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Gardener, Class 2018



Water Management

• Today

• Water Awareness
• How Long and How Much to Water
• Smart Controllers
• Irrigation Basic



WHY SMART 
IRRIGATION 
NOW

• Irrigation no longer just a tool to keep 
plants alive
• New issues are forcing changes on all 

water use
• Increasing water and fuel costs
• Water fines
• Property damage
• Shifting requirement to resource 

management
• Focus on technology and best practices 

to meet new requirements



ENVIRONMENTAL 
DRIVERS



ENVIRONMENTAL 
DRIVERS
• Map released: Thurs. February 16, 2023



ENVIRONMENTAL DRIVERS



TRIVIA QUESTION #1
What is the largest irrigated crop in 
the U.S.?

• A: TURF GRASS 
According to a report published in the 
journal Environmental Management, about 
40 million acres of America are covered in 
lawns, making turf grass our largest irrigated 
crop.



OUTDOOR WATER MANAGEMENT 



Water Use California

• Data for Lawns and Landscape – Hodel and Pittenger – UCCE- May 2015

80% of Water 
Used for 

Agriculture

This equal 
approx. 34 

million acre feet

Urban Water 
Use – 9 million 

acre feet

Landscape 
Water Use = 9% 

of the total

3.5% -4% for 
Lawns





… And yet we are highly inefficient with our Agriculture Water
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69%
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~70% of the world’s consumed water is 
used for irrigation…

Flood irrigation waters the land, not the crop

Agriculture

Industrial

Municipal

80%

20%Irrigated land

Rain-fed land

Micro irrigation
Pivot

Flood

Flood irrigation is labor intensive and causes difficulty in moving across crops because of furrowsû
Rarely used for fertigation and chemigationû

Extensive surface and sub-surface drainage networks needed to avoid waterlogging and to improve soil aeration in areas with 
abundant rainfallû

Source: OECD outlook, ICID data, Equity research

û Furrows lead to 30 - 40% loss of applied water

û

Low control of water quantity as flow is unknown at times

35%

70%
90%

Surface
irrigation

Sprinkler
irrigation

Drip
irrigation

Efficiency of water usage

…even though only 20% of land is 
irrigated…

…and majority of irrigation is via flood 
irrigation

20% irrigated land produces 40% of 
global crops, implying higher crop yields 

than rain-fed farming

Leads to soil degradation through soil erosion, soil compaction, loss of soil structure, nutrient accumulation and soil salinity

GHG (Green House Gas) emissions are highest due to inefficient use of water and energy with high methane emissions in flooded
conditions

Pollution of water sources through leaching of farm chemicals

û

û

û



Better Ways?



MOBILE DRIP 
IRRIGATION

Better Ways?
TRADITIONAL 

CENTER PIVOT



ECONOMIC 
DRIVERS
Cost of 
Water San 
Diego



Where Does San 
Diego Water 
Come From
• 50% comes from the Colorado 
River
• 30% from Northern California
• 20% from local supplies

• Depending on the year 70% -90% 
is imported



• Irrigation Customer pay $7.447 per HCF. Please see the 
chart below to find the meter base fee.



Phoenix                   
Boston
Las Vegas



Where Does Your 
Water Go
• San Diego – Recycled Water = 6%
• Phoenix = 89%
• Las Vegas = 90%

• Somewhere between 25% and 45% leaks out of 
the system



ECHOMEANSBUSINESS.COM



TRIVIA QUESTION #2
What has been the best way to get 
people to save water?

• A: RAISE PRICES



Good Water Management

1. Reduce water use and fewer dollars spent on water
2. Improved landscape appearance
3. Reduction of runoff to streets and over sidewalks
4. Reduction of water lost below the root zone
5. Reduced fertilizer and chemical requirements.



How Long and How Often To Water



What Are We 
Trying To Do

• Imagine a shrub with a 
12-inch root zone, 12 
inches wide watered with 
a .62 gallon per hour 
emitter. The shrub needs 
one inch of water this 
week.

• How long and how often 
should we apply water?

• Answer – Depends
• Key Concept – Always give 

the same amount only the 
frequency changes



It’s Not What We Water It’s How We Water



It’s Not What We Water It’s How We 
Water



TRIVIA QUESTION #3
What percentage of the power used 
in California is used for moving 
water?

• A: Almost 30%



What Are Some Factor To Determine Watering Times

1. Irrigation method
2. Distribution uniformity
3. Plant type – root depth
4. New planting or established
5. Slope 
6. Soil type
7. Precipitation rate

• Sprays = inches/hour
• MP rotators inches/hour 
• Drip GPH



EVAPOTRANSPIRATION (ET)



EVAPOTRANSPIRATION (ET)



Evapotranspiration Data

Historical ET data From The County 



Evapotranspiration Data

Daily ET data from CIMIS - https://cimis.water.ca.gov



Evapotranspiration Data
ET From Smart Controller



•ETc



PLANT TYPE



PLANT TYPE



PLANT TYPE



Terminology

• Soil Saturation Point = 
Soil holds only water, no 
air.



Terminology

• Field Capacity – The 
amount of water content 
held in the soil after 
excess drained away.



Terminology

• Permanent Wilting 
Point– There is 
water in the soil, 
but the water is 
not available for 
plants, so the 
plants die.



Terminology

• Oven Dry – The opposite of 
saturation. Oven dry occurs when 
there is no water in the soil. Plants 
don’t live here either.



Terminology

• Available Water Holding 
Capacity or Plant Available 
Water – The difference between 
permanent wilting point and field 
capacity. This is the amount of 
water available to plants. This is 
the zone where plants thrive







DISTRIBUTION UNIFORMITY
Distribution Uniformity (DU) is a measure of
how evenly water is applied across a field during irrigation



DISTRIBUTION UNIFORMITY
Distribution Uniformity (DU) is a measure of
how evenly water is applied across a field during irrigation



Emission 
Devices 

• Spray Heads
DU = 50%
Precip rate – 1.6 inches per hour
Gallons per min – 4 gpm

Rotors
DU = 65%
Precip rate – .5 iches per hour
Gallons per min – 8 – 20 gpm



Rotating Nozzles 

1. DU – 71
2. Precip rate – 1 inches per hour
3. Gallons per minute – 2 gpm



Emitterline, Point 
Source Emitters

• DU – 93
• Precip rate – with .6 gph 1 inch 
• GPH - .29 – 2



Schrubblers / 
Microsprays

• DU – 90
• Precip rate – 6 inches per hour 
• GPH  - 4 GPH



PRECIPITATION RATE
How many inches per hour?



DISTRIBUTION UNIFORMITY
Distribution Uniformity (DU) is a measure of
how evenly water is applied across a field during irrigation



OTHER FACTORS

1. Slopes
2. Soil Type

Same run time every time. Frequency is what changes



Information To Gather 

1. What type of plant are you watering
2. Irrigation method – sprays, drip, rotor
3. Maturity – newly planted, mature
4. Precipitation rate 
5. Distribution uniformity
6. Root depth
7. Slope
8. How much sun or shade



Irrigation Calculator

T= 60 x Eto x Kc
_____________

Pr x Ea
Where:
T = Run time in minutes
Eto = Evapotransporation rate, in inches
Kc = Crop coefficient, percent
Pr = Precipitation rate of the area, in inches per hour
Ea = Application efficiency of the sprinkler system, percent
60 =Constant for conversion of area, flow, inches per hour, 
and inches per day into common units.



HYDROZONING

• Plant water requirements (Turf, Trees, Shrubs, Color, Native, Riparian)

• Soil types (Sand, Loam, Clay)

• Exposure (Sun vs. Shade)

• Slope vs Flat

DESIGN ELEMENTS



SCHEDULING HELP
Be Water Wise 
http://www.bewaterwise.com/calculator.html



SCHEDULING HELP
UC Page -
https://ucanr.edu/sites/UrbanHort/Water_Use_of_Turfgrass_and_La
ndscape_Plant_Materials/Water_Demand_Calculators/Water_Dema
nd_Calculators/index.cfm



SCHEDULING HELP



What Are We 
Trying To Do

• Imagine a shrub with a 
12-inch root zone, 12 
inches wide watered with 
a .62 gallon per hour 
emitter. The shrub needs 
one inch of water this 
week.

• How long and how often 
should we apply water?

• Answer – Depends
• Key Concept – Always give 

the same amount only the 
frequency changes



TRIVIA QUESTION #4
What percent of the world’s water is 
fresh water?

• A: 70% of the planet is covered in water 
with fresh water making up only 2.5% of 
water on the planet. The remaining 97% 
of the earth’s water is salt water. About 
1.6% of  fresh water is in polar ice caps 
and glaciers. 



Warren S. Gorowitz
Vice President of Sustainability 

March 16, 2019

Get Smart 
Get Smart 
with Smart 
Irrigation 
Controllers
Controllers



Smart Controller

5 Reasons To Use A Smart Controller

Adjust run times 
daily

Generate run time 
calculation for you

Use rain to your 
advantage

Stop leaks with 
alerts

Generate Valuable 
Water Use Report



Smart Irrigation Controllers



AUTOMATING LANDSCAPE WATERING



OLD CONTROLLER WASTE WATER



SMART WATER MANAGEMENT



TRIVIA QUESTION #5

On average, how many gallons of water does 
each person in the U.S. use per day?

• A: 123 GALLONS 
Brushing teeth (water running)  1-2 gallons 
Flushing toilet  5-7 gallons 
Washing dishes in dishwasher  9-12 gallons 
Washing dishes by hand  20 gallons 
Shaving (water running)  10-15 gallons 
Shower  15-30 gallons 







WHAT MAKES A CONTROLLER SMART

1. Daily adjustment based on real time ET
2. Remote access
3. Flow sensing/flow control
4. Reports
5. Predictive analytics



Rebates

Here is a Sixth Reasons To Use A Smart Controller





Moisture Balance In A Zone



Leave this world
better than you found it.

• Richard Restuccia – Rrestuccia@jainsusa.com
• 858 952-6038



Valve, Filter & Pressure Regulator



Components of a Drip Irrigation System
FILTRATION

• Acceptable mesh sizing (150 is most common)
• Disc or Screen?

– Disc-Organic growth, algae
– Screen-debris, sand or shell

JAIN Drip Control Kit



FLUSHING

Components of a Drip Irrigation System



EMISSION DEVICES

Fundamentals of a Drip Irrigation System

• Multiple applications

• Plant Spacing

• Flow by Emitter or Manifold

• Adjustable / Take Apart

• PC vs Non-PC



EMITTERLINE

Fundamentals of a Drip Irrigation System

• ¼” Mini-Pepline and ¼” Supply Tubing

• Emitter Spacing

• Flow by Emitter

• Root Barrier


