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Wind Drift and Evaporation Losses’ Potential Effects on Sprinkler irrigation systems*

Efficiency in Northern, Southern and Razavi Khorasan’s Agricultural Plains

*
M. Erfanian — A. Alizadeh - M. Mousavi-Baygi — H. Ansari - J. Baghani1

Abstract

In various irrigation systems, water is lost during storage, distribution and application processes in
fields. Sprinkler irrigation systems scatter water drops to air, which would be confronted with climatic
conditions. Hence, significant portion of drops will be evaporated or drifted away, since they come
out of the sprinklers. This Wind Drift and Evaporation Losses (WDEL) are high in arid, semi arid
and windy regions, so cause decrease of irrigation systems* efficiency. This investigation is performed
to assess WDEL in Northern, Southern and Razavi Khorasan Provinees® irrigation systems and to
suggest multi variable equations to estimate WDEL and systems* efficiency. Tests had been carried
out in Agricultural Research Center of Mashhad on a VYR 35:dual nozzle sprinkler, at 3 pressure
(300, 350 and 400 KPa) and at 3 nozzle size (9/64"%3/32", 11/64"*3/32" and 13/64"x3/32") in
various climatic conditions. Results showed that increase of pressure, wind speed and air temperature
and decrease of relative humidity and nozzle 'size, lead to increase of WDEL. Also Khorasan‘s
WDEL zoning maps shows WDEL is increased generally from north to south, west and east of the
region in all pressure, as worst conditions (maximum WDEL) is occurred in Sabzevar, Torbat jam,
Taibad and Nehbandan, due to their high wind speeds and air temperature. Based on opposite effects
assessment of pressure and nozzlessize, it had been recommended not to use smaller nozzles with
greater pressure. To achieve higher distribution uniformity, using sprinkler irrigation systems in
wind speeds smaller than 4 m/s-had been concluded.

Key words: Wind speed, system pressure, nozzle size, Wind Drift and Evaporation Loss, zoning
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