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Table 1. The physical properties of soil.

(Sl 20 Sl @f) sl I ) 5 (1) s () s sl
Bluk density (gr/cm?) Clay (%) Silt (%) Sand (%) Texture

1.32 19 44 37 o
Loam
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Figure 1. Vertical section of soil columns.
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Figure 2. Soil —water profiles at different times above water tables (a=400, b=600 and c=800 mm).
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Figure 3. Evaporation rate from open water, soil surface, ground water and soil profile for water table depths
a=400, b=600 and ¢=800 mm.
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Table 2. Timing of the 3 stages of evaporation at different water table depths.
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3" stage 2" stage 1% stage
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Figure 4. Relative rate of evaporation from soil surface to open water from different watertables.
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Figure 5. Cumulative evaporation from the soil surface and the soil profile as function of time for for water

tables a=400, b=600 and ¢=800 mm.
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Table 3. Effect of depth of watertable in evaporation.

Grohe) (e s

Cumulative evaporation (mm) bl c]w s
Z Eg /Z Ess j Water table depth
CE) Sk o A S Lisy TEp) i) o T Ep) 33T e (cm)
Soil surface Soil profile Ground water table Open water
0.930 4134 28.8 384.6 615.1 40
0.909 364.3 33.1 331.2 615.1 60
0.850 345.1 51.3 293.4 615.1 80

(A e SN S5 i e b i A ys S8 Jgir

Table 4. Effect of percentage change in depth of water table in cumulative evaporation.

(1) rozsd s 5o i yldde
Change in cumulative evaporation (%)

jl:”“‘i.c]"“;}"‘;);_}:‘:';‘;

ZEG/ZESS ZESS ZAG

Change in watertable depth

S

2.3 -11.8 +14.9
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Abstract

Background and Objectives: The relation between water table depth and evaporation rate from
bare soil is of great importance in arid and semi-arid areas. In this region, due to over irrigation,
the water table is very close to the ground surface which leads to salinization of the soil.
Evaporation from soil columns in the presence of a water table is of importance and has
received great attention for many decades. The soil-drying process has been observed to occur
in three recognizable stages. The first stage is evaporation with constant intensity. The second
stage is evaporation in descending order. The third stage is the residual evaporation of low
intensity, which begins after excessive drying of the surface layer of the soil and its effect on
reducing the hydraulic conductivity of the soil. Given the importance of evaporation from the
surface of the station in arid and semi-arid regions, it is necessary to measure this parameter
accurately. The purpose of this study was to determine the effect of water table depth on the
evaporation from soil surface, as well as the determination of different evaporation stages.

Materials and Methods: The soil used in this experiment was loam with a bulk density of
1.32 gr/em3. The experiment was conducted in a greenhouse and the duration was 74 days.
Soils were sived through a 2-mm mesh and then packed into the soil columns using soil funnel.
PVC tubes with a diameter of 250 mm were used to provide test columns. Water table was
stabilized at depths of 400, 600 and 800 mm from the soil surface, and the experiment was
repeated twice. For stabilizing the water table in different depths, each soil columns contained a
pipe from the bottom, to supply water from bottles that maintained the water table constant. The
water losses from the soil profile was measured at different depths and times using Delta-T
Device Moisture Meter.

Results: The results showed that water content between 0 and 160 mm in the soil column
decreased during the experiment and the lower layers remained saturated. In the steady-state,
the rate of water loss from bottle next to the soil column is equal to the rate of evaporation from
the soil surface. In a non-steady-state, the evaporation rate from the soil surface is equal to the
total loss of water from the water table and the water lost from the soil profile. The cumulative
evaporation in the 74-day interval from the stopping surface, 400, 600 and 800 mm was
384.6, 312.3 and 293.4 mm, respectively. The maximum evaporation from the water table was
related to a depth of 400 mm and equal 384.6 mm and the highest water loss from the soil
profile was related to a depth of 800 mm and equal 51.3 mm. By increasing the water table
depth from 400 to 800 mm (increased 100%), the evaporation rate from the water table and the
total evaporation from the soil surface decreased by 24 and 16.5 percent, respectively. The
length of the first stage of the evaporation for the water table depth 400 mm was 2 days and for
800 mm less than 1 day.
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Conclusion: The results of this study presented information for us regarding the flow of water
above the shallow water table. Water content changes in the soil surface soil are higher than
close water table. Movement of water close water table is liquid and close the soil surface is in
the form of vapor. The duration of the first stage of evaporation has decreased with increase
water table depth. In general, it can be concluded that evaporation from the water table can
provide a large portion of the water requirement by the plants.
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