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Abstract

Increasing the uniformity of water distribution is a central goal of sprinkler
irrigation system because it is closely related to irrigation efficiency, thus studying any
factor affecting the uniformity of water distribution is necessary. The current study
investigates the effect of the terrain slope on the uniformity of water distribution for
stationary sprinkler irrigation systems through conducting 30 tests to obtain the pattern
of water distribution along the radius of the wetness circle. Six different sprinkler heads
type Atak, Gardena, Weather Tec 10 -16, Neptune Plastic, Rain Bird 20A and Maxi
Bird for terrain slope 21.25% 10.5%, 0% -10.5% and -21.25% which is secured by
tilting the sprinkler riser from the horizontal axis with -12°, -6°, 0°, 6" and 12°
respectively. For each sprinkler head, an empirical equation was found to estimate the
water distribution pattern along a ray representing the sprinkler radius towards that
gradient as a function of the distance from the sprinkler and the terrain slope with
determination coefficients ranging between (0.96-0.99), through which 5 individual
distribution patterns were deduced For sprinkler water for each sprinkler head and for
slopes of 0%, 5%, 10%, 15% and 20%, 420 patterns were found for the field distribution
of sprinkler water for seven different spacing, using rectangular and triangular
arrangements of the sprinklers.

The study showed that both the uniformity coefficient UC and the
distribution coefficient DU decrease with the increase in the slope of the soil surface.
For all sprinkler head types used in the study, the average decrease in UC and DU were
respectively 3.17 and 6.0% when increasing the terrain slope from 0% to a maximum
value of 20%. Also, we found that the effect of terrain slope on the degree of uniformity
is identical in the cases of quadruple and triple arrangement of the sprinkler heads. In
addition, the pattern of the water distribution does not change with the change of the
terrain slope, but the depth of water decreases, and the sprinkler range increases as
increases for downslope, and vice versa, the rate of water depth increases and the range
of spraying decreases as the positive slope increases. In addition, we derived a function
to find the uniformity coefficient on the surface of sloping soil from knowing the
uniformity coefficient on the flat soil surface with a determination coefficient (0.983),
and also a function to find the distribution coefficient on the surface of a sloping soil
from knowing the distribution coefficient on the flat soil surface with a determination
coefficient (0.977).
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