
Geophysical Research Abstracts
Vol. 18, EGU2016-17082, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Assessing soil water storage distribution under sprinkler irrigation by
coupling 3D simulations and field observations
Uday Taha (1), Ahmed Shabeeb (2), giovanna dragonetti (2), Nicola Lamaddalena (2), and Antonio Coppola (3)
(1) Department of European and Mediterranean Cultures-Architecture, Environment, Cultural Heritage (DiCEM), Hydraulics
and Hydrology Division, University of Basilicata, Matera, Italy. (uday_taha1976@yahoo.com), (2) Mediterranean Agronomic
Institute, Land and Water Division, IAMB, Bari, Italy. (lamaddalena@iamb.it), (3) School of Agricultural, Forestry, Food and
Environmental Sciences (SAFE), Hydraulics Division, University of Basilicata, Potenza, Italy. (antonio.coppola@iamb.it)

This work analyzed the variability of sprinkler irrigation application over a bare soil, both in terms of water appli-
cation efficiency and uniformity, by integrating and comparing the information on the irrigation depth data (ID),
as measured by catch cans, soil water storage in the upper root zone, as measured by TDR probes, and a 3D sim-
ulations of water flow in soils. Three irrigation tests were performed at three different pressures (2, 3 and 4 bar).
A lateral water redistribution was observed and simulated after each irrigation event by comparing spatial distri-
butions of site-specific water application efficiency (AEs), as well as ratios of site-specific actual water storage
increase (SWEs) and irrigation depth (IDs) to the water content before irrigation. Because of soil water redis-
tribution processes, distribution uniformity based on soil storages was systematically higher than the catch can
uniformity. The obvious consequence of lateral water redistribution processes was that the soil smoothing action
on non-uniformity observed at the surface increased both with depth and over time. At a given depth the uniformity
of soil water storages always attained the same value, whatever the pressure considered and the catch can-based
uniformity coefficient. It was concluded that, for the case of random distribution of ID, the uniformity of water
storages is driven by the soil behavior rather than by the irrigation system.


