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Abstract 

Submitted: 02/07/2026 Floods are among the most common 

hydrometeorological disasters in Indonesia and have 

significant impacts on the social and economic well-

being of communities. Cangkuang Kulon Village, 

Bandung Regency, is one of the areas vulnerable to 

flooding, highlighting the need to strengthen 

community capacity in disaster mitigation. This 

community service program aimed to enhance 

public understanding of community-based flood 

monitoring and mitigation through the 

implementation of biopore systems and the 

provision of supporting facilities. The activity 

involved village officials and local community 

members. The implementation methods included 

educational sessions, interactive discussions, and the 

handover of biopore construction equipment. The 

results indicated an improvement in community 

understanding of environmental monitoring, the 

application of biopore systems as a flood mitigation 

measure, and the importance of community 

participation in building sustainable disaster 

preparedness. 
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INTRODUCTION 

Floods are among the most frequent hydrometeorological disasters in Indonesia and 

have significant impacts on community life. High rainfall intensity, land-use changes, the 

reduction of water infiltration areas, and inadequate drainage systems are some of the 

factors contributing to the increasing flood risk in many regions (Zhang et al., 2026). The 

impacts of flooding extend beyond economic losses to include disruptions to social 

activities, public health, and infrastructure, ultimately affecting the sustainability of daily 

community life (Merz et al., 2021; Nooni et al., 2026; Sauer et al., 2024). 

https://creativecommons.org/licenses/by/4.0
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In the context of disaster risk reduction, mitigation efforts cannot rely solely on 

government intervention but require the active involvement of communities as the 

frontline actors when disasters occur (Fekete et al., 2021; Pasamonte, 2025). 

Communities are the first to experience the impacts of flooding and play a crucial role in 

implementing local disaster management measures. Therefore, strengthening community 

capacity is an essential aspect of enhancing regional resilience to disaster threats (Evans 

et al., 2026; Imperiale & Vanclay, 2021). 

Community-based mitigation has emerged as an effective strategy because it 

utilizes local knowledge and community experiences in dealing with flood events within 

their environment (Moktan et al., 2026; Šakić Trogrlić et al., 2021). Through active 

participation, community members act not only as recipients of information but also as 

key actors in environmental monitoring, information dissemination, risk identification, 

and the implementation of sustainable mitigation measures. This approach is expected to 

foster collective awareness and strengthen social cooperation in responding to potential 

disasters. 

One simple and sustainable flood mitigation measure that can be implemented by 

communities is the application of biopore systems. Biopore infiltration holes function by 

increasing the soil's capacity to absorb rainwater, thereby reducing waterlogging and 

surface runoff that may lead to flooding (Fathurrahman et al., 2026). In addition to 

improving soil infiltration, biopores can also be used for managing household organic 

waste by converting it into compost, providing broader environmental benefits (Ruslinda 

et al., 2021). The successful implementation of biopore systems largely depends on active 

community participation in their construction, maintenance, and sustainable utilization. 

Cangkuang Kulon Village, Bandung Regency, is one of the areas vulnerable to 

flooding, particularly during the rainy season with high precipitation intensity. The 

geographical and environmental conditions of the area require communities to possess 

adequate preparedness to minimize the impacts of flood events. Therefore, enhancing 

community capacity in environmental monitoring, flood mitigation measures, and the 

implementation of biopore systems has become an important requirement for supporting 

disaster risk reduction efforts at the village level. 

Based on these conditions, this community service program was conducted through 

educational activities on community-based flood monitoring and mitigation, emphasizing 

the implementation of biopore systems as one of the strategies for reducing flood risks. 

The program also included the distribution of equipment required for biopore 

construction to support community implementation efforts. Through these activities, it is 

expected that community knowledge, awareness, and participation in environmental 

management will increase, thereby fostering a more effective, adaptive, and sustainable 

disaster mitigation system for addressing flood risks in Cangkuang Kulon Village. 

 

COMMUNITY SERVICE METHODS 

The implementation method employed a participatory and educational approach, 

positioning the community as the primary subject in the learning process and in 

strengthening disaster mitigation capacity. This approach enabled participants not only to 

receive theoretical knowledge but also to share their experiences and local knowledge 

regarding previous flood events in their area. The program was carried out in several 

stages. The first stage involved coordination with the village government to identify 

community needs and determine educational materials appropriate to local environmental 

conditions. The second stage consisted of educational sessions on community-based flood 

monitoring, covering the identification of flood indicators, environmental monitoring, 

and collective information reporting mechanisms. The following stage focused on flood 

disaster mitigation education, including preparedness measures before flooding, actions 

to be taken during flood events, and post-disaster recovery efforts. The activity continued 

with interactive discussions to encourage participants to identify problems and propose 
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mitigation solutions that were relevant to local conditions. As part of ensuring program 

sustainability, the activity also included the handover of equipment needed for 

constructing biopores to support flood mitigation efforts. The equipment is expected to 

help the community enhance disaster preparedness and strengthen their capacity for 

independent disaster management. 

 

RESULTS AND DISCUSSION 

Community-Based Flood Mitigation Education through Biopore Systems 

One of the main outcomes of this community service program was the increased 

public understanding of the importance of community-based flood mitigation. Through 

educational activities, participants were introduced to several indicators that can be used 

to monitor potential flooding, such as rising water levels, rainfall intensity, and drainage 

conditions. In addition, the community gained a better understanding of the importance 

of communication and coordination among residents in disseminating information related 

to potential disasters so that preventive measures can be implemented more quickly and 

effectively.  

The program also emphasized the importance of implementing biopore systems as 

an environmentally friendly flood mitigation alternative that can be carried out 

independently by the community. Participants were introduced to the function of biopore 

infiltration holes in enhancing the soil's capacity to absorb rainwater, thereby reducing 

waterlogging and surface runoff. Furthermore, the community learned about the 

additional benefits of biopores in managing household organic waste, which can be 

processed into compost, contributing positively to environmental cleanliness and quality. 

 
Figure 1. Educational Session on Flood Mitigation 
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As shown in Figure 1, the educational sessions were delivered interactively to 

enable participants to relate the mitigation concepts to the conditions and experiences 

within their local environment. The discussions revealed that community members 

possessed substantial local knowledge regarding flood-prone areas and environmental 

indicators that often signal the onset of flooding. This local knowledge serves as an 

important foundation for developing a more effective community-based mitigation 

system that is aligned with local conditions.  

Through this activity, participants gained an understanding that disaster mitigation 

should not only be carried out during flood events but also requires continuous planning, 

environmental management, and community collaboration. Community members were 

encouraged to strengthen coordination among residents, actively monitor environmental 

conditions, and participate in the construction and maintenance of biopores as a 

preventive measure to reduce flood risks.  

Participant involvement throughout the program indicated an increased awareness 

of the importance of community roles in reducing disaster risks through collective 

preventive actions. The participation of village officials further strengthened coordination 

between the community and the local government, supporting the integration of biopore 

systems as part of a sustainable flood mitigation strategy in Cangkuang Kulon Village. 

Overall, the participatory approach adopted in this program not only enhanced 

community understanding of disaster management but also strengthened community 

preparedness and resilience in facing potential flood hazards in the future. 

Strengthening Disaster Preparedness through Biopore Facilities and Community 

Participation 

This community service program focused not only on providing education on flood 

monitoring and mitigation but also on distributing equipment required for constructing 

biopores within the community. The provision of these facilities represents a tangible 

contribution from higher education institutions in supporting local communities to 

strengthen environmentally based disaster mitigation capacity. The availability of such 

equipment is expected to facilitate the independent and sustainable implementation of 

biopore systems as an effort to enhance soil infiltration capacity and reduce the potential 

for waterlogging during the rainy season. In addition to providing direct benefits, this 

initiative also strengthened the synergy among universities, village authorities, and 

community members in fostering a participatory culture of disaster preparedness, thereby 

enabling flood risk reduction efforts to be carried out more effectively and sustainably.  

The availability of supporting equipment is expected to help the community 

implement biopore systems more easily as a means of increasing soil absorption capacity 

and reducing the potential for flooding during periods of heavy rainfall. Beyond its 

immediate benefits, the provision of these facilities also reflects the collaboration among 

universities, village officials, and local communities in building long-term resilience 

against flood hazards. The community responded positively to the assistance provided 

and expressed hope for future programs that could further support the implementation of 

biopore systems in Cangkuang Kulon Village.  

The success of this community service activity was also closely related to the active 

involvement of community members and village officials throughout the implementation 

process, as shown in Figure 2. All participants attended the program enthusiastically and 

actively engaged in discussions, sharing their experiences of previous flood events in their 

neighborhood. The participatory approach adopted in this activity facilitated knowledge 

exchange between the community service team and local residents, allowing participants' 

local experiences to be utilized in identifying problems and developing mitigation 

strategies that are appropriate to local conditions. 
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Figure 2. Community Participation in Cangkuang Kulon Village 

 

Overall, this program demonstrates that community participation is a crucial factor 

in enhancing the effectiveness of disaster mitigation efforts. Active community 

involvement not only improves public understanding of disaster management but also 

strengthens the sense of ownership toward collective disaster risk reduction initiatives. 

The combination of educational activities, support for biopore implementation, and 

community participation provides an important foundation for developing a more 

adaptive and sustainable flood mitigation system at the village level. 

 

CONCLUSIONS AND SUGGESTIONS 

Conclusion 

The community service program conducted in Cangkuang Kulon Village 

successfully enhanced community understanding of community-based flood monitoring 

and mitigation. Through educational activities, participants gained knowledge about the 

importance of environmental monitoring, coordination among residents, and active 

community participation in supporting local disaster risk reduction efforts.  

The implementation of biopore systems as an environmentally based mitigation 

solution also provided new insights for the community regarding efforts to improve soil 

infiltration capacity and manage household organic waste. The provision of biopore 

construction equipment, together with the active involvement of village officials and 

community members, played an important role in strengthening disaster preparedness and 

ensuring the sustainability of flood mitigation programs in Cangkuang Kulon Village. 

Suggestion 

The sustainability of the program can be supported through continuous assistance 

in the implementation and maintenance of biopore systems so that their benefits can be 

fully realized by the community. Furthermore, sustained collaboration among higher 

education institutions, village governments, and local communities is needed to develop 

participatory disaster mitigation programs and enhance regional resilience to future flood 

hazards. 
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