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TH E ASC E STANDARDIZE D REFERENC E 

EVAPOTRANSPIRATIO N EQUATIO N 

Task Committee on Standardization o f Reference Evapotranspiratio n 

PREFAC E 

The concept o f reference evapotranspiratio n (ET ) was developed i n the 1970' s a s a 

practical an d definable replacement fo r the ter m potentia l ET . Referenc e E T i s a 

function o f loca l weather, represents the E T fro m a  defined vegetated surface , an d 

serves as an evaporative index by whic h engineers, hydrologists , water managers and 

other technica l professionals ca n predic t E T fo r a  range o f vegetation an d surfac e 

conditions b y applyin g “crop ” coefficient s fo r agricultura l o r landscape d areas . 

Durin g the past decade, for convenience and reproducibility , the reference surface ha s 

been expressed as a hypothetical surface havin g specific characteristics. I n the context 

of thi s standardization, reference evapotranspiratio n i s defined as the E T rate from  a 

unifor m surface o f dense, activel y growin g vegetation havin g specified heigh t an d 

surface resistance, not short o f soil water, and representing an expanse of at least 100 

m o f the same or simila r vegetation. Th e EWR I Task Committee concluded that two 

standardized surface s wer e neede d t o serv e th e need s o f th e agricultura l an d 

landscape communities and t o provid e for continuit y with past reference E T usage. 

The ASC E Penman-Monteith (ASCE-PM ) equation o f ASCE Manual 70 i s used t o 

represent the standardized surface an d is applied for two types o f surfaces (short and 

tall)- - clipped , cool-season grass and alfalfa . 

This recommende d standardizatio n follow s commonl y use d procedure s fo r 

calculating vapo r pressur e terms , ne t radiation , an d soi l hea t flux.  Th e 

standardization represents reference E T fo r each o f the reference surfaces usin g a 

single equatio n havin g fixed  constants and standardized computationa l procedures . 

The computational procedures ar e relativel y simple to apply, are understandable, ar e 
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supported by existing and historica l data, are technicall y defensible, and are accepted 

by science and engineering communities . Th e Task Committe e recognizes tha t th e 

standardized referenc e equation , wit h fixed  coefficient s definin g vegetatio n an d 

surface conditions , ma y no t correspond precisel y wit h loca l measurements o f ET 

from surface s simila r t o th e clipped , cool-season gras s an d full-cove r alfalf a 

definitions . However , the Tas k Committe e encourages the use o f the standardize d 

equation and procedure whe n possible to represent reference E T for the establishment 

of reproducibl e and universall y transferable E T estimates, climati c description, and 

derived cro p an d landscap e coefficients . Th e standardize d equatio n ha s bee n 

investigated over a wide range of locations and climates across the Unite d States and 

has th e Tas k Committee' s confidenc e fo r us e a s a  standardize d inde x o f 

evapotranspirative demand. 

Some o f the computationa l procedures o f the standardized referenc e method , fo r 

example, th e computatio n o f net radiation , may be updated b y EWR I fro m tim e to 

time i n the fixture,  as developments an d improvements i n generalized computationa l 

techniques are made. 

The development o f this standardization report by EWR I was made at the request of, 

and has been endorsed by , the Irrigatio n Association. 
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6, 2000 . Als o shown ar e ai r temperatures a t Aberdee n an d 
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