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(not Marvin’s fault) 

1990 – First Edition published 
2000 – First Edition out of print 
2002 – ASCE Task Committee for Revision 
Created 
2003 – 2014 – series of additions of new 
material and material from other ASCE 
publications 
2008 – First draft to the ASCE ET Committee 
2014 – Near final draft Reviewed by Blue 
Ribbon Committee 
2015 – Second Edition as final proof 
2016 – Second Edition published 
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Complements ASABE and IA Publications 

ASCE Manual 70 
ET for … 

Irrigation Systems Design 
Conveyance and Supply 
Systems Design 
Water Resources 
Depletion 
Water Transfers 
Water Rights and 
Litigation 
Advance Standard 
Practices 

ASABE and IA Pubs. 
ET for ... 

Irrigation Systems 
Design 

Irrigation Water 
Management 

Irrigation Scheduling 

Environment 

On-Farm Focus 
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“Physics are Physics everywhere” 
Photon fluxes from the sun are constant and geometric 
effects are readily calculated and/or measured 
Evaporation requires nearly the same amount of energy 
everywhere (the latent heat of evaporation) 
Crops are largely passive resistors to water flow, so that 
electrical analogues such as the Penman-Monteith 
Equation can be used 

Many older methods, including Penman equations, 
were impacted by faulty weather parameter 
measurement and/or faulty or biased ET 
measurement 
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Jensen began emphasis on physical equations in 
the 1974 Orange Book and via irrigation scheduling 
research at Kimberly, ID with James Wright to 
improve consistency and transferability of methods 

This continued with Manual 70 (1990), FAO-24 and 
FAO-56, ASCE Hydrology Handbook, 2005 ASCE 
Reference ET Standardization, and Manual 70 
(2016) 
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 1974 – ASCE “Orange Book” 
published 

Edited by Marvin Jensen 
Assembled from University Lecture 
Notes and Committee Contributions 

Purpose: 
Introduce new physical principles 
(Penman equation) and solution 
techniques to the Engineering 
Community 
Make comparisons among methods 
including the more empirical Blaney-
Criddle 
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 1990 – ASCE Manual 70 “White Book” published 
Edited by Jensen, Burman, Allen 
Built on Orange Book 
Introduced the ASCE Penman-Monteith (PM) 
Made substantial comparisons of methods against 
lysimeter measurements 

Purpose: 
Illustrated higher accuracy of physical equations 
(Penman, PM) 
Recommended best calculation approaches 
Recommended daily timesteps instead of monthly 

Motivation: 
Improve the recognition of strengths and 
weaknesses of ET methods amongst the ET 
communities  
Describe expected performances  
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 1996 – ASCE Hydrology Handbook – 
Chapter 6 on Evapotranspiration and 
Evaporation 

Compiled by Allen, Pruitt, Jensen, 
Businger, Fritschen, Quinn 
 

Purpose: 
Recommended Standardization on 
Penman-Monteith as  

Reference Equation  
Direct Application Equation 

Recommended Consistency and Care in ET 
Measurement  
New section on Evaporation from Open 
Water 
 

ASCE ET Committee Meeting, Baltimore, 1992 
(Orioles Baseball Game) 

Rick Allen 

Ivan Walter 

Terry Howell 
Ron Elliott 

Derrel Martin 
           Brian Boman 

Photo by Dr. Lyman Willardson, USU 

(younger days) 
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 1998 – Food and Agriculture Organization 
Irrigation and Drainage Paper 56 

Planned by International Committee (1990) 
Written by an International Team 

 
Purpose: 

Recommended a Single Reference Equation 
(Penman-Monteith) with Standardized 
Calculation  
Recommended the Dual Crop Coefficient to 
the International Community 
Encouraged Transferability of Crop 
Coefficients 
Recommended QAQC of Weather Data  
Recommended Collection of Weather Data in 
Well-Watered Environments  
 
 

1990 FAO Expert Meeting – Rome, Italy 

Monteith 
Pruitt 

Doorenbos 
Smith 

Pereira Jensen 

Feddes 

Perrier 
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 2005 – ASCE Task Committee Report on Standardized 
Calculation of Reference Evapotranspiration 

 
Purpose: 

Recommended Standardization of Calculation of 
Penman-Monteith as a Reference Equation 

“Single Equation” for Grass and Alfalfa References  

Recommended Rigorous Quality Assessment/Quality 
Control (QAQC) of Weather Data 
Recommended Collection of Weather Data in Well-
Watered Environments  
Recommended Hourly or Daily Calculation TimeSteps 
 

Motivation: 
Requests for Standardization and Recommendations on 
Reference ET by: 

Irrigation Association 
Offices of State Engineers 
Water Attorneys 
Professional Societies 

 
 

ASCE ET Committee Meeting, Bushland, TX, 2008 

Terry Howell 
USDA-ARS 

Tom Trout 
USDA-ARS 

Richard Cuenca 
Oregon State 

Rick Allen 
Univ. Idaho 

Rick Snyder 
UC-Davis 

Tom Ley 
State of Colorado 

Jeppe Kjaersgaard 
Univ. Idaho 

Marvin Jensen 
USDA-ARS / 
CSU 
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 2016 – ASCE Manual 70 2nd edition 
Still a “White Book”  
Primary inputs 

1990 1st Edition ASCE Manual 70 
1996 ASCE Hydrology Handbook 
1998 FAO Irrig. and Drain. Paper 56 
2005 ASCE Standardized PM Report 

Purpose: 
Standardized Calculation of Reference ET 
QAQC of ET and Weather data and ET Measurements 
Consistency in Crop Coefficients and Application 
Recommends Dual Crop Coefficient Approach 
Recommends Daily and Hourly timesteps 
Workable methods for Estimating Evaporation from Open Water 
Guidelines on ET from Landscapes 
 

Motivation: 
Solidify Progress over the past three decades in: 

Standardization of Reference ET Calculation 
Application of Crop Coefficients 
QAQC of Data 
Provide Engineering and Legal Communities a Practices Manual on ET 
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Standardized FAO56/ASCE Penman-Monteith 
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f (Solar Radiation) 
f (Temperature) 

f (Humidity) 

Wind Speed 

Cn and 
Cd are 
constants 

50 s m-1 

(daytime hourly) 

70 s m-1 

(24-hr) 
for grass 
 

ASCE PM can be applied to clipped grass and to 0.5 m tall alfalfa 

30 s m-1 

(daytime hourly) 

45 s m-1 

(24-hr) 
for alfalfa 
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Kco Kcr 



USCID Oct. 11-14, 2016, Fort Collins, CO 

Evaporation from frequent wetting 

basal 

interception 
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AFIB Method 
Aerodynamic 
Fluxes via 
Iterative 
energy 
Balance 
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FAO-56 

Wright 1982 
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528 pages 

15 years in the making 

Recommended for: 
Irrigation Systems Design 

Conveyance and Supply Systems 
Design 

Water Resources Depletion 

Water Transfers 

Water Rights and Litigation 

Standardized Practice 

 

 

 

Available as Hard Cover and 
pdf via subscription from ASCE 
Price: $180 / $135 (member) 

Summary 
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Thank you 


