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Fig 1. Location of research plots in Khorramabad station of Urmia: Satellite image (right) and schematic design (left).
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Fig 2. A sample of semi-isolated plots with plastic and sand cover (right figure), schematic (left figure)
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Table 1. Parameters used in calculating the area of surface water harvesting systems

ASleate L s S A ook ol I:ll;snf\%\‘/;:r olS adsy S Lo g
Basin area  Performance Runoff Design amount of ] Average root expansion of the
. ) requirements
(m?) factor (%)  coefficient (%) rainfall(mm) plant (m?)
(mm/year)
30 50 40 320 610 7
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Table 2. Data details (mean, standard deviation, and mean error)

S S oS s Treatment e Sl
SD Average  Number ) Depth (cm)
0.88 14.83 3 Control Lals
0.85 17.04 3 Vegetation removal with filter AL alS sy Gl
2.54 14.84 3 Vegetation removal without filter A 0 LS iy Gds 020
6.35 18.83 3 Semi-insulated with filter S L sleaas
6.18 19.58 3 Semi-insulated without filter e Ol leda
1.66 17.01 15 Total JS
0.77 14.05 3 Control Jals
0.73 15.58 3 Vegetation removal with filter AL alS sy Gl
1.16 18.02 3 Vegetation removal without filter L5 0 alS iy Gd 20-60
1.10 17.86 3 Semi-insulated with filter A L sleaas
3.24 21.85 3 Semi-insulated without filter g O leaa
0.78 17.47 15 Total 5
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Table 3. Analysis of variance and significance level between treatments
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Sig. F squares freedom Sources of changes
squares sensor
14.45 4 5759 (Between groups) ey S -
0.885 0.279 51.85 10 sig.sy  (Within groups) bees S 005 0-20
14 576.32 (Total) Js
10.95 4 43.81 (Between groups) lass S -y
0.339 1.284 8.52 10 85.29 (Within groups) L&a}J.f RITD 20-60
14 129.10

(Total) Js
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Table 4. Analysis of variance of two spray-removal and filter-removal treatments at 20 cm depth of soil
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Table 5. Analysis of variance of two semi-insulated and semi-insulated treatments with filter at 20 cm soil depth
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Fig 3. Comparison chart of soil moisture content in different systems at 20 and 60 cm depth

YYAR Lo ~FA oot —o23, e Jlus 1% ol o5l i 5 ool



S g0 (Sl Fr Ges 5o AL Gl Dl 5 Al O fd gy Bl led g by @ —F Jad
Table 6. Analysis of variance of two spray-removal and filter-removal treatments at 60 cm depth of soil
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Table 7. Analysis of variance of two semi-insulated and semi-insulated treatments with filter 60 cm depth of soil
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Effect of the Gravel Filters and Plastic Cover on Improving Water Infiltration Process
and Increasing Moisture Storage of Rainwater Harvesting Systems in Sloping Lands

M. Mehdizadeh Youshanloe!, S. Besharat> and J. Behmanesh?
Received: 02-02-2020 Accepted: 20-04-2020
Abstract

In this study, the possibility of using a combination of gravel filters with plastic cover to increase water
infiltration and soil moisture storage in rainwater catchment systems was investigated. For this purpose, five
treatments (with three replications) including control treatment, vegetation removal with filter, vegetation
removal without filter, semi-insulated system with filter, and semi-insulated system without filter were
considered, and Apricot was planted in all treatments. Then, soil moisture storage was recorded by the soil
moisture data recorder at two depths of 20 and 60 cm in each treatment. The data were analyzed using a
completely randomized block design. The results showed that there was a significant difference between
treatments. During the growing season, the highest soil moisture storage was related to the dry months
of the year (June, July, August and September) and semi-insulated treatment with gravel filter. In other
words, the moisture content of semi-insulated system with gravel filter was significantly higher than other
treatments. The results of this study indicated that rainwater harvesting through semi-insulated surfaces and
infiltrating it by gravel filter is a good way to increase soil moisture storage.

Keywords: Rainwater harvesting, Gravel filter, Plastic cover, Piedmont plain
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