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Why Schedule Irrigations ?Why Schedule Irrigations ?

The population of New Mexico is The population of New Mexico is 
rapidly increasing:rapidly increasing:

1,000,000 people in 19601,000,000 people in 1960
2,000,000 people in 20052,000,000 people in 2005

Much of this increase has occurred in Much of this increase has occurred in 
urban areas:urban areas:
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Population Figures for Some NM Population Figures for Some NM 
Urban Areas: 1980 & 2003Urban Areas: 1980 & 2003

43.943.91,874,6141,874,6141,302,8941,302,894StateState

35.835.866,47666,47648,95348,953Santa FeSanta Fe

11.511.544,22844,22839,67639,676RoswellRoswell

490.7490.758,98158,9819,9859,985Rio RanchoRio Rancho

70.870.876,99076,99045,08645,086Las CrucesLas Cruces

32.732.741,42041,42031,22231,222FarmingtonFarmington

42.242.2471,856471,856331,767331,767AlbuquerqueAlbuquerque

48.048.035,55135,55124,02424,024AlamogordoAlamogordo

2003200319801980

% Increase% IncreasePopulationPopulationCity or StateCity or State
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MeanwhileMeanwhile

Surface water supplies have remained Surface water supplies have remained 
relatively constant at 1,000,000 acre feet relatively constant at 1,000,000 acre feet 
and they are fully appropriated.and they are fully appropriated.
Consequently, demand for NM water will Consequently, demand for NM water will 
soon exceed the available supply.soon exceed the available supply.
Eventually, the amount of water available Eventually, the amount of water available 
for nonfor non--essential uses (essential uses (ieie. landscape . landscape 
irrigation) will likely be reduced.   irrigation) will likely be reduced.   
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Actions now being taken to decrease Actions now being taken to decrease 
landscape waterlandscape water--use includeuse include……

Restrictions on outdoor useRestrictions on outdoor use
–– AlbuquerqueAlbuquerque
–– Santa FeSanta Fe

Rate increasesRate increases
–– Santa FeSanta Fe

Incentives (Incentives (including cash or rebates for including cash or rebates for 
elimination of elimination of turfgrassturfgrass))
–– AlbuquerqueAlbuquerque
–– Flagstaff, AZFlagstaff, AZ
–– Las Vegas, NVLas Vegas, NV
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Why target Why target turfgrassturfgrass??

““The average homeowner uses about 72 gallons The average homeowner uses about 72 gallons 
annually to water each square foot of grass, annually to water each square foot of grass, 
according to the BOR [U.S. Bureau of according to the BOR [U.S. Bureau of 
Reclamation]Reclamation]”” (quoted from AP article in Farmington Daily Times, (quoted from AP article in Farmington Daily Times, 
August 10, 2005)August 10, 2005)

–– This is equal to 116 inches (0.62 gallons = 1 This is equal to 116 inches (0.62 gallons = 1 
inch/inch/sq.ftsq.ft.).)

Studies in Farmington and elsewhere indicate Studies in Farmington and elsewhere indicate 
that less than 25 gallons of water/square foot (40 that less than 25 gallons of water/square foot (40 
inches) are required for acceptable quality of cool inches) are required for acceptable quality of cool 
season turf, whileseason turf, while……
Warm season turf requires less than 17 gals./sq. Warm season turf requires less than 17 gals./sq. 
ft. (28 inches) for acceptable quality. ft. (28 inches) for acceptable quality. 
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ImplicationsImplications
The volume of water used to irrigate The volume of water used to irrigate 
landscapes could be reduced by landscapes could be reduced by 
more than 50% with no detriment to more than 50% with no detriment to 
turf quality if irrigations are turf quality if irrigations are 
scheduled appropriatelyscheduled appropriately……
–– Provided the irrigation system is Provided the irrigation system is 

properly designed and maintained! properly designed and maintained! 
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Goal of Turf IrrigationGoal of Turf Irrigation

Provide the minimum amount of Provide the minimum amount of 
supplemental water required to supplemental water required to 
maintain acceptable landscape maintain acceptable landscape 
quality while minimizing water lost quality while minimizing water lost 
through runoff,  deep percolation, through runoff,  deep percolation, 
and excessive evaporation. and excessive evaporation. 
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BenefitsBenefits

Reduced fertilizer useReduced fertilizer use
–– Less loss of N and K through leaching and P through Less loss of N and K through leaching and P through 

runoffrunoff

Reduced disease and weed problemsReduced disease and weed problems
Enhanced environmental qualityEnhanced environmental quality
–– Reduced use of pesticidesReduced use of pesticides
–– Reduced pollution of ground and surface waterReduced pollution of ground and surface water

Reduced operating costs Reduced operating costs 
–– Lower water pumping costs, decreased mowing Lower water pumping costs, decreased mowing 

frequency, etc.frequency, etc.

Increased Bottom Line $$$Increased Bottom Line $$$
Improved public perceptionImproved public perception
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Turf waterTurf water--use or evapotranspiration use or evapotranspiration 
(ET) is a function of(ET) is a function of……

WeatherWeather
–– Solar RadiationSolar Radiation
–– Air TemperatureAir Temperature
–– HumidityHumidity
–– WindWind

Grass type or speciesGrass type or species
Grass height or leaf areaGrass height or leaf area
Secondary factors (turf quality, Secondary factors (turf quality, 
micromicro--environment, etc.)environment, etc.)
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ClimateClimate--Based Irrigation SchedulingBased Irrigation Scheduling

Irrigation depths and frequencies are Irrigation depths and frequencies are 
based on estimates of crop ET using based on estimates of crop ET using 
daily weather data (reference or daily weather data (reference or 
potential ET), correction factors (crop potential ET), correction factors (crop 
coefficients) to account for plant coefficients) to account for plant 
type, growth stage, irrigation type, growth stage, irrigation 
efficiencies, and soil characteristics. efficiencies, and soil characteristics. 
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Data availability for estimating turf ETData availability for estimating turf ET

Weather data for calculation of reference ET Weather data for calculation of reference ET 
(ETo) or potential ET (PET) are available from a (ETo) or potential ET (PET) are available from a 
number of weather stations throughout the state.number of weather stations throughout the state.
–– These data are available from the New Mexico Climate These data are available from the New Mexico Climate 

Center webCenter web--site:site:
http://http://weather.nmsu.eduweather.nmsu.edu

Crop coefficients (Crop coefficients (KcKc) have been formulated for ) have been formulated for 
various various turfgrassesturfgrasses through research at the through research at the 
Farmington Agricultural Science Center.  Farmington Agricultural Science Center.  
These These KcsKcs, with local calibration, can be used to , with local calibration, can be used to 
estimate the waterestimate the water--use (ET) of cool season and use (ET) of cool season and 
warm season warm season turfgrassesturfgrasses throughout New Mexico.throughout New Mexico.
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PurposePurpose
The following slides serve as a guide on The following slides serve as a guide on 
how to obtain locallyhow to obtain locally--calibrated estimates calibrated estimates 
of of turfgrassturfgrass waterwater--use (ET) from the New use (ET) from the New 
Mexico Climate Center webMexico Climate Center web--site: site: 
http://weather.nmsu.eduhttp://weather.nmsu.edu. . 
These estimates, along with knowledge of These estimates, along with knowledge of 
local soil conditions and irrigation system local soil conditions and irrigation system 
efficiencies, can be used to schedule efficiencies, can be used to schedule 
irrigations on irrigations on turfgrassturfgrass..
Refer to appendices at the end of the Refer to appendices at the end of the 
guide for more detailed information.    guide for more detailed information.    
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Step 1Step 1

Enter Enter http://weather.nmsu.eduhttp://weather.nmsu.edu in in 
web browser.web browser.
Follow directions shown in next Follow directions shown in next 
several slidesseveral slides……
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NMCC Home PageNMCC Home Page
http://http://weather.nmsu.eduweather.nmsu.edu

Click Here !
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Climate Data Retrieval PageClimate Data Retrieval Page

Click Here (on 
body of table)!
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Retrieve Data Page Retrieve Data Page 

2. Enter ID number of desired 
site from list at right in box 
above or select by clicking on it. 

1. For irrigation scheduling, click 
on ‘AutoDate’

Page down for complete list & map of sites.

Note: If you just want to view 
weather data, enter any date 
range.
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Map of Weather Stations Linked to NMCCMap of Weather Stations Linked to NMCC
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Retrieve Data Page Retrieve Data Page 

3. Check box (‘Generate Crop 
Coefficient and ET’).

4. Click here to see a list of crops.
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Obtaining ET Data for TurfObtaining ET Data for Turf

5. When list appears 
select either ‘Cool 
Season Grass -
Acceptable Quality’ or 
‘Warm Season Grass -
Acceptable Quality’

Grass classifications are shown in the  appendices.

Crop coefficients are shown here
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Obtaining ET Data for TurfObtaining ET Data for Turf

6. Adjust this ratio to 
apply to your location. 
Refer to next slide. (Ratio 
will be less than 1 for 
locations warmer than 
Farmington and greater 
than 1 for sites colder 
than Farmington).  
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Ratio Adjustments for SitesRatio Adjustments for Sites

0.650.650.750.75TucumcariTucumcari

0.800.800.800.80Clovis, PortalesClovis, Portales

0.50.50.650.65Carlsbad, HobbsCarlsbad, Hobbs

1.601.601.201.20Santa Fe, Gallup, Grants, Santa Fe, Gallup, Grants, 
Las Vegas, RuidosoLas Vegas, Ruidoso

0.600.600.700.70Artesia, Deming, Las Cruces, Artesia, Deming, Las Cruces, 
Roswell, AlamogordoRoswell, Alamogordo

0.750.750.850.85AlbuquerqueAlbuquerque

1.01.01.01.0Clayton, Farmington, Bloomfield, Clayton, Farmington, Bloomfield, 
AztecAztec

WarmTurfWarmTurfCool TurfCool TurfCityCity
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Retrieve Data Page Retrieve Data Page 

7. After entering dates, 
selecting site, selecting 
crop, and adjusting ratio, 
click on ‘Retrieve 
Weather Data’ button
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Data File Example (pg. 1)Data File Example (pg. 1)

Check dates, site, and 
ratio for accuracy

Check for completeness and accuracy of temperature data. 
For irrigation scheduling, temp. data must begin on 1/1.

Note: Crop can be verified by checking coefficients.
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If air temperature, humidity, wind speed, and solar 
radiation data appear to be complete and accurate for 
dates of interest…

…then estimated daily and 
cumulative ET is shown here!

Data File Example (pg. 2)Data File Example (pg. 2)
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Another Example: Warm Season Turf ET Another Example: Warm Season Turf ET 
in Las Cruces, NM in 2005 (data input)in Las Cruces, NM in 2005 (data input)

Site and Grass Selection

Ratio changed to 0.6 
for Las Cruces
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Another Example: Warm Season Turf ET Another Example: Warm Season Turf ET 
in Las Cruces, NM in 2005 (data output)in Las Cruces, NM in 2005 (data output)

Input information check? - OK

Data check? - OK
Warm season turf ET estimate

Note: Data set began on January 1 but 
only a small subset is shown ! 
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NotesNotes
If temperature data are incomplete or If temperature data are incomplete or 
inaccurate at your location, refer to the inaccurate at your location, refer to the 
map and enter a site near you that has map and enter a site near you that has 
reasonably similar climatic conditions. reasonably similar climatic conditions. 
If humidity, wind, and/or solar radiation If humidity, wind, and/or solar radiation 
data are missing, ET estimates, based on data are missing, ET estimates, based on 
temperature data only, may still be temperature data only, may still be 
provided but they will not be as accurate provided but they will not be as accurate 
as when all data are available. as when all data are available. 
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Using ET to Schedule IrrigationsUsing ET to Schedule Irrigations
Irrigations should be scheduled to replace Irrigations should be scheduled to replace 
total ET for a given time period.total ET for a given time period.
For example, referring to page 27 (column For example, referring to page 27 (column 
17) warm season turf ET between June 11 17) warm season turf ET between June 11 
and June 13 in Las Cruces totaled 0.65 and June 13 in Las Cruces totaled 0.65 
inch (0.2195+0.2259+0.2049). inch (0.2195+0.2259+0.2049). 
Assuming 100% irrigation efficiencyAssuming 100% irrigation efficiency**, the , the 
irrigation requirement (IR) would be 0.65 irrigation requirement (IR) would be 0.65 
inch and the system should be run until inch and the system should be run until 
0.65 inch of water is applied to the turf. 0.65 inch of water is applied to the turf. 
–– *Refer to next 2 slides.  *Refer to next 2 slides.  
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Corrections to ETCorrections to ET
The ET estimates provided by this The ET estimates provided by this 
technique serve as a baseline only.technique serve as a baseline only.
Many microMany micro--climatic factors (shading, climatic factors (shading, 
slope, reflected radiation, wind screens, slope, reflected radiation, wind screens, 
etc.) can cause actual ET to be higher or etc.) can cause actual ET to be higher or 
lower than the estimate.lower than the estimate.
Variability can be detected by using a soilVariability can be detected by using a soil--
sampling probe or other steel rod to sampling probe or other steel rod to 
evaluate soil moisture in these areas. evaluate soil moisture in these areas. 
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Corrections to Irrigation Corrections to Irrigation 
Requirement (IR)Requirement (IR)
Generally, sprinkler system water application Generally, sprinkler system water application 
efficiencies are less than 100%. efficiencies are less than 100%. 
To compensate and avoid dry spots in the lawn, To compensate and avoid dry spots in the lawn, 
the IR must be increased above ET. the IR must be increased above ET. 
For example: assuming an irrigation efficiency of For example: assuming an irrigation efficiency of 
80% (0.80), the IR for an ET of 0.65 inch would 80% (0.80), the IR for an ET of 0.65 inch would 
be 0.81 inch (0.65/0.80) be 0.81 inch (0.65/0.80) 
Refer to the appendices for more detailed Refer to the appendices for more detailed 
information including links on how to determine information including links on how to determine 
irrigation system output (slide 65).    irrigation system output (slide 65).    
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AppendicesAppendices

Appendix 1: TerminologyAppendix 1: Terminology
Appendix 2: Farmington Appendix 2: Farmington TurfgrassTurfgrass
Irrigation Study Irrigation Study -- Summary.Summary.
Appendix 3: Additional Information Appendix 3: Additional Information 
and Links  and Links  
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Appendix 1Appendix 1
TerminologyTerminology
–– Evapotranspiration (ET)Evapotranspiration (ET)
–– Crop (or Turf) ET (ETCrop (or Turf) ET (ETCC))
–– Reference (or Potential) ET (ETReference (or Potential) ET (ETOO or PET)or PET)
–– Crop Coefficient (KCrop Coefficient (KCC))
–– Growing DegreeGrowing Degree--Days (GDD)Days (GDD)
–– Irrigation Efficiency (IE)Irrigation Efficiency (IE)
–– Irrigation Requirement (IR)Irrigation Requirement (IR)
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EvapotranspirationEvapotranspiration
Crop WaterCrop Water--Use or ConsumptiveUse or Consumptive--UseUse
Consists of two components:Consists of two components:
–– Evaporation Evaporation –– loss of water from plant loss of water from plant 

and soil surfaces directly to the and soil surfaces directly to the 
atmosphere (not usually beneficial to atmosphere (not usually beneficial to 
plant growth)plant growth)

–– Transpiration Transpiration –– loss of water from the loss of water from the 
soil through plant tissues (roots, stems, soil through plant tissues (roots, stems, 
leaves) into the atmosphere through leaves) into the atmosphere through 
leaf pores (leaf pores (stomatesstomates))
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Reference or Potential ETReference or Potential ET
(ET(EToo or PET)or PET)

ET is directly related to atmospheric ET is directly related to atmospheric 
conditions (temperature, humidity, wind, conditions (temperature, humidity, wind, 
solar radiation).solar radiation).
Using healthy, fully transpiring reference Using healthy, fully transpiring reference 
crops (4crops (4”” tall grass, 10tall grass, 10”” tall alfalfa, etc.), tall alfalfa, etc.), 
scientists have developed empirical scientists have developed empirical 
relationships between weather and ET.relationships between weather and ET.
ETETOO is a mathematically calculated water is a mathematically calculated water 
volume using only these parameters.volume using only these parameters.
–– Along with appropriate correction factors, it Along with appropriate correction factors, it 

can be used to estimate actual crop ET (ETcan be used to estimate actual crop ET (ETCC).).



3636

Example of one method used to Example of one method used to 
compute ETo (PET)compute ETo (PET)

For practical irrigation scheduling, the above parameters are 
extrapolated from daily measurements of air temperature, 
relative humidity, wind speed, and incoming solar radiation
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Factors (other than weather) that Factors (other than weather) that 
affect actual affect actual turfgrassturfgrass ETET

Growth FactorsGrowth Factors
–– TurfgrassTurfgrass Type (Cool season vs. Warm Type (Cool season vs. Warm 

season), Species (KBG vs. Fescue), Variety season), Species (KBG vs. Fescue), Variety 
(Adelphi vs. Coventry)(Adelphi vs. Coventry)

–– Height or leaf areaHeight or leaf area
–– Plant health (soil fertility, disease, pests, etc.)Plant health (soil fertility, disease, pests, etc.)

Environmental factorsEnvironmental factors
Soil moistureSoil moisture
Irrigation frequencyIrrigation frequency
Microclimatic conditionsMicroclimatic conditions

–– Slope, shading, reflected radiation, etc.Slope, shading, reflected radiation, etc.
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Crop coefficient (KCrop coefficient (KCC))

A correction factor to account for A correction factor to account for 
differences between ETdifferences between ETO O and actual and actual 
crop ET (ETcrop ET (ETCC). ). 
If you know the reference ET (ETIf you know the reference ET (ETOO) ) 
and the cropand the crop--coefficient (Kcoefficient (KCC), you ), you 
can calculate the crop ET (ETcan calculate the crop ET (ETCC))
*ET*ETCC = ET= ETOO x Kx KCC
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ExampleExample
In turf, summer KIn turf, summer KC C values of about values of about 
0.8 (80%) for cool season grass and 0.8 (80%) for cool season grass and 
0.6 (60%) for warm season grass 0.6 (60%) for warm season grass 
are common.are common.
So, if daily PET equals 0.32 inches:So, if daily PET equals 0.32 inches:
–– Kentucky bluegrass ET = 0.26 in.Kentucky bluegrass ET = 0.26 in.

(0.8 x 0.32) = 0.26(0.8 x 0.32) = 0.26

–– BermudagrassBermudagrass ET = 0.19 in.ET = 0.19 in.
(0.6 x 0.32) = 0.19   (0.6 x 0.32) = 0.19   
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Since plant development depends on temperature, GDD (or Since plant development depends on temperature, GDD (or 
heat units) are used (rather than calendar days) to more heat units) are used (rather than calendar days) to more 
accurately define growth stages of crops (accurately define growth stages of crops (ieie. spring . spring 
dormancy break, maturity, growth rate, initiation of winter dormancy break, maturity, growth rate, initiation of winter 
dormancy, etc.)dormancy, etc.)

Cool Season Turf CalculationCool Season Turf Calculation
GDD = (GDD = (TmaxTmax + Tmin)/2 + Tmin)/2 –– 40 40 OOFF

–– (between 40 and 105 (between 40 and 105 OOF)F)
Optimum growth temperatures: 60 Optimum growth temperatures: 60 –– 75 75 OOFF

Warm Season Turf CalculationWarm Season Turf Calculation
GDD = (GDD = (TmaxTmax + Tmin)/2 + Tmin)/2 –– 60 60 OOFF

–– (above 60 (above 60 OOF)F)
Optimum temperatures: 80 Optimum temperatures: 80 –– 95 95 OOFF

Growing DegreeGrowing Degree--Days (GDD)Days (GDD)
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Irrigation Efficiency (IE)Irrigation Efficiency (IE)

IE refers to the percentage of applied IE refers to the percentage of applied 
irrigation water that actually contributes irrigation water that actually contributes 
to plant growth and transpiration.to plant growth and transpiration.
Water lost through runoff, deep Water lost through runoff, deep 
percolation below the root zone, or percolation below the root zone, or 
excessive evaporation represents a excessive evaporation represents a 
decrease in efficiency.decrease in efficiency.
–– Examples:Examples:

Water is applied uniformly and it is all transpired Water is applied uniformly and it is all transpired 
through the desired crop: IE = 100%. through the desired crop: IE = 100%. 
Application uniformity is poor and 30% of water Application uniformity is poor and 30% of water 
applied is lost to deep drainage below the root zone:   applied is lost to deep drainage below the root zone:   
IE = 70% (100% IE = 70% (100% -- 30%). 30%). 
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Irrigation Requirement (IR)Irrigation Requirement (IR)
IR is the amount of water that must be IR is the amount of water that must be 
applied to satisfy ET.applied to satisfy ET.
If irrigation efficiency is high (If irrigation efficiency is high (ieie. irrigation . irrigation 
uniformity is good and water losses are uniformity is good and water losses are 
minimal) then IR will be nearly equal to minimal) then IR will be nearly equal to 
ET.ET.
If application uniformity is low and dry If application uniformity is low and dry 
spots are evident, then IR will be greater spots are evident, then IR will be greater 
than ET. than ET. 
–– This will result in overThis will result in over--irrigation of some areas.irrigation of some areas.
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Appendix 2Appendix 2

The Farmington The Farmington TurfgrassTurfgrass Irrigation Irrigation 
Study (1998Study (1998--2000 & 20032000 & 2003--2005)2005)
–– PurposePurpose

Evaluate the water requirements (ET) of Evaluate the water requirements (ET) of 
several several turfgrassesturfgrasses
Develop crop coefficients (KDevelop crop coefficients (KCC) for use in ) for use in 
irrigation scheduling of these grassesirrigation scheduling of these grasses

–– KKC C = ET/PET= ET/PET
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Site DescriptionSite Description

NMSUNMSU’’s Agricultural Science Center s Agricultural Science Center 
at Farmington (about 8 mi. SW of at Farmington (about 8 mi. SW of 
city on Navajo Indian Irrigation city on Navajo Indian Irrigation 
Project)Project)
Elevation: 5640 feetElevation: 5640 feet
Mean Annual Precipitation: 8.2 in.Mean Annual Precipitation: 8.2 in.
Soil Type: Soil Type: KinnearKinnear very fine sandy very fine sandy 
loamloam
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Materials and MethodsMaterials and Methods

A single lineA single line--source design (refer to next source design (refer to next 
slide) was used to provide irrigation slide) was used to provide irrigation 
treatments to various treatments to various turfgrassturfgrass varieties.varieties.
Applied water (using catch cans) was Applied water (using catch cans) was 
measured after each irrigation.measured after each irrigation.
Changes in soil moisture were measured Changes in soil moisture were measured 
throughout the growing season. throughout the growing season. 
The grasses were rated for acceptable The grasses were rated for acceptable 
quality at all irrigation levels.quality at all irrigation levels.
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Single Sprinkler Line-source (SLS) Design (Hanks et al., 1976)

Variety 1

Variety 6

Variety 7

Catch cans (applied water)

Neutron Probe Access Tubes
(soil moisture)

100

50

0

%

40       20         0        20       40       

Water Distribution

Sprinkler (Rainbird 30H, 3/16  x  3/32 
in. nozzles) – 20 ft. spacing, 45-50 psi.

Distance from Line-source (feet)

No wind conditions

Sprinkler line-source (SLS) Design (Hanks, 1976)
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The soil water balance method was used to The soil water balance method was used to 
define ET for each grass at each irrigation level.define ET for each grass at each irrigation level.

ET = I + P +/ET = I + P +/-- ∆∆SW SW –– D, where;D, where;
•• I = irrigation (in.)I = irrigation (in.)
•• P = precipitation (in.)P = precipitation (in.)
•• ∆∆SW = change in soil water (in.)SW = change in soil water (in.)
•• D = deep drainage (in.)D = deep drainage (in.)
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Turfgrasses EvaluatedTurfgrasses Evaluated

Cool Season GrassesCool Season Grasses
–– Kentucky Bluegrass (7) Kentucky Bluegrass (7) 
–– Tall Fescue (1) Tall Fescue (1) 
–– Fine or Hard Fescue (2)Fine or Hard Fescue (2)
–– Perennial Ryegrass (1)Perennial Ryegrass (1)
–– Prairie Prairie JunegrassJunegrass (1)(1)
–– Alkali grass (1)Alkali grass (1)
–– Wheatgrass (2)Wheatgrass (2)
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Turfgrasses EvaluatedTurfgrasses Evaluated

Warm Season GrassesWarm Season Grasses
–– BermudagrassBermudagrass (5)(5)
–– BuffalograssBuffalograss (5)(5)
–– Blue Blue GramaGrama (2)(2)
–– ZoysiaZoysia (1)(1)
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Sprinkler Line

Catch Cans
K. Bluegrass

Hard 
Fescue

Prairie Junegrass
‘Turtleturf’

Alkaligrass

‘killed w/ glyphosate’

Example: Cool Season Grasses

Crested 
wheatgrass
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Bermudagrasses

Yukon

Riviera

Wrangler

Example: Warm 
Season Grasses
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Summary of ResultsSummary of Results
Total Seasonal ET for Acceptable QualityTotal Seasonal ET for Acceptable Quality
–– Cool Season Grasses 35Cool Season Grasses 35--40 inches (March 40 inches (March ––

November)November)
–– Warm season grasses: 25Warm season grasses: 25--30 inches (May 30 inches (May ––

midmid--October)October)

Peak Daily Summer ET at Acceptable Peak Daily Summer ET at Acceptable 
QualityQuality
–– Cool Season Grasses: 0.23Cool Season Grasses: 0.23--0.280.28””/day/day
–– Warm Season Grasses: 0.17Warm Season Grasses: 0.17--0.220.22””/day/day
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The next three graphs show the average The next three graphs show the average 
daily waterdaily water--use (consumptiveuse (consumptive--use curves) use curves) 
of cool season and warm season of cool season and warm season 
turfgrassesturfgrasses at Farmington.at Farmington.
These These ‘‘average curvesaverage curves’’ can be used to can be used to 
successfully schedule irrigations in successfully schedule irrigations in 
Farmington and other locations having Farmington and other locations having 
similar climatic conditions (similar climatic conditions (ieie. Santa Fe). Santa Fe)



5454
53



5555
54



5656

2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10
/1

11
/1

12
/1

0.05

0.1

0.15

0.2

0.25

Date

A
vg

.D
ai

ly
W

at
er

U
se

,i
n.

(E
T)

Cool Season Turf

Warm Season Turf

55



5757

The next few graphs show the crop The next few graphs show the crop 
coefficients (Kcoefficients (KCC) of the two types of ) of the two types of 
grasses.grasses.
The KThe KCC is simply the ratio of measured turf is simply the ratio of measured turf 
ET to the reference ET (ETET to the reference ET (ETOO) calculated ) calculated 
using local weather data.using local weather data.
TemperatureTemperature--based growing degreebased growing degree--days days 
((gddgdd) are used as the time scale (rather ) are used as the time scale (rather 
than days) to provide a more accurate than days) to provide a more accurate 
indication of turf development. indication of turf development. 
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To increase the transferability of the To increase the transferability of the 
crop coefficient from place to place, crop coefficient from place to place, 
the next graph shows the the next graph shows the 
relationship between relationship between KcKc and and ‘‘relativerelative’’
growing degreegrowing degree--days (RGDD).days (RGDD).
RGDD is the ratio of the cumulative RGDD is the ratio of the cumulative 
GDD on a given day (from January GDD on a given day (from January 
1) to the total average GDD at the 1) to the total average GDD at the 
location. location. 
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The RGDD functions formulated The RGDD functions formulated 
during the Farmington study serve during the Farmington study serve 
as the basis for the as the basis for the turfgrassturfgrass ET ET 
estimates found on the NMCC webestimates found on the NMCC web--
site for various sites. site for various sites. 
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Appendix 3Appendix 3

Additional InformationAdditional Information
–– Prerequisites for irrigation schedulingPrerequisites for irrigation scheduling
–– Irrigation system auditingIrrigation system auditing
–– Soil informationSoil information
–– ExampleExample
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Prerequisites for Irrigation Prerequisites for Irrigation 
SchedulingScheduling

Must know the output and efficiency (application Must know the output and efficiency (application 
uniformity) of the irrigation system!uniformity) of the irrigation system!
Knowledge of soil characteristicsKnowledge of soil characteristics
–– Water holding capacityWater holding capacity
–– Water intake rateWater intake rate

Maximum Allowable Depletion (MAD)Maximum Allowable Depletion (MAD)
–– 50% for cool season grass50% for cool season grass
–– 60% for warm season grass60% for warm season grass

Root (or soil waterRoot (or soil water--management) depthmanagement) depth
–– For turf, between 18 and 24 inches  For turf, between 18 and 24 inches  
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Gross output can be determined by this formula:Gross output can be determined by this formula:
–– Precipitation Rate (in/hr) = (flow rate in gallons per Precipitation Rate (in/hr) = (flow rate in gallons per 

minute x 96.3)/area irrigated in square feet minute x 96.3)/area irrigated in square feet 

To determine irrigation system uniformity an To determine irrigation system uniformity an 
audit is required:audit is required:

See See 
–– http://aggiehttp://aggie--

horticulture.tamu.edu/greenhouse/hortgardens/chorticulture.tamu.edu/greenhouse/hortgardens/c
onservation/agentdemo1.pdfonservation/agentdemo1.pdf

–– http://www.ncwcd.org/ims/ims_info/responsi.pdfhttp://www.ncwcd.org/ims/ims_info/responsi.pdf

–– Irrigation Audit Manual (City of Albuquerque) Irrigation Audit Manual (City of Albuquerque) 
www.cabq.gov/waterconservationwww.cabq.gov/waterconservation

Determining Irrigation System OutputDetermining Irrigation System Output
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Approximate Available Water Holding Approximate Available Water Holding 
Capacities of Different SoilsCapacities of Different Soils

1.91.9SiltySilty clays and claysclays and clays
2.12.1Clay loams & Clay loams & siltysilty clay loamsclay loams
2.42.4Loams and silt loamsLoams and silt loams
1.91.9Fine sandy loamsFine sandy loams
1.51.5Sandy loamsSandy loams
1.11.1Loamy sandsLoamy sands
0.80.8SandsSands
0.50.5Coarse sand and gravelCoarse sand and gravel

Inches per Foot Inches per Foot Soil TextureSoil Texture
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Approximate Water Intake Rates of Approximate Water Intake Rates of 
Different SoilsDifferent Soils

Basic Intake Rates*Basic Intake Rates*

0.10 0.10 –– 0.30 in/hr0.30 in/hrClay loamsClay loams
0.25 0.25 –– 0.40 in/hr0.40 in/hrSilt loamsSilt loams
0.35 0.35 –– 0.50 in/hr0.50 in/hrFine sandy loamsFine sandy loams
0.5 0.5 –– 0.75 in/hr0.75 in/hrFine sandsFine sands

0.75 0.75 –– 1.00 in/hr1.00 in/hrCoarse sandCoarse sand

*Water intake rates of soils can vary substantially from the 
basic rates due to compaction, tillage or aeration, thatch, etc.
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Scenario (Irrigation Frequency)Scenario (Irrigation Frequency)
Soil Type = Sandy loamSoil Type = Sandy loam
Available soil water = 1.6 inches/footAvailable soil water = 1.6 inches/foot
Intake rate = 0.6 inches/hourIntake rate = 0.6 inches/hour
Root (or management) depth = 18Root (or management) depth = 18””
Total available water = 2.40Total available water = 2.40”” (1.6 x 1.5)(1.6 x 1.5)

MAD = 50% or 1.20MAD = 50% or 1.20””
ET = 0.30 inches/dayET = 0.30 inches/day
Irrigation Frequency = 4 days*Irrigation Frequency = 4 days*

1.201.20”” / 0.30/ 0.30”” = 4= 4

*Assuming 100% irrigation efficiency.*Assuming 100% irrigation efficiency.

Following this management technique, 1.2Following this management technique, 1.2”” of irrigation would of irrigation would 
be applied every 4 days at a rate not to exceed 0.6 be applied every 4 days at a rate not to exceed 0.6 
inches/hour.inches/hour.
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Other Valuable Irrigation LinksOther Valuable Irrigation Links
http://www.jessstryker.com/index.htmlhttp://www.jessstryker.com/index.html
(Irrigation Tutorials)(Irrigation Tutorials)
http://aggiehttp://aggie--
horticulture.tamu.edu/greenhouse/hortgardens/chorticulture.tamu.edu/greenhouse/hortgardens/c
onservation/agentdemo1.pdfonservation/agentdemo1.pdf (Irrigation Auditing (Irrigation Auditing 
Worksheet)Worksheet)
http://www.aquaconserve.com/resources/article1http://www.aquaconserve.com/resources/article1
.php.php (ET)(ET)
http://texaset.tamu.edu/whatis.phphttp://texaset.tamu.edu/whatis.php (Texas ET (Texas ET 
Network)Network)
http://www.wateright.org/http://www.wateright.org/ (ET Tutorials)(ET Tutorials)
http://http://cati.csufresno.edu/cit/rese/index.htmlcati.csufresno.edu/cit/rese/index.html
(Center for Irrigation Technology)(Center for Irrigation Technology)
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Irrigation Links (pg. 2)Irrigation Links (pg. 2)
http://http://ag.arizona.edu/pubs/garden/mg/irrigation/ag.arizona.edu/pubs/garden/mg/irrigation/
index.htmlindex.html (Arizona Master Gardener(Arizona Master Gardener’’s s --
Irrigation)Irrigation)
http://www.owue.water.ca.gov/docs/wucols00.pdhttp://www.owue.water.ca.gov/docs/wucols00.pd
ff (California (California -- Irrigation of Landscapes)Irrigation of Landscapes)
http://http://extension.usu.edu/drought/landscape.cfmextension.usu.edu/drought/landscape.cfm
(Utah (Utah -- Landscape Irrigation)Landscape Irrigation)
http://http://mwm.bz/drip_irrigation.htmmwm.bz/drip_irrigation.htm (Drip (Drip 
Irrigation Irrigation -- Landscapes)Landscapes)
http://http://www.irrigation.orgwww.irrigation.org/SWAT//SWAT/ (Irrigation (Irrigation 
Association Association –– Smart Water Application Smart Water Application 
Technology)Technology)



7171

The End…
for now


