INVESTIGATING THE IMPACT OF VEGETATION ON SLOPE EROSION IN RE-
SPONSE TO CLIMATE CHANGE-INDUCED CHALLENGES IN FLOOD
CONTROL SAFETY
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ABSTRACT

In recent years, with the dramatic impact of climate change, ecological awareness has gradually increased, and concrete construction meth-
ods gradually can no longer meet people's expectations. Therefore, how to implement treatment methods that comply with regulations and
ecology without affecting flood control safety has become one of the important issues nowadays. This study used experiment that conducted
in the following three situations, including (i) Fully naked slope (i) fully vegetated slope (ii) vegetation-segmented slope to explore the

effect of the aboveground parts of vegetations on the changes in slope erosion.

INTRODUCTION

Due to Taiwan's unique topography and geological characteristics, rivers often have steep slopes, rapid flows, and a large amount of sed-
iment transport. In addition, the abundant rainfall brought by typhoons is mostly concentrated in the summer period, resulting in rivers
the traffic flow varies greatly. The riparian zone (Figure 1) is a strip-shaped area connecting land and water. It will vary with hydrology,
geology, climate, humanities and other factors, and is especially susceptible to the influence of human factors, it also has the ability to
stabilize the river bed, improve water quality, regulate water temperature and control erosion (Li, 2018). The riparian zone can have the
following impacts on rivers, including (i) reducing the overall average flow velocity of the river (i) increasing the average flow velocity in
areas without vegetation (constriction effect) (iii) reducing the velocity of tributaries near vegetation areas in the river (retardation effect) (iv)
Increase the amount of sediment deposition (Stephan and Wychera, 1996). As the awareness of environmental protection and sustainable
development gradually increases, the topic of how to integrate ecological concepts into river management methods has gradually attracted
attention. This study focuses on the characteristics of plants growing in the riparian zone to explore the changes of bank erosion caused by

the aboveground parts of plants.

Figure1. Photo of an example of riparian zone

CONFERENCE PROCEEDINGS | INTERPRAEVENT 2024 361



METHODS

The experiment configuration is shown in Figure 2 ,which was conducted by a 15-meter-long, 0.6-meter-wide, and 0.8-meter-high flume.
Water was supplied under a fixed water head condition. Vigna radiata were used to represent riparian vegetation. The phototropic char-
acteristics of the plant were used to make them grow laterally, and they were planted on removable Acrylic cases for 2 weeks. The quartz
sand with D50=2mm waws used as the soil required for plant root growth. Place it on one side of the water tank to simulate slopes in three
situations (Figure 3), including (i) Fully naked slope (ii) Fully vegetated slope (iii) vegetation-segmented slope. A laser transmitter was used

for scanning, and surfer was using to construct the terrain to facilitate analysis of its erosion.
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Figure3. Schematic diagram of three situations

EXPECTED OUTCOME

In this experiment, it is expected that the erosion of a fully naked slope will be the most serious as a result of no vegetation resisting the
water flow; a fully vegetated slope will use the upper part of the plant land to slow down the discharge of the water and reduce the prob-
ability of the water erosioning the slope, so the erosion rate will be the lowest one; in the case of vegetation-segmented slopes, although
the exposed area in the middle section is not protected by vegetation, the vegetation in the front section will reduce the energy of the water

flow, therefore, the degree of erosion will be between a fully exposed slope and a fully vegetated slope.

FUTURE WORK
This experiment has just completed the ideation stage, and we will conduct and complete each set of experiments, and will calculate and
analyze of erosion rates in the coming future.
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