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Evapotranspiration Partitioning Using the Bowen Ratio Energy Balance

Method in a Sub-Surface Drip Irrigation System
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Applied and precise methods of evapotranspiration partitioning provide useful data for farm irrigation
management and water use efficiency improvement. This knowledge is particularly important for modern
irrigation systems that require high cost for implementation. Therefore, research was conducted in the
summer of 1388 in the field at the Agricultural Engineering Research Institute in Karaj in which maize
evapotranspiration and soil surface evaporation components were measured simultaneously using the
Bowen ratio energy balance (BREB) method. Crop transpiration was then calculated by calculating the
difference between these values. Soil type in the experimental field was loam texture irrigated with sub-
surface drip irrigation installed 15 cm below the soil surface. Irrigation was scheduled to reduce water
stress in the maize crop. Data for the BREB method were collected from above canopy level, at canopy
level and at the soil surface. Results for a sample day of a mid-season crop growth period (day 60) showed
that, of the total available energy for evapotranspiration, only 15% was used as sensible heat while the rest
was used as evapotranspiration. Soil heat flux was less than 10% of net radiation, of which 93% of
available energy was used as soil evaporation. At canopy level, about 19% of the available energy was used
as sensible heat. A comparison between hourly values of evapotranspiration measured by the BREB and
Penman-Monteith methods showed good correlation (R’ = 0/95) where BREB evapotranspiration showed

10% variation as compared to the Penman-Montieth method.

Key Words: Bowen Ratio Energy Balance, Evaporation, Partitioning, Subsurface Drip Irrigation,

Transpiration
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