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1- Introduction

Natural hazards are naturally occurring phenomena that have disastrous effects on humans and have
different categories, but the one that concerns us and has posed significant problems is “erosion”.
Sedimentation in water resources and reservoirs of dams, loss of agricultural lands and loss of fertile soil are
among the effects of erosion. As a result of the negative impacts of erosion, extensive research is being carried
out in different parts of the world regarding different erosion protection methods and the use of insulated and
semi-insulated surfaces.

Water is a non-renewable resource that is used for many different purposes (from agriculture to
afforestation to domestic use), and unfortunately many countries are facing water shortage due to the decline in
groundwater availability. As a result, a sustainable groundwater and rainwater management is required. One of
the sustainable plans made, is rain water harvesting (RWH) and the purpose of this study is to investigate the
performance of different levels of catchment in rainwater harvesting. Based on the results, the best level that
creates the most runoff can be selected and introduced to produce runoff. In RWH system, rainwater is stored
during wet periods and used efficiently during dry periods as a supplementary irrigation to eliminate water
shortage of the plants. This issue is of great importance in Iran as the climate is arid and semi-arid and the
annual rainfall is very little.

2- Methodology

In this study, three types of catchment surfaces were selected to collect rain water and in return three
replications were considered for each of them. The areas selected were all square in shape and 49 m?in size and
were all build on a slope of 20%.

The three reservoir surface treatments included

1) Impermeable surface

2) Natural surface with filter

3) Natural surface (control)

A total of 9 plots were created, which were put together in a completely randomized statistical design. To
measure rainfall runoff, a 200-liter barrel was installed downstream of each plot and the runoff generated by the
pipe was directed into the barrel. A rain gauge was installed on the site to measure the depth of rainfall. After
each storm leading to runoff production, the height of the runoff and the volume of water collected inside each
barrel were accurately measured.

The surface runoff coefficient in each of the treatments used was determined by dividing the runoff volume
to the system level. Statistical analysis of data including mean comparison test along with descriptive analysis
of data and comparison of results was performed. Correlation coefficient and regression analysis were used to
investigate between rainfall depth as an independent variable and runoff depth as a dependent variable.
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3- Results

The results of the correlation between the amount and intensity of rainfall with the amount of runoff
produced in the treatments shows that the reaction of all treatments to the storms was almost the same, although
impermeable treatments were more correlated than the other two treatments. In each rainfall, the highest
amount of runoff was collected in the impermeable treatment and the lowest in the natural land treatment.

The results of this study show that with increasing the depth of daily precipitation in the region, their
frequency decreases so that only 1% of the frequency of daily precipitation is related to precipitation of more
than 25 mm. Rainfall of less than 5 mm, on the other hand, has only led to runoff production at impermeable
surfaces. This shows the significant impact of impermeable surfaces on runoff from shallow rainfall.
Occurrence of rainfall with shallow depth and intensity at natural levels is mainly absorbed by the soil and its
runoff production is minimal. That is, the natural surfaces of the earth, depending on the texture of its soil, store
part of the rainfall. Therefore, one of the advantages of using insulation surfaces can be considered in the
production of runoff at minimum rainfall.

4- Discussion & Conclusions

In conclusion, this study was conducted to investigate the effect of using different management methods in
the context of catchment surface systems in reducing sediment erosion and increasing vegetation. The results of
this study showed that by making the surface of water intake systems impermeable, sediment erosion would be
reduced. In order to model the depth of extracted runoff in catchment areas in semi-arid climatic conditions, the
average runoff coefficient was calculated in different treatments of catchment surface systems.

The results showed that the average runoff coefficient in the impermeable treatment during the studied
rainfall was 66.4. In other words, 2125 cubic meters of water can be extracted from each hectare of
impermeable surface in an area with an annual average of the research site (320 mm), which can provide the
required water for 15 hectares of rain-fed almond orchard with supplementary irrigation. Occurrence of rainfall
with shallow depth and intensity at natural levels is mainly absorbed by the soil and its runoff production is
minimized. Therefore, the advantage of using impermeable surfaces can be considered in the production of
runoff at minimum rainfall. This issue, due to the frequency of rainfall events with amounts of less than 5 mm
in semi-arid regions of the country, necessitates the use of insulation surfaces.

Key Words: Rainwater harvesting, Precipitation, Gravel filters, Runoff reduction,
Microcatchment.
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