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Abstract- Soil erosion is one of the most common forms 

of land degradation in tropical and subtropical regions. At 

the same time, infiltration is the process of water entering 

the soil, which affects the hydrological cycle and soil 

productivity. This study was conducted in the Bengo-

Bengo Educational Forest, Hasanuddin University, to 

identify forms of erosion and measure soil infiltration 

rates based on topographical variations. This area has the 

characteristics of a tropical rainforest ecosystem with 

land cover consisting of Arenga pinnata and Flacourtia 

sp. trees, as well as flat, moderate, and steep topography. 

The methods used included direct observation to identify 

erosion types and measurement of infiltration rates using 

metal pipes on various types of topography. The study's 

results revealed two main types of erosion: rill erosion 

and gully erosion. Rill erosion had an average length of 

38.12 meters, width of 0.55 meters, and depth of 0.15 

meters, while gully erosion exhibited a deeper and more 

progressive pattern. Infiltration measurements showed 

that the highest infiltration rate occurred on flat 

topography (13.2 cm/hour), followed by moderate 

topography (4.8 cm/hour) and steep topography (3.6 

cm/hour). The study highlights the importance of 

vegetation cover in soil conservation to reduce erosion 

risk and enhance infiltration capacity. This study provides 

a scientific basis for designing sustainable soil and water 

conservation strategies and managing educational forest 

areas. These findings also serve as an essential reference 

for environmental education and land-use policy 

development. 
Keywords- Bengo-Bengo, Erosion, Infiltration, 

Conservation, Slope   

I. INTRODUCTION 

Erosion is the process of soil particles moving from 

one place to another, caused by natural agents such as 

water, wind, and others (Muhana et al., 2024). Soil 

erosion is one of the most common forms of land 

degradation in sub-tropical to tropical regions (Ghosh & 

Maiti, 2021; Wuepper et al., 2020). This process occurs 

due to the movement of soil particles by rainwater or 

surface runoff, which, if not controlled, can lead to the 

loss of fertile topsoil (Inhazama et al., 2023). Based on 

Isra et al (2023) findings, the most influential factor 

triggering erosion is slope; steep slopes increase the 

speed of surface flow, and the energy-carrying soil 

particles and erosion cause the loss of nutrient-rich 

topsoil, adversely affecting soil fertility. The impact is 

not only limited to decreased soil productivity but also to 

the disruption of ecosystem balance, increased 

sedimentation in rivers, and potential disasters such as 

floods and landslides (Dali et al., 2023; Jainuddin, 2023; 

Nandra Eko Nugrogo & Dicko Rizky Febriansanu, 2022). 

Furthermore, human activities such as deforestation, 

agricultural land clearing without adequate conservation 

techniques, and infrastructure development without 

environmentally-based planning exacerbate the rate of 

erosion. This process not only accelerates the loss of 

fertile topsoil but can also cause permanent damage to 

soil structure, making long-term ecosystem recovery 

more difficult (Nugroho & Handayani, 2021; Dunggio & 

Ichsan, 2022) 

https://creativecommons.org/licenses/by-sa/4.0/
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Meanwhile, infiltration is the process of water 

movement (mainly from precipitation) into soil pores 

until it reaches the groundwater table (Novianto et al., 

2021). Infiltration is the water entering the soil, which is 

very important in the hydrological cycle and is influenced 

by soil texture, slope, and land use (Arianto et al., 2021). 

Good infiltration can reduce surface runoff, increase 

groundwater availability, and support vegetation growth 

(Hidayat et al., 2022). However, land use change, loss of 

vegetation cover, and soil compaction can reduce 

infiltration capacity, thus accelerating erosion and 

worsening environmental conditions (Tamod et al., 2020) 

Erosion and infiltration are interrelated processes in 

water management and land use systems. When erosion 

rates increase, soil infiltration capacity decreases, leading 

to an imbalance in the hydrological cycle that can 

exacerbate land degradation (Pasaribu, 2023). Therefore, 

understanding the relationship between these two 

processes is crucial in sustainable natural resource 

management. Inappropriate land use, such as land 

clearing without considering soil and water conservation, 

can cause increased surface runoff and decreased 

infiltration, ultimately leading to extreme erosion (Ayu et 

al., 2024; Lorenz et al., 2019). Information about erosion 

and infiltration is key to designing effective and adaptive 

conservation strategies for specific biophysical land 

conditions. Meanwhile, identifying factors influencing 

erosion and infiltration, such as soil type, land cover, 

slope gradient, and human activities (Apriani et al., 2021; 

Fajeriana & Darmawan Risal, 2023; Lasaiba et al., 2023), 

is essential. Various studies indicate that changes in land 

cover from natural vegetation to agricultural or residential 

land use often result in decreased soil quality and 

increased risk of degradation (Asrul et al., 2025; Juarti, 

2016). Therefore, integrating biophysical data with 

spatial approaches such as geospatial mapping and 

hydrological modelling becomes important for 

understanding land vulnerability patterns to erosion and 

declining infiltration capacity more comprehensively 

(Suprayogo et al., 2017). 

The complexity of interactions between soil 

characteristics, vegetation, and climate conditions makes 

it necessary to conduct site-specific assessments when 

evaluating erosion and infiltration. Each landscape has 

unique properties that influence how water moves 

through and over the soil, meaning generalizations are 

often inadequate for designing local conservation 

strategies (Safira et al., 2023). Therefore, local empirical 

studies are essential to complement broader theoretical 

knowledge and to ensure that conservation measures are 

both effective and contextually appropriate. 

Bengo-Bengo Educational Forest, under Hasanuddin 

University's management, has a strategic role as a 

conservation area and field learning site for students and 

researchers. This area reflects the characteristics of 

tropical rainforest ecosystems with varied topography, 

making it vulnerable to erosion processes and changes in 

infiltration rates (Ballabio et al., 2017; Delgado-

Baquerizo et al., 2020). Unfortunately, scientific 

information on the physical condition of the land, 

especially related to erosion and infiltration, is still 

minimal. In fact, the potential of this area as an open 

natural laboratory is immense for supporting experiental 

learning and applied research in the fields of forestry and 

environmental sciences. 

In addition, given the important role of Bengo-Bengo 

as a forest for education at Hasanuddin University, 

understanding erosion and infiltration is crucial in climate 

change mitigation. Increasingly erratic rainfall patterns 

due to global climate change can increase the risk of 

extreme erosion and reduce the ability of soil to absorb 

water (Mendrofa & Hulu, 2024). Therefore, data-driven 

information on land conditions in this area will also be 

highly valuable in developing effective ecosystem-based 

adaptation (EbA) strategies to better adapt to climate 

change (Siregar Siagian et al., 2021). 

Therefore, a study is needed to identify the types of 

erosion in the area and measure soil infiltration rates 

based on slope variations. The results of this study are 

expected to serve as a scientific basis for designing 

appropriate and sustainable soil and water conservation 

efforts in the Bengo-Bengo University Forest. In addition, 

the findings can also be used as a reference in the 

management of educational forest areas, the development 

of land use policies, and as a source of practical learning 

for students in the field of forestry and the environment. 

In addition, the results of this study are expected to 

strengthen Bengo-Bengo’s role as a model area for 

implementing sustainable forest management principles. 

By understanding the relationship between topographical 

characteristics and hydrological processes such as erosion 

and infiltration, conservation strategies can be more 

accurately targeted and based on scientific evidence. For 

instance, in steep slope areas prone to erosion, planting 

ground cover vegetation, constructing terraces, or 

applying other site-specific soil and water conservation 

techniques may be effective. This approach not only 

helps preserve the ecological functions of the area but 

also enhances its social and economic benefits for 

surrounding communities and the managing educational 

institution. 

II. METHODS 

This research was conducted in the Bengo-bengo 

educational forest of Hasanuddin University, Cenrana 

District, Maros Regency, South Sulawesi. Identifying 

erosion types and measuring infiltration was carried out 

through several systematic stages. First, the coordinates 

of the observation location were entered into the GPS. 

Next, a square-shaped observation plot was made by 

determining the starting point (P1) and recording its 

coordinates. From point P1, a roll meter was pulled 50 

meters west to determine point P2. Then, from P2, a roll 

meter was pulled at a 90° angle for 50 meters to get point 

P3. This process was repeated from P3 to P4 at a 90° 

angle to form a square plot, and all sides of the plot were 

marked using rope. 

Within the designated plots, erosion types were 

monitored through direct observation in the field to 

identify erosion forms on the soil surface. The process 
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begins with determining the observation location using a 

GPS device to ensure precise coordinates. Locations that 

showed indications of erosion, such as water flow marks, 

soil cracks, or sediment accumulation at the bottom of the 

slope, were prioritized for observation. At these locations, 

visual identification of various forms of erosion, 

including splash, sheet, rill, and gully erosion, 

characterized by specific features such as uniform loss of 

soil layers or the formation of rills and gullies along the 

slope, was conducted. 

After initial identification, measurements of erosion 

characteristics were taken to obtain quantitative data. 

Parameters measured included the length, width, and 

depth of the rill or ditch using a tape measure. In addition, 

the sedimentation direction and the sediment's shape were 

also recorded to illustrate more complete erosion patterns. 

These observations were complemented by visual 

documentation in the form of photographs and recordings 

of the coordinates of erosion locations. This data was 

then processed in tabular form to provide a systematic 

overview of the types of erosion found at the research 

site. 

The final step is data verification, where direct 

observations are compared with literature references to 

ensure the accuracy of erosion type identification. This 

process is important for categorizing erosion types 

according to their characteristics and provides a strong 

scientific basis for understanding erosion processes at the 

study site. The resulting data is a reference for designing 

effective and sustainable soil conservation strategies. In 

addition, an inventory of the trees in the plot was 

conducted, including counting the number of individuals 

of each species. Observations also included recording the 

types of saplings, poles, and seedlings found in the plot 

(Apriani et al., 2021). 

Each point was determined using a GPS device to 

ensure the accuracy of the location. At each location, a 

metal pipe with a specific diameter was stuck into the 

ground to a depth of 5 cm to limit the measurement area 

and minimize the influence of surface runoff. To obtain 

representative data, site selection considers soil 

conditions, land cover, and slope variations (Utomo et al., 

2020). 

After the metal pipe was installed, water was poured 

into the pipe until it reached a height of 10 cm, and the 

change in water height was measured using a ruler. 

Measurements were taken for ten minutes at one-minute 

intervals using a stopwatch. At each interval, the decrease 

in water level was recorded to calculate the infiltration 

rate, expressed in centimetres per hour. This process was 

repeated three times on each topography type to ensure 

consistency and accuracy of the data. Visual 

documentation was also conducted to record the 

condition of the soil and the surrounding environment 

during the measurements.  

The data obtained was analyzed to see the difference in 

infiltration rates among flat, moderate, and steep 

topographies. In flat topography, infiltration rates tend to 

be higher than in moderate and steep topography because 

water has more time to infiltrate without significant 

gravity (Kala et al., 2025). In addition, the influence of 

soil aggregates and vegetation cover was analyzed to 

explain the differences in infiltration rates. This 

information provides a better understanding of the 

relationship between slope, soil conditions, and 

infiltration capacity, which helps design soil and water 

conservation strategies. 

III. RESULTS AND DISCUSSION 

The erosion forms were identified by making a 50 x 50 

m plot in the Bingo educational forest of Hasanuddin 

University. The plot's shape and its coordinate points are 

presented in Figure 1. The identification of erosion on the 

plot obtained five erosions, two gully erosions, and three 

rill erosions, which are available in Table 1. 

The results of erosion identification found two main 

types of erosion at the research site: rill erosion and ditch 

erosion. Rill erosion is characterized by long rills with 

average dimensions of 38.12 meters in length, 0.55 

meters in width, and 0.15 meters in depth. Ditch erosion, 

which was found in a newly formed condition, has 

average dimensions of 14.80 meters in length, 0.53 

meters in width, and 0.46 meters in depth. This gully 

erosion results from the development of a continuous 

process of gully erosion based on the characteristics 

described by (Pasaribu et al., 2018). This pattern indicates 

strong erosion dynamics, especially in areas with 

significant slopes. 

The gullies were 14.80 meters long, the average width 

was 0.53 meters, and the average depth was 0.46 meters. 

The rill erosion and ditch erosion found in Plot 9 are 

continuous because ditch erosion is formed by continuing 

the erosion/transportation of soil particles in the already-

formed rills. The newly formed ditch erosion was found; 

as stated by (Pasaribu et al., 2018), the newly formed 

ditch erosion is about 40 cm wide with a depth of about 

30 cm. 

The conservation method is carried out by using plant 

remains or parts in the form of mulch. The erosion 

location is a forest overgrown with trees, so the 

application is relatively easy. Plant remains, or plants cut 

into pieces, only need to be spread evenly over the soil 

surface (Isra et al., 2023). 
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Figure 1. Research location 

 

Table 1. Coordinates, land cover, slope, and erosion shape characteristics of the  

Shape 

Erosion 
Coordinates Land Cover Slope (%) 

Erosion Characteristics 

Erosion Dimension 
Directions 

Erosion 

Sediment 

Texture 
Long 

(m) 

Width 

(m) 

Depth 

(m) 

Rill erosion 
X: 0807923 

Y : 9450115 

Aren (Arenga pinnata) and 

Lobe-lobe (Flacourtia Sp.) 
20 15.4 0.56 0.15 Southwest Sandy loam 

Gully erosion 
X: 0807907 

Y: 9450143 

Aren (Arenga pinnata) and 

Lobe-lobe (Flacourtia Sp.) 
0 1.2 0.45 0.32 Southwest Sandy loam 

Rill erosion 
X: 0807917 

Y: 9450154 

Aren (Arenga pinnata) and 

Lobe-lobe (Flacourtia Sp.) 
39 22 0.7 0.1 Southwest Sandy loam 

Gully erosion 
X: 0807928 

Y: 9450141 

Aren (Arenga pinnata) and 

Lobe-lobe (Flacourtia Sp.) 
27 0.72 0.38 0.2 Southwest Sandy loam 

Rill erosion 
X: 0807916 

Y: 9450152 

Aren (Arenga pinnata) and 

Lobe-lobe (Flacourtia Sp.) 
27 13.6 0.61 0.6 Southwest Sandy loam 

 
The land cover of the plot consists of Aren (Arenga 

pinnata) and Lobe-lobe (Flacourtia Sp) trees, providing 

natural protection against erosion. This vegetation 

reduces the intensity of surface flow by slowing down 

water velocity and increasing infiltration. However, the 

erosion risk remains high in areas with less dense 

vegetation cover, underscoring the importance of 

maintaining vegetation cover density for soil 

conservation. In line with Riley et al. (2023) and Nuraeni 

et al. (2020), Arengan pinata and Flacourtia Sp. grew in 

the Bengo-Bengo University, Hasanuddin University 

Forest. The land cover in this plot is high density, as seen 

from the dense vegetation and diverse species, indicating 

that this plot is in a natural forest (Maharani & Febrina, 

2024; Vijay et al., 2024). 

Infiltration measurements were conducted three times 

in different areas, namely in flat, medium, and steep areas 

(Table 2). Wahyuni et al. (2017) suggested that the slope 

affects the infiltration rate. The infiltration rate is faster 

on flat slopes than on moderate and steep slopes. On flat 

slopes, the infiltration rate is 13.2 cm/hour. On moderate 

slopes, the infiltration rate is 4.8 cm/hour, while on steep 

slopes, the infiltration rate is 3.6 cm/hour. This aligns 

with what Fadhilah & Setiawan (2024) reported, that the 

infiltration rate on flat slopes is faster than on slopes. 

 

Table 2. Infiltration rate on flat, moderate, and steep slopes 

Minute- 

Flat Slope Moderate Slope Steep Slope 

Water Height 

(cm) 

Infiltration 

(cm) 

Water Height 

(cm) 

Infiltration 

(cm) 

Water Height 

(cm) 

Infiltration 

(cm) 

1 9.2 0.8 9.7 0.3 9.4 0.6 

2 9 0.2 9.6 0.1 9.2 0.2 
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3 8.8 0.2 9.6 0 9.2 0 

4 8.6 0.2 9.5 0.1 9.2 0 

5 8.5 0.1 9.5 0 9.2 0 

6 8.4 0.1 9.5 0 9.2 0 

7 8.2 0.2 9.5 0 9.2 0 

8 8.1 0.1 9.5 0 9.2 0 

9 7.9 0.2 9.5 0 9.2 0 

10 7.7 0.1 9.5 0 9.2 0 

 
The slope affects the infiltration rate. The infiltration 

rate is faster on flat slopes than on gentle slopes and steep 

slopes. On flat slopes, the infiltration rate is 13.2 

cm/hour. On moderate slopes, the infiltration rate is 4.8 

cm/hour, while on steep slopes, the infiltration rate is 3.6 

cm/hour. 

The infiltration rate measurements taken in the plot on 

the flat land slope can be seen in Figure 2. On flat land 

slopes infiltration occurs every minute with an average 

infiltration of 0.22 cm. Although infiltration occurs every 

minute, within 10 minutes, the water in the pipe only 

decreases by 2.2 cm; this can also indicate that the state 

of the soil at that time also began to touch the saturation 

point, so the absorption that occurred was small within 10 

minutes. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Graph of Infiltration Rate Measurement on Flat 

Slope 

Based on the results of measurements taken, it can be 

seen that infiltration on land slopes classified as flat has 

the greatest infiltration rate of 0.22 cm/min, and the 

smallest is the infiltration rate on land slopes classified as 

steep at 0.05 cm/min. 

The infiltration rate measurements taken in the plots on 

medium slopes can be seen in Figure 3. 

 

Figure 3. Graph of Infiltration Rate Measurement at 

Medium Slope 

On moderate slopes, infiltration only occurs in minutes 

1, 2 and 3. The infiltration that occurs is very small. This 

is almost the same as the measurements taken on steep 

slopes. So it can also be said that the soil at this slope has 

also reached its saturation point so that it can no longer 

absorb the water on its surface. The infiltration rate 

measurements taken in the plots on steep slopes can be 

seen in the figure 4: 

 
Figure 4. Graph of Infiltration Rate Measurement on 

Steep Slope 

On steep slopes, infiltration only occurs in the first 

minute at 0.6 cm/minute, and in the next minute until the 

tenth minute, no infiltration occurs. This can occur when 

the soil has reached the water saturation point, which is 

the condition of the soil that can no longer absorb the 

existing water, so that the water on the surface of the soil 

becomes stagnant. 

After the first minute, the infiltration rate decreased 

dramatically for all slope conditions. This decrease 

indicates that the soil became increasingly saturated with 

water over time. The infiltration rate pattern from the 

second to the tenth minute was relatively stable, with 

minor fluctuations around a low value (below 0.2 

cm/minute). This indicates that the soil's ability to absorb 

water decreased significantly after the initial infiltration 

phase. 

The low infiltration rate on steep slopes compared to 

flat slopes and moderate slopes is because gravity causes 

water to flow vertically into the soil through the soil 

profile (Qur’ani et al., 2022). The slope also affects soil 

aggregates, with the formation of aggregates indicating 

soil looseness. The more aggregates formed, the looser 

the soil and the easier it is to pass water. The percentage 
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of soil aggregates on flat slopes is higher than on 

moderate and steep slopes (Chen et al., 2024). 

Differences between slopes indicate that steep slopes 

have slightly lower infiltration rates than flat and 

moderate slopes most of the time shown on Figure 5.  

This may be due to higher water runoff rates on steep 

slopes, which reduce water's opportunity to infiltrate the 

soil (Iskandar & Salman, 2025). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Infiltration rate 

Erosion identified at the study site can remove the 

fertile topsoil rich in organic matter and nutrients. This 

loss of topsoil can adversely affect land productivity, 

especially if left without conservation measures. In 

addition, sediment accumulation in downstream areas can 

disrupt water flow and cause sedimentation of water 

bodies (Ayu et al., 2024) 

Mulch from vegetation remnants at the study site is 

recommended to reduce erosion risk. Mulch can absorb 

the energy of raindrops and reduce the speed of surface 

flow, thus helping to protect the soil from erosion (Sidik 

et al., 2025). In addition, management of vegetation cover 

through reforestation with local plant species such as 

Aren and Lobe-lobe can also strengthen conservation 

efforts (Kore et al., 2024). 

Field measurements are a crucial step in soil erosion 

and infiltration research. Although simulation models can 

explain potential damage or water flow, the results can be 

far from real conditions without accurate field calibration. 

Local calibration is an important process to ensure that 

the model reflects the actual environmental conditions, 

such as soil type, vegetation, and topographic variations 

in the research location. This process involves collecting 

direct data through detailed field observations and 

measurements, which are then used to adjust the 

parameters in the simulation model, so that the results are 

more representative and valid (Nofitasari, Muhammad 

Ruslan, 2020). Without adequate field calibration, models 

developed based on global or regional data can produce 

inaccurate predictions. For example, in erosion and 

infiltration research, models that have not been properly 

calibrated may not be able to capture the differences in 

soil characteristics found in each topography. Soil with 

high moisture content or rougher surfaces will have 

different infiltration rates than drier or smoother soils. 

Therefore, it is important to conduct field measurements 

that can accurately reflect local conditions 

(Lumbantoruan et al., 2021). 

In addition, local calibration also allows for 

consideration of specific factors that cannot always be 

included in global models, such as changes in land cover 

or microclimate influences that may not be detected at 

larger scales. For example, the vegetation cover in the 

Bengo-Bengo Educational Forest research area can 

significantly affect erosion and infiltration rates. In this 

case, model calibration using field data allows 

researchers to understand how these factors affect surface 

water flow and the soil’s capacity to absorb water 

(Pasaribu et al., 2018). 

The field calibration process can also help identify 

additional factors that may affect erosion and infiltration, 

such as changes in land use or human activities that may 

not be captured in the broader model. Therefore, to obtain 

more valid results, researchers need to conduct direct 

measurements in the field and compare the results with 

the predictions generated by the model (Saputra et al., 

2024). 

By conducting careful field calibration, this study 

produces more accurate data and provides a strong basis 

for developing more effective soil conservation strategies. 

Therefore, field measurements and local calibration are 

critical components in ensuring the reliability of research 

results and their application in natural resource 

management policies, especially in facing the challenges 

of climate change and increasing land degradation 

(Nofitasari, Muhammad Ruslan, 2020). 

The importance of these field measurements is also 

reflected in the relevance of research results to policies 

that will be implemented in the future. With more 

accurate data, the recommended conservation strategies 

can be more appropriate to local conditions and provide 

greater benefits for ecosystem sustainability (Apriani et 

al., 2021). 

Soil erosion and infiltration are critical processes 

affecting soil quality and water availability in the Bengo-

Bengo Educational Forest. Soil erosion, which occurs due 

to rainwater runoff, can remove the topsoil layer rich in 

nutrients, reducing soil fertility and the soil’s ability to 

support vegetation growth. Meanwhile, infiltration is the 

process of water seeping into the soil, which affects 

groundwater storage and water availability for plants. If 

infiltration is disrupted, rainwater will not seep properly, 

which can lead to increased groundwater levels and flood 

risk (Zahura et al., 2024). 

Erosion and infiltration process occurring in the 

Bengo-Bengo Educational Forest are also influenced by 

external factors, such as climate change, which causes 

more extreme rainfall and unpredictable weather patterns. 

Climate change can increase rainfall intensity, worsen 

soil erosion, and reduce the soil’s ability to absorb water. 

Therefore, this study emphasizes the need for continuous 

monitoring of both processes as a mitigation measure 

against the impacts of climate change (Goeller et al., 

2019). 

This study also underlines the importance of 

strengthening soil and water conservation efforts in this 

forest area. One of the proposed measures is the 

promotion of sustainable land use practices. These 
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practices include reforestation with native tree species 

that have strong roots and can help improve soil structure 

and minimize the impact of erosion. In addition, 

reforestation can increase biodiversity, which is essential 

for a healthy ecosystem (Teku & Derbib, 2024). 

Besides reforestation, the use of vegetation mulch is 

also recommended as a method to reduce soil erosion. 

Vegetation mulch, which consists of organic materials 

such as dry leaves and grass, protects the soil surface 

from erosion caused by heavy rain. Additionally, mulch 

improves water infiltration by helping to maintain soil 

moisture and reduce evaporation. Using vegetation mulch 

is one of the natural solutions that can reduce the adverse 

effects of erosion and improve overall soil quality 

(Zahura et al., 2024). 

This study aims to provide deeper insights into soil 

dynamics in the Bengo-Bengo Educational Forest by 

collecting and analyzing data obtained from erosion and 

infiltration monitoring. This data is crucial for developing 

more effective and sustainable conservation strategies. 

This monitoring will also enable the identification of 

patterns of change in soil and water and provide a clearer 

picture of possible mitigation measures. 

Through research based on accurate data and a deep 

understanding of erosion and infiltration processes, more 

adaptive conservation strategies can be developed in 

response to climate change. This is essential to ensure the 

sustainability of the Bengo-Bengo Educational Forest 

ecosystem, which serves as a place for learning and 

research and is an important area for nature conservation 

and biodiversity. Maintaining ecological balance in this 

area ensures that future generations will preserve and use 

natural resources wisely. 

IV. CONCLUSION 

 This study identified the erosion forms and measured 

the soil infiltration rate on various topographies, with the 

results showing two main types of erosion, rill erosion 

and furrow erosion, where furrow erosion is more 

profound and more progressive. Rill erosion has an 

average length of 38.12 meters, a width of 0.55 meters, 

and a depth of 0.15 meters. In comparison, furrow 

erosion was found to be at a length of 14.80 meters, a 

width of 0.53 meters, and a depth of 0.46 meters, 

indicating that furrow erosion is more intensive. The 

highest infiltration rate was found on flat topography 

(13.2 cm/hour), followed by moderate topography (4.8 

cm/hour) and steep topography (3.6 cm/hour), indicating 

that slope gradient affects the ability of the soil to absorb 

water. This study also emphasizes the importance of 

natural vegetation cover, such as Arenga pinnata and 

Flacourtia sp., in reducing erosion risk and increasing soil 

infiltration capacity. These findings provide a strong 

scientific basis for designing more effective soil and 

water conservation strategies, support sustainable land 

management policies, and can be used as a reference for 

designing more adaptive land use policies to climate 

change and mitigating erosion impacts in the future, 

empowering land managers and policymakers to 

implement effective strategies. 
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