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An Environmental Development Study: The Effect
of Vegetation to Reduce Runoff

A. Rakhim & Nurnawaty
Civil Engineering Department, Muhammadiyah University Of Makassar

*Email: abd.rakhimnanda@unismuh.ac.id

Abstract. Water absorption on land is influenced by several factors, namely, soil conditions
and vegetation of land cover. The denser the condition of the soil surface, the infiltration rate
will be smaller, and runoff will increase. The purpose of this study was to determine the role of
plant roots and grass as an alternative to reduce inundation or runoff due to rain. Research on
embankment soil samples in the laboratory was carried out using mini elephant grass and the
roots of red shoots. Through testing of the Rainfall Simulator, the results of the tests found that
the runoff without cover reached 25456.79 ml, while runoff with tree cover was 19665.10 ml.
As if the tree root material can reduce 22.75% of the inundation/runoff that occurs in soil
samples. Whereas in soil samples with grass cover can reduce as much as 19.35%. From this
study, it was concluded that the roots of red shoots used in testing could be an alternative to
land cover vegetation to minimize surface runoff.

1. Introduction

The presence of plants on the ground will affect the nature and density of the soil, where the denser
the condition of the soil surface, the infiltration rate will be smaller. This happens because dense soil is
difficult to penetrate by water, where the presence of plants on the surface of the soil will increase the
rate of infiltration because plant roots can cause the soil structure to become loose, which can inhibit
the flow of rainwater that falls to the ground. Thus the long stay time for rainwater will be longer.
Furthermore, compaction caused by falling rainwater will decrease. Farming methods such as
terassiring and correct counter plaughing can increase infiltration and reduce surface runoff. In other
words, plant density has a positive effect on the level of infiltration and runoff. For the development of
environmental types of vegetation that can block the running of runoff or runoff water and increase the
amount of infiltrated water and enter the soil. Based on the preceding, this study was conducted to
examine the relationship between vegetation density and runoff by modeling soil with grassland cover
and tree root density to reduce surface runoff. Or in other words, based on the preceding, this study
examines the importance of land cover vegetation to reduce surface runoff and accelerate infiltration
rates regarding the relationship between root density and length of cover crops and runoff by modeling
soil piles of rainy plants and trees and observed the amount of inundation that occurred. Finally, the
problem of this research is the extent to which the influence of plant roots as land cover vegetation can
reduce surface runoff and recharge.

In the previous study, the highest land runoff was found only in the intensity of Is rainfall without
using vegetation. This occurs because the level of soil density before rain and after rain which results
in compression by the largest runoff occurs and decreases in accordance with the increasing variation
in tree density. This research continues the previous research with the limitation of the problem that
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the embankment soil material used has been tested according to the characteristics of the ASTM and
SNI standards with the material using rainfall simulators with intensity Is, ;o and Is.

2. Method of Research
In this study continued with embankment soil material used has been tested characteristics referring to
ASTM and SNI standards, the tree material used is pucuk merah plant (Oleina Syzygium) and grass,
Rainfall Simulator was tested, it to find out the effect of land cover can reduce inundation on the
embankment soil model. The research was conducted by testing in the area using rainfall simulators
with intensity Is, Iy and I,s continuously until there is inundation or surface runoff at the Laboratory
Hydrology and Hydraulics, Civil Engineering Department, Muhammadiyah University Of Makassar.
The material used in the research as modeling of embankment soil is adjusted to the reservoir of
rainfall simulator reservoir as given in figure 1, 2, and 3 below.

Figure 1. Model of embankment in rainfall simulator tool. Length 100 cm, Width 120 cm, height
40 cm
The testing model was carried out with mini elephant grass (Black Mondo Grass) and red shoot
(Oleina Syzygium) vegetation with an average root length of 20 cm, as land cover (figure 2)

(a) Land cover with grass (Black Mondo
Grass)

________________________________________________________________________________________________________________________________________________

(b) Land cover with grass pucuk merah
(Oleina Syzygium)

Figure.2. Landfill Model with vegetation cover (a) Grass and (b) Pucuk Merah tree (Oleina Syzygium)
Rainfall intensity uses rainfall simulators with variations of Is, I, and I,sthat are used in a row:
246,841 mm, 290,335 mm and 344,900 mm continuously until there is inundation or surface runoff

(Figure 3)



IC21ADRI-USN 2018

IOP Publishing

IOP Conf. Series: Earth and Environmental Science 382 (2019) 012027

doi:10.1088/1755-1315/382/1/012027

Intensitas Curah Hujan (mm/jam )

T
15

T
10

(o) 5

T T T T T T T 1
30 35 40 45 50 55 60 65

t ( menit)

T T
20 25

Figure 3. Rainfall Intensity with return period 5, 10 and 25 year

Runoff is measured by giving rain with variations of time 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55 and

60 minutes with soil density of 90%

3. Result and Discussion

The results of surface runoff measurements on the coverless landfill model and with vegetation in the
5, 10, and 15-year rainfall intensity are given in Figures 4, 5, and 6 below.
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Figure 6. Runoff on rainfall 1,5

Figure 4,5 dan 6 is the relationship between duration rainfall and runoff in the original landfill /
no-cover model and with vegetation cover, figure showed difference in the amount of runoff in each
type of vegetation. This result can be said that the longer the root of the cover plant a land, the greater
the absorption and runoff or surface inundation that occurs the smaller. It is according to Arsyad
(2010) that the amount of water flowing above the surface of the ground depends on the relationship
between the amount, the intensity of the rain and the infiltration capacity of the soil and the storage
capacity of the groundwater. The type of land cover reduces the amount of surface flow, the longer the
root of the plant also increases the water absorption thereby reducing surface runoff. The types of
plant vegetation and tree characteristics have a direct effect on soil permeability to reduce infiltration;
vegetation of land cover serves to increase infiltration by destroying the microbiotic soil crust; the
better the nature of the soil, the smaller the surface runoff may occur; and the level of infiltration
below the tree roots is higher than among trees.

Accuracy testing / model validation can be done if there is measurable data used as input model
data which then produces simulation data. The simulation results of the model can be said carefully if
there is a high correlation value between the simulation and measured results data.

4. Conclusion

The conclusions of this study are: the presence of vegetation covering grass land and tree roots into the
soil influences the value of surface runoff coefficient. The longer the root of the plant, will be the
smaller the value of surface runoff. The type of vegetation that varies in a land influences the size of
runoff. Pucuk Merah plants can be used as vegetation for alternative land cover to reduce runoff
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