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• M.S. Horticulture, Ohio State University 

• Graduate Studies Soil Science, U.C. Riverside 

• 35 yrs. experience - landscape & urban horticulture 

– Education and applied research programs 

– Landscape irrigation mgt., plant water needs, plant 
selection, specimen palm transplanting 

– Presentations, workshops, publications, Web 
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Available at: 
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Landscape Water Conservation 
Programs & Approaches 

Water Efficient Landscape 

Ordinances  

http://www.epa.gov/WaterSense/product_search.html
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Simplified Landscape Irrigation 
Demand Estimation 

S L I D E  Rules 
…..for estimating water requirements  

of established landscapes 
 

ANSI/ASABE S623 
Determining Landscape Plant Water Demands 

 



ASNSI/ASABE S623 Features 

 Simple to use and understand  

 Planners, regulators, designers, managers 

 Scientifically & conceptually sound 

 Provides reliable PFs to for calculations 

 Accommodates new plants  

 Wide geographic & climatic application 

 ANSI/ASABE S623: Determining Landscape 
Water Demands 

 

 



ANSI/ASABE S623 Equation 
Accurate and Simple Equation  

Inches = ETo × PF 

Gallons = ETo × PF × LA × 0.623 
 

 

 ETo = inches of reference evapotranspiration for a given period 

 PF = ETo adjustment factor for plant type 

  LA = sq. ft. of landscape area or canopy area 

 0.623 = converts depth to volume [gal. ÷ (in. x sq. ft.)] 

 



SLIDE Rule #1: 
Reference evapotranspiration (ETo) marginally represents 

water demand of urban landscapes 

•  Los Angeles County/UC Riverside 
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Evapotranspiration (ET) 



 Climate-based reference 

 Inches/day 

 Estimated water use of well-
watered cool-season turf 

 Calculated from weather data 

 Sunlight, temperature, RH, wind 

 ASCE Penman-Monteith equation 

 Based on field research with 
agricultural crop production 

 

 

 

ETo = Reference Evapotranspiration 
Estimated environmental demand for evaporation & 

transpiration from a planted area 
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ET (plant water use) is driven mostly by the 
energy from the ____________. 

 

SUN 
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Factors Affecting Plant Water Use & ET 

• Sunlight 

• Temperature 

• Humidity 

• Wind 

• Plant species 

• Plant size 

• Site characteristics 
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Reference ET (ETo) values are derived from the 
water use of cool-season turf under the local 
climate when water is unlimited.  

TRUE or FALSE? 

 

TRUE 
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www.cimis.water.ca.gov 



 Tells nothing about what plants 
are actually doing 

 Complexities of landscapes not 

accounted for 

 

 

 

 

ETo = Reference Evapotranspiration 
Estimated environmental demand for evaporation & 

transpiration from a planted area 



ETo Accurate With Turf 

Visual courtesy  of R. Kjelgren,  Utah St. Univ. 



 

Assumption 
  

Visual courtesy  of R. Kjelgren, Utah St. Univ.  
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SLIDE Rule #2: 
Plant Factors (PFs) alone accurately adjust ETo, and are 

assigned by general plant type, not by individual species 
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KL = KPLANTS × KVEG. DENSITY × KMICROCLIMATE 

 

Landscape Coefficient (KL) 

SLIDE Rules 



WUCOLS 
Water Use Classification of Landscape Species 



Estimating Plant Water Needs 
Through Science 
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Woody Plant Water Demand 

• Woody plants have 
considerable drought 
resistance 

• Trees more responsive to 
humidity/aridity, less to 
wind 

• Sunlit leaves conduct most 
transpiration 



Groundcovers, Trees, Shrubs 

 Use more water than need 

 Traditional plants perform 
acceptably with low to mod. water 

 Most are acceptable at ≤50% of ETo 

 Less water limits growth, not quality 

 Discrepancies with WUCOLS  
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ANSI/ASABE Standard S623 
SLIDE Rule #2 
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100th Meridian Longitude 

< 20 in. precip. >20 in. precip. 



SLIDE Rule #3: 
A) Hydrozones are smallest water management units 

B) When plant types are mixed in a zone, water demand 
is governed by plant type with highest PF 

•  Los Angeles County/UC Riverside 



Hydrozoned 
• Turf irrigated separately 
• Part 50%, part 80% ETo 
• Lower water demand 

Not Hydrozoned 
• Trees irrigated with 

turf  
• All 80% ETo 



SLIDE Rule #4: 
A) Water demand of dense plant cover is that of single  

‘big leaf’ governed by plant type with highest PF 
B) Water demand of sparse plant cover is that of individual 

plant PFs governed by their canopy areas 

•  Los Angeles County/UC Riverside 
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Dense ‘Big Leaf’ Landscape 

• ≥80% canopy cover 

• Water demand governed by 
highest PF in hydrozone 

• ETo x PF x Landscape Area 

• Irrigate whole area 
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Non-Turf Water Demand 

• Canopy size affects 
transpiring leaf area 
(water use rate) 

• Transpiration primarily 
in outer canopy (sunlit 
leaves) 



 Non-sunlit canopy layers transpire little 
 Crown projection estimates transpiring canopy 

area  

Individual Plants  
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Applying ANSI/ASABE S623 
Established Landscapes 

 

Landscape Water Requirement  

Gallons = ETo × ∑(PF × LA)zone 1-x × 0.623 
 

  = ∑(PF× LA)1 + (PF× LA)2 + (PF× LA)3 ….. 

 
• ETo = reference evapotranspiration, CIMIS, etc.; climate impact 

• PF = plant material factor (turf, shrub-tree-vine-gc, flowers, etc.) 

• LA = sq. ft. landscape area 

• 0.623 = converts depth to volume [gal. ÷ (in. x sq. ft.)] 



•  Los Angeles County/UC Riverside 

Plants Closely Spaced & 
Plants in Mixed Plantings 

• ≥80% canopy cover – treat 
as 100% plant cover 

• Planting functions as big leaf 

• Water requirement set by 
plant type with highest PF 

• Use: ETo x PF x LA 

• Hydrozone plantings 

• Irrig. uniformity not critical 

 

 



•  Los Angeles County/UC Riverside 

Estimated Annual Water Demand 
Gal. = ETo×PF×Sq. Ft.×0.623 

Annual ETo = 50 inches 

Plant Type Sq. Ft. PF 
Water Demand 

(gal.) 

Turf (bermuda) 

Woody Plants, 

Groundcvr, mixed per.         

Annual Flowers 

10,000 

15,000 

2,000 

500 

0.6 

0.5 

0.5 

0.8 

186,900 

233,625 

31,150 

12,460 

Total 27,500   464,135 gal. 
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Sparse Landscape/Isolated Trees 

• <80% canopy cover 

• Water demand 
governed by PF & 
individual plant canopy 
areas  

• ETo x PF x Canopy Area 

• Sum canopy areas  

• Irrigate within drip line 
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Isolated Plants 

• <80% canopy cover 

• Estimate transpiring canopy  
area of single plants & sum 

• Transpiration can be lower 
in paved areas  

• Apply water over root zone 

• Irrig. uniformity not critical 
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Isolated Plants 
Use Canopy Area for Landscape Area  

𝐴 = 𝜋𝑟2 

Gallons = ETo (in) × PF × Canopy Area (sq ft) × 0.623 
Canopy Area (sq. ft.) = 3.14 × (radius × radius) 

Canopy Diameter 

𝑟 
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www.ucanr.edu/cluh → Easy Calculators 
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Trees in Healthy Turfgrass 

• Turf dictates irrigation 

• Tree water requirement 
met with turf’s  

• Use: ETo x PF x LA 

• No adjustment needed 
for canopy layers 

• Irrigation uniformity 
critical 
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Trees in Under-Irrigated Turf 

• Meet tree water requirements 

• Estimate water requirement 
based on % canopy cover 

– ≥80% use sq. ft. of Landscape Area  

– <80% add individual plant canopy 
areas 

• Consider retrofitting irrigation to 
drip 
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Trees in Turf Replacement & 
Landscape Retrofits 

• Meet tree water 
requirements during 
transition and beyond 

• Irrigation distribution to  
match tree root zone 

• Water requirement set by 
plant type with highest PF 
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