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ABSTRACT: Simulated rains of different intensities and durations were
applied on six soils from Egypt having different textures and calcium
carbonate contents to study the drop impact of water (rain or sprinkler) on
aggregate stability, infiltration, sorptivlty, percolation, suttace' runoff, and
soil loss. The salls were subjected to rain up to two hours at 60, 90 and 120
mm/h intensities while runoff and percolation water was collected
continuously at 5-mlnute Intervals. Sediments in the collected runoff were
measured as soil loss. Soil sorptivity (5) and final infiltration (A) were
estimated by fitting Philip's equation (adjusted or unadjusted) to measured
field infiltration. Results Indicated that the highest change of MWD by rain
impact was for soils with high clay or CaC03 content. The change of MWD
correlated highly with soil bulk density and organic matter. Although
cumulative infiltration. increased with rain intensity, infiltrated water as a
percent of the applied water was decreased for al/ soils. Infiltration correlated
well either with soil porosity and fine sand for low rain intensity (60 mm/h) or
with soil porosity and coarse sand for high rain intensities. 5 and A
increased with increasing rai;, intensity and a reasonable fit between
measured and calculated cumulative Infiltration was found but less accurate
fit was obtained for the infiltration rate. Using the adjustment factor
significantly improved the prediction of cumulative and rate of infiltration.
Initiation time of percolation increased with the Increase of soil content of
calcium carbonate and clay. Cumulative percolation increased with rain
intensity for al/ soils. Generally percolation was statistically related to soil
porosity, calcium carbonate and fine sand contents. Initiation time of runoff
ranged between 4 - 28 minutes and decreased significantly with increasing
rain intensity, calcium carbonate and clay content. Runoff was drastically
increased with the increase of rain intensity, especially for soils high in
calcium carbonate or clay content. Variations in runoff due to the different
structure classes were not as profound as that due to the increase in rain
intensity. Soil loss was low for both clay and sandy soils at the low intensity.
Increasing rain intensity to 90 or 120 mm/h reversed this trend for the sandy
soils especially during the second hour of rain. Clay effect on soil loss
decreased with the increase of rain intensity. Soil loss averages for all soils
were between (0.35-0.57), (0.8-1.6), and (2.4-3.3) tonlfed/h for the first hour of
rain and between (0.48-0.92), (0.98-2.0), and (3.15-4.3) tonlfed/h for the second
hour at the three rain intensities. The increase of soil loss with increasing
duration of rain was much less than that due to increasing rain intensity for
all soils. Soil loss started at small values for ~/I soils and sharply increased
to a maximum value. and continued undulating around the high value or
slightly decreased.
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INTRODUCTION
A common soil feature, particularly in arid and semiarid regions is the

formation of soil surface crusts and seals, especially due to the action of
raindrop impact or as a result of sprinkler irrigation, (Aarstad and Miller,
1973). Soil crusts and seals reduce infiltration, increase runoff and the
potential for soil erosion (Cary and Evans, 1974; Morin et al., 1981). In arid
and semiarid climates, reducing runoff has the benefit of increasing profile
soil moisture. Water erosion is due to the dispersion action and transporting
power of water. As a result of raindrop impact, considerable splashing
occurs and water becomes turbid primarily by breaking down soil aggregates
or by detaching soil particles from the surface. Surface sealing is a direct
result of aggregate breakdown, erosional transport and depositional
processes (Hairsine and Hook, 1995), so the potential exists for using
aggregate stability indices to predict the intensity of sealing and seal
hydraulic properties. Structural seals result from compaction under raindrop
impact and depositional seals form by deposition of detached sediments and
micro-aggregates in depressions.

During the last three decades, researchers have shown great interest in
modeling water infiltration, chemical transport, surface runoff, and soil loss
in cultivated soils during a rainfall or sprinkler irrigation event. It has been
suggested that inclusion of the effect of sealing on the processes of
infiltration and runoff generation would give rise to more accurate
predictions (Linden, 1979; Moore, 1981; Brakensiek. and Rawls, 1983). In
general, two factors are responsible for the decrease in infiltration rate with
time during a rainstorm or sprinkler event (Rose, 1962); (a) a decrease in the
vertical moisture gradient, and (b) the development of a thin surface seal.
Moore and Larson (1979) found that, for tilled and unprotected soils, a
surface seal develops fairly soon after the start of rainfall or sprinkler
irrigation and becomes the dominant factor limiting infiltration. In the
semiarid and arid regions, the problem of sealing appears to be the main
process that controls the infiltration of rain water into bare soils (Unger,
1984). If there were no runoff, there would be no erosion. A vegetation cover
is most effective in decreasing the amount of runoff either through
transpiration or by being an impediment to runoff water (Baver et at, 1972).

.Organic compounds natural or synthetic (such as polymers) especially
PAM are being used quit effectively to stabilize soil structure, which leads to
increased infiltration, reduced water use, and reduced erosion on furrow
irrigated fields (Lentz and Sojka, 1994; Trout et al., 1995). PAM is often
capable of stabilizing soil structure but doesn't remedlate poor structure
(Cook and Nelson, 1986)

In a previous study under simulated rain by Aly and Abdullah (2002), a
new· method for estimating soil surface seal thickness and hydraulic
conductiVity was introduced and the effect of polyacrylamide as a soil
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