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Investigating effects of aerodynamic and canopy resistances on estimates of
reference evapotranspiration by Penman Monteith equation

E. Nematpoor?, M. Mirlatifi*", K. Mohamadi®

Abstract

Effects of various calculation methods of aerodynamic and canopy resistances on estimates of reference
evapotranspiration (E70) by Penman-Monteith (PM) equation for 70 days of lysimeter-weather data was
evaluated. Canopy resistance (7.) was computed according to PM, FAO PM; ASCE PM and Todorovic(1999)
methods and as a function of net radiation. Aerodynamic resistance (r,) was computed and modified based on
atmospheric stratification according to eight methods including PM, FAO PM, Thom(1975), Verma et al.(1976),
Hatfield et al.(1983), Mahrt and Ek(1984), Chouhury et al.(1986) and Choudhury and Monteith(1988). Daily
ETo was computed using daily climatological data and from the sum of hourly computed ETo values.
Considering the combinations of various methodologies for computation of 7, and r, in PM equation, hourly £70
was computed from 40 methods and compared with lysimeter data. Three methods namely PM, FAO PM, and
Todorovic(1999) were used to compute daily £To. Computing r, according to ASCE method gave the highest r°
value for calculation of daily ETo as the sum of hourly values. Todorovic(1999) method gave r* value close to
the ASCE method and was ranked as second method based on r* values. But, Todorovic(1999) method when
compared with ASCE method improved slope and theY-intercept of the regression line. E7o estimates were
improved when r, was corrected for stability by Mahrt and Ek(1984) and Chouhury et al.(1986) methods as
compared to other stability correction methods. In regard to daily methods, Todorovic(1999) method had 17,
slope and Y-intercept values equal to 0.92, 0.74 ‘and 0.21 respectively and had the best performance.
Todorovic(1999) method when compared with PM and ASCE methods improved 1%, slope and Y-intercept of the
regression line. The performances of sum of hourly methods were generally better than computations from
average daily data.

Keywords: Reference evapotranspiration, Canopy resistance, Aerodynamic resistance, Atmospheric stability
condition
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