
IRRIGATION TECH SEMINAR SERIES

AGENDA: WATERIGHT Web-Based Irrigation Scheduling  •  January 14, 2010 

Irrigation Tech
Seminar Series
California State University, Fresno

	 •	 Work Shop Registration

	 •	 Welcome	 Bill Green, CIT
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WATERIGHT - Web-Based Irrigation Scheduling
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Online Irrigation SchedulingOnline Irrigation Scheduling

Brought to you by:
Dept. of Water Resources

&&
Center for Irrigation Technology
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T d ’  di iToday’s discussion…

• Explanation of irrigation schedulingExplanation of irrigation scheduling

I d   WATERIGHT• Introduction to WATERIGHT

• Demonstration of on-line scheduling 

• Individual examples
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O  G l Eff i  Effi i  I i iOur Goal - Effective, Efficient Irrigations…

– Effective irrigations do what I need –Effective irrigations do what I need 
irrigate for a profitable crop.
Efficient irrigations make the best use of an – Efficient irrigations make the best use of an 
increasingly scarce and valuable resource –
waterwater.

They are the result of knowing WHEN, HOW 
MUCH  d HOW  MUCH, and HOW to irrigate.
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“I i i  S h d li ”“Irrigation Scheduling”…
• Irrigation Scheduling is a generic term for a Irrigation Scheduling is a generic term for a 

number of techniques that aide the irrigator in 
determining WHEN and/or HOW MUCH to determining WHEN and/or HOW MUCH to 
irrigate.

• Irrigation Scheduling can be a highly technical 
    b   l      exercise or it can be as simple as you using a 

probe to feel a sample of the soil.
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I i i  S h d li  IS NOTIrrigation Scheduling IS NOT…
• Irrigation scheduling says nothing about “HOW” to irrigate g g y g g

(remember the When, How Much, and How).
• “HOW” to irrigate is not knowing how to set a siphon tube 

or hook up a sprinkler booster.or hook up a sprinkler booster.
• “HOW” to irrigate is being able to control the irrigation 

event to achieve good distribution uniformity with the  right 
depth applieddepth applied.

Knowing “how much” to apply does me g pp y
no good if I can’t control the irrigation!
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I i i  S h d li  d “Wh ”Irrigation Scheduling and “When”…
– “When” to irrigate is usually an agronomic When  to irrigate is usually an agronomic 

question (Effectiveness). That is, do you want to 
irrigate to avoid stress or, as is the common 
situation with a crop like wine grapes, irrigate to 
induce a certain amount of stress?

– Irrigation Scheduling can help you control the 
stress on your crop.
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I i i  S h d li  d “H  M h”Irrigation Scheduling and “How Much”
– “How much to irrigate” also depends on the g p

situation:
• Pre-irrigation to fill root zone

      f  • Normal irrigation to replace soil moisture deficit 
caused by ET

• Normal irrigation plus leaching for salt controlg p g
• Regulated Deficit Irrigation (maintain stress)

 S       “  – Irrigation Scheduling can help you to know “How 
Much” to apply at each irrigation.
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I i i  S h d li  d “H  M h”Irrigation Scheduling and “How Much”

• “How much ” might be described in terms How much…  might be described in terms 
of:

Net or gross depth of water to apply – Net or gross depth of water to apply 
– Length of set (sprinklers)

Hours per day/week (high frequency irrigation – Hours per day/week (high frequency irrigation 
systems)
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Eff i  Effi i  I i iEffective, Efficient Irrigations…

Every irrigation should have a purpose –
  f   f    put a specific amount of water, into a 

specific volume of soil, so as to maintain 
(or avoid) a desired amount of stress!
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Ab  WATERIGHTAbout WATERIGHT
• WATERIGHT - developed by the CIT with support WATERIGHT developed by the CIT with support 

from the Dept. of Water Resources.
• WATERIGHT is designed to be a multi-function, g ,

educational resource for irrigation water 
management.

• The site is designed for three audiences: 
homeowners, commercial turf growers, and 
agriculture.
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WATERIGHT Ed iWATERIGHT Education
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WATERIGHTWATERIGHT

• Education – many tutorials and advisoriesEducation many tutorials and advisories
– Water budget and graphical irrigation scheduling

DU vs IE what they are  how they are related– DU vs IE – what they are, how they are related
– Non-point source pollution – basic model, how 

you can reduce ityou can reduce it
– Planning an irrigation

Energy– Energy
– Links to other sites
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WATERIGHT S h d li  T i lWATERIGHT Scheduling Tutorials
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WATERIGHTWATERIGHT

• IMPORTANT NOTE!! IMPORTANT NOTE!! 
– The irrigation schedules produced by 

WATERIGHT are only estimates of plant / water WATERIGHT are only estimates of plant / water 
requirements. They are based on long-term, 
average weather patterns and average crop g p g p
coefficient curves.

– Field verification by the user is absolutely 
necessary to ensure proper soil moisture levels 
and plant health throughout a growing season. 
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WATERIGHT S h d li  WATERIGHT Scheduling 



7

CENTER FOR IRRIGATION TECHNOLOGY

IRRIGATION TECH SEMINAR SERIES

WATERIGHTWATERIGHT

• Homeowners:  Homeowners:  
– For home owners who want to check their 

irrigation scheduling or improve upon themirrigation scheduling or improve upon them.

• Commercial Turf Growers:  
C i l b i  – Commercial business 

– Golf course managers 
P k  d i  – Parks and recreation 

– Landscape managers
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WATERIGHTWATERIGHT

• Agricultural Users:  Agricultural Users:  
– Farmers who want to do irrigation scheduling but 

know nothing about the subject - WATERIGHT is know nothing about the subject WATERIGHT is 
an educational resource!

– Farmers who know about scheduling and want to Farmers who know about scheduling and want to 
use WATERIGHT as a tool for more efficient 
watering schedules.
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B i  C  Eff i  R  ZBasic Concept – Effective Root Zone

• The Effective Root Zone is that depth of soil  The Effective Root Zone is that depth of soil, 
determined by the farmer, where the farmer 
wants to control soil moisture  tilth  fertilizer  wants to control soil moisture, tilth, fertilizer, 
bugs, etc.

• It may or may not be the full extent of 
  h     rootzone, just what we want to manage.
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S il W  H ldi  C iSoil Water Holding Capacity

• Soil “holds” water (against the pull of gravity)  Soil holds  water (against the pull of gravity), 
retaining it for use by plants (think sponge).

• Described in terms of inches water per inch • Described in terms of inches water per inch 
of soil or inches water per foot of soil.
F   l l  f    • Four important levels of water we are 
interested in…
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S il W  T i lSoil Water Terminology
• Saturation – most all pore space full, no further Saturation most all pore space full, no further 

infiltration – soil cannot maintain this level.
• Maximum Holding Capacity – time dependent but g p y p

within operational limits (2-10 days) the most water 
that the soil will hold against gravity.

• Permanent Wilting Point – plant cannot extract 
water from the soil – even though it is there.

• Management Allowed Depletion – how much water 
we want to let the crop use before irrigating.
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I i i  S h d liIrrigation Scheduling
• Two major types of irrigation schedulingTwo major types of irrigation scheduling

– Water budget – accounts for water going into and 
out of the effective root zone

– Graphical (“bottom line”) – uses a soil or plant-
based method of moisture measurement to track 
th  t dthe trend

• Both trigger irrigations based on a 
Management Allowed Depletion (or Stress)Management Allowed Depletion (or Stress)

• Both are discussed on the WATERIGHT site



9

CENTER FOR IRRIGATION TECHNOLOGY

IRRIGATION TECH SEMINAR SERIES

MAD h  “ i ” MAD – the “trigger” 

• Management Allowed Depletion - generally the Management Allowed Depletion generally the 
amount of moisture I want taken out of the managed
root zone by the crop before I irrigate
– Might be 50% for a flood-irrigated crop
– Might be 25-30% for drip-irrigated crops

• Could also be a measure of stress (graphical 
scheduling)
– Tensiometer reading of 35
– Pressure Bomb reading
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Water Budget and the Root Zoneg
EndSoilWater = StartSoilWater + Rain + Irr + Upflux – ETc – Deep – Runoff
Irrigate when EndSoilWater is at Management Allowed Depletion

RainETc

Irrigation

Effective Root Zone

Runoff

-------- Effective Root Zone -------

Deep PercolationUpflux from high 
water table
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Graphical SchedulingGraphical Scheduling
Pick a soil/plant moisture/stress measurement
Measure at certain frequency and graphMeasure at certain frequency and graph
Irrigate at the Management Allowed Level (Depletion)

Irrigations

Neutron Probe Reads

Irrigations

Allowed Stress
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K i  “H  M h”  I iKnowing “How Much” to Irrigate…
• Water Budget scheduling provides answer directly 

due to tracking water in and outdue to tracking water in and out.

• Graphical gives me the stress point but generally I Graphical gives me the stress point but generally I 
am always tracking plant water use (water going out 
of the root zone) to allow an estimate of how much 
to irrigateto irrigate.

• Important to be able to estimate plant water use.p p
– Allows predictive ability of water budget scheduling.
– Provides the How Much for graphical scheduling.
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ET  ET  ETET, ETo, ETr
• Evapotranspiration (ET) is the loss of water to the Evapotranspiration (ET) is the loss of water to the 

atmosphere by the combined processes of 
evaporation (from soil and plant surfaces) and 
transpiration (from plant tissues). It is an indicator of 
how much water your crops, lawn, garden, and trees 

d f  h l h  h d d i ineed for healthy growth and productivity
• ET from a standardized grass surface is commonly 

d t d  ET  h  ET f   t d di d denoted as ETo whereas ET from a standardized 
alfalfa surface is denoted as ETr. 
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R f  ET  ZReference ETo Zones
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K  d ETKc and ETc
• Crop coefficients (Kc) are used with ETo to estimate p ( )

specific crop evapotranspiration rates, ETc. The crop 
coefficient is a dimensionless number (usually 
between .1 and 1.2) that is multiplied by the ETo ) p y
value to arrive at a crop ET (ETc) estimate. The 
resulting ETc can be used to help an irrigation 
manager schedule when an irrigation should occur manager schedule when an irrigation should occur 
and how much water should be put back into the 
soil. 
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C l l i  ETCalculating ETc
• Example:Example:

– If, ETo = 0.25 inches/day 
and  Kc = 0 55 (for an orange tree in July) – and, Kc = 0.55 (for an orange tree in July) 

– then, ETc = ETo x Kc = 0.25 inches/day x 0.55 = 
0 1375 or 0 14 inches/day0.1375 or 0.14 inches/day
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C  C ffi i  S lCrop Coefficient Samples
UC Davis convention:

Kc

B% C% D%
KcB

KcC & KcD

KcE

Time
B% C% D%
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C  C ffi iCrop Coefficients
• Leaflets to crop coefficientsLeaflets to crop coefficients

http://biomet.ucdavis.edu/irrigation_scheduling/bis/BIS.htm
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Wh  d  h  ET d   f ?Where does the ET data come from?
• The California Irrigation Management Information g g

System (CIMIS) is a program of the Office of Water 
Use Efficiency (OWUE), California Department of 
Water Resources (DWR) that manages a network of ( ) g
over 120 automated weather stations in the state of 
California. 

• CIMIS was developed in 1982 by DWR and the • CIMIS was developed in 1982 by DWR and the 
University of California, Davis to assist irrigators in 
managing their water resources efficiently. Efficient 

 f t   b fit  C lif i  b  use of water resources benefits Californians by 
saving water, energy, and money. 
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H  CIMIS kHow CIMIS works

Source: Department Of Water Resources (2008). CIMIS. Taken from: 
http://wwwcimis.water.ca.gov/cimis/infoGenCimisOverview.jsp
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CIMISCIMIS
• CaliforniaCalifornia

IRRIGATION TECH SEMINAR SERIES

CIMISCIMIS
• Northern CaliforniaNorthern California

IRRIGATION TECH SEMINAR SERIES

CIMISCIMIS
• Central CaliforniaCentral California
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CIMISCIMIS
• San Joaquin ValleySan Joaquin Valley
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CIMISCIMIS
• Southern CaliforniaSouthern California
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Knowing Average ETo and Kcs Allows Predictive Ability
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TTerms
• Irrigation Efficiencyg y

– Irrigation efficiency (IE) is a measure of how much applied 
water is used beneficially. A general equation for irrigation 
efficiency would be: 

• IE = Beneficial Use of Applied Water / Total Applied Water 
– The two main beneficial uses are crop water use 

(evapotranspiration, ETc) and leaching to maintain a salt 
b lbalance.

– It is not generally possible to achieve 100% IE due to 
immediate evaporation losses during an irrigation. An 

i  i h  b   b f  d i   h   exception might be a sub-surface drip system that was 
managed to under-water the crop.
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B k TiBreak Time

10  b k10 minute break
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E l  S h d liExample Scheduling
• Under scheduling select “Agriculture.”
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E l  S h d liExample Scheduling
• It will take you to this screen.  (You will need 
to allow “cookies” for this site.))
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E l  S h d liExample Scheduling
• Select “New”• Select New .
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E l  S h d liExample Scheduling
• A new screen will appear that looks like this.  Note the instructions.
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W  N d  D fi  h  “Fi ld”We Need to Define the “Field”
• These entries will allow WATERIGHT to These entries will allow WATERIGHT to 

track the water going into and out of the 
effective root zone:
– Climate zone for ETo and Rainfall
– Crop for Kc, leads to ETc
– Irrigation system for Net vs Gross irrigations
– Soil type for water holding capacities
– Trigger Point – MAD, set time, set rotation or 

“high frequency” system
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E l  S h d liExample Scheduling
• Enter a Field Name.
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E l  S h d liExample Scheduling
• Select “Choose Station”.
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E l  S h d liExample Scheduling

• Select “San Joaquin” or appropriate 
region for you.
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E l  S h d liExample Scheduling

• Select “Fresno 80 (CSU Fresno)” 
or appropriate region for you.
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E l  S h d liExample Scheduling

• Click on “Use This Station”.
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E l  S h d liExample Scheduling
• Set basis for irrigation – click the Management Set basis for irrigation click the Management 

Allowed Depletion and enter 50
• This means I want 50% of available moisture in the 

root zone depleted before irrigating
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E l  S h d liExample Scheduling
• Choose a crop  (click “Choose Crop”) p ( p )
• Note instructions (root depth and ETc adjustment)
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E l  S h d liExample Scheduling
• It will take you to the new screen below.  y

• Select “Back to Field Entry”.
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E l  S h d liExample Scheduling
•You should now be back on the home entry page.

• Go down to “Choose Soil >>>” click on the drop down and  select a soil type.
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E l  S h d liExample Scheduling

• Choose system type using the pulldownChoose system type using the pulldown

IRRIGATION TECH SEMINAR SERIES

E l  S h d liExample Scheduling
• Then click “System Parameters”
• Note instructions for data entry
• Click “Back to Field Entry” when finished
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E l  S h d liExample Scheduling
• Once all the required information has been entered and selected click 

“Schedule This Field”.
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Assumes that you 
can control the 
irrigation event soirrigation event so
as to apply about 
5.3 inches gross at 
75% IE
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E l  S h d liExample Scheduling
This is the data needed to specify a sprinkler system

IRRIGATION TECH SEMINAR SERIES
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E l  S h d liExample Scheduling
This is data needed to specify a Drip Tape system  
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S h d li  “Hi h F ” SScheduling “High Frequency” Systems

• High frequency systems (linear  center pivot  High frequency systems (linear, center pivot, 
any micro-type) designed to maintain moisture 
at consistent levelat consistent level

• WATERIGHT output for these system types 
keys on Hours of Operation per Week keys on Hours of Operation per Week –
replaces net ETc
I       k   h  h  l • It is up to you to make sure that the soil 
moisture is maintained at the correct level!
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S h d li  “Hi h F ” SScheduling “High Frequency” Systems

• Example output says 27 hrs  48 min for week Example output says 27 hrs, 48 min for week 
of June 3 – this will replace net ETc for those 
7 days (assuming full ETc)7 days (assuming full ETc)

• The question is whether the soil moisture is 
at 30% depletion or 60% depletion?at 30% depletion or 60% depletion?

• Because the 27 hrs 48 min will keep the soil 
 h   ( f 60% b d)  moisture the same (if 60% - bad). 

IRRIGATION TECH SEMINAR SERIES

Q iQuestions

QUESTIONS?
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B kBreak

• 10 minute break10 minute break
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E lExamples

• Your specific examplesYour specific examples
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O h  S fOther Software

• For other Irrigation Software go to:For other Irrigation Software go to:
http://wwwcimis.water.ca.gov/cimis/infoIrrSoftware.jsp
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NOTES
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