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Abstract. 

 

Abrasion can cause environmental damage, damage coastal infrastructure, 

and threaten the lives of communities living around the coast. One effort that 

can be made to prevent abrasion is planting mangroves along the coastal 

area. Mangrove forests are important habitats for marine organisms and act 

as coastal guards against abrasion. One area that has mangrove forests and 

is quite vulnerable to abrasion is Pulau Ketam Kuala Perlis. This activity 

aims to increase community awareness about the importance of mangroves in 

preventing abrasion, specifically in Pulau Ketam Kuala Perlis. The methods 

used include observation, interviews, and planting. The results of the 

Community Service Activity show that the community of understands and 

greatly benefits from mangrove planting efforts and abrasion prevention. 
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I. INTRODUCTION 

Global climate change has increased the intensity and frequency of coastal disasters, threatening 

coastal ecosystems and communities worldwide. Sea level rise, stronger storms, and degradation of natural 

habitats are multidimensional threats requiring effective and sustainable Nature-based Solutions (NbS) [1]. 

As an archipelagic country with the second-longest coastline in the world, Indonesia and similar regions in 

Southeast Asia, including Malaysia, are highly vulnerable to these impacts, necessitating interventions based 

on robust scientific research.Within the NbS framework, mangrove ecosystems are central as natural coastal 

defences. Scientifically, mangroves dissipate wave energy, stabilise sedimentation, and significantly reduce 

coastal erosion (abrasion) [2]. This protective function is sustainable, strengthening with vegetation growth, 

unlike static and costly hard engineering structures [2].Ecologically, mangroves are crucial for biodiversity 

and as carbon sinks. They serve as nursery grounds for marine biota and are highly efficient blue carbon 

sinks, storing 3-5 times more carbon per area than tropical terrestrial forests [3]. Their degradation releases 

stored carbon, exacerbating climate change [3].Socio-economically, mangroves underpin the well-being of 

coastal communities by supporting fisheries, providing resources, and offering ecotourism potential. Studies 

show that villages with healthy mangroves have significantly higher fisheries income [4].However, field data 

from the Kuala Perlis coast, particularly around the Pulau Ketam Forest Reserve, indicates increasing 

pressure from historical land conversion, pollution, and anthropogenic activities, reducing mangrove extent 

and density. Satellite imagery analysis reveals a coastal retreat of 2-5 meters per year in some areas, 

signalling severe abrasion [5].  
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This threatens the Pulau Ketam Forest Reserve's role as a conservation and natural protection 

area.Successful restoration depends on appropriate species and site selection, guided by ecophysiological 

studies. For instance, pioneer species like Avicennia sp. and Sonneratia sp. tolerate high-energy front zones, 

while Rhizophora sp. thrives in calmer mid-zones [6]. Previous local research should inform planting to 

ensure science-based restoration, not symbolic action [6, 7].Long-term sustainability requires community 

adoption and maintenance. Participatory approaches integrating local wisdom with scientific data enhance 

success rates and local ownership. Communities understanding the tangible benefits of mangroves become 

their best guardians [7]. Therefore, planting must be coupled with mentoring, education, and strong local 

institutions .Mangroves are vital components of coastal ecosystems. Their strong root systems and dense 

foliage are highly effective in dissipating wave energy and reducing water flow [8]. Interviews in Village 

revealed previous failed abrasion mitigation efforts, such as wave-breaking embankments and planting 

unsuitable mangrove seedlings, highlighting the need for correct species selection and community 

involvement.A gap exists between knowledge of mangrove importance and effective, participatory local 

restoration. While prior research has mapped abrasion hotspots and species composition in Pulau Ketam [9], 

intensive, multi-stakeholder rehabilitation has not followed. This community service program bridges that 

gap, synergising research data, sustainability principles, and community empowerment to build holistic and 

lasting coastal resilience for Pulau Ketam Kuala Perlis. 

 

II.  METHODS  

This community service activity was conducted on April 30, 2025, located on the coast and estuary. 

The number of participants in this activity was 40 people, consisting of village officials, community leaders, 

and students participating in the Innovation Project Exhibition (IPROPEX) 2025. Materials used in this 

activity included: Mangrove seedlings, Waru seedlings, gravel, mud (as wave breaks during planting). Tools 

used: wooden stakes (wooden pegs), crowbars, machetes, mini shovels, and raffia rope. The methods used in 

this community service activity were observation, interviews, and planting. 

Observation 

At this stage, Agrotechnology students conducted observations on the coast and estuary to see 

suitable locations for planting mangrove seedlings. Site observation was carried out the day before planting. 

Observation was conducted together with village officials, several community leaders, and Science And 

Technology Students Of Labuhanbatu University students from Universitas Labuhanbatu. 

Interview 

At this stage, the Science And Technology Students Of Labuhanbatu University team conducted 

interviews with community leaders regarding the types of mangrove plants suitable for planting on the coast 

and estuary for the Innovation Project Exhibition (IPROPEX) 2025, the correct method for planting 

mangrove seedlings, and how to care for mangrove plants. 

Planting 

At this stage, the Science And Technology Students Of Labuhanbatu University team invited all 

village officials and community leaders to participate in planting mangrove seedlings. The number of 

seedlings provided by the Science And Technology Students Of Labuhanbatu University students was 40 

mangrove seedlings. The planting process started from the coastline and continued to the estuary. 

 

III.  RESULT AND DISCUSSION  

Mangrove planting on Kuala Perlis Forest District, was carried out by students and the community 

living around the beach, guided by village officials and community leaders. A total of 40 mangrove tree 

seedlings were planted. The benefits derived from this mangrove planting activity on the coast and estuary 

include: Shaping students who can practice environmental care activities, understanding the benefits and 

impacts of the coastal environment, especially when damaged or unsustainable, and increasing students' 

knowledge about the correct way to plant mangrove trees. The target of the mangrove planting activity on 

Kuala Perlis Forest, is for students to implement care for the coastal and shoreline environment so that it 

forms part of their character in daily life and is passed on to their respective living environments. This 
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community service activity involved Science And Technology Students Of Labuhanbatu University students 

from Universitas Labuhanbatu assisted by village officials and community leaders. Students are expected to 

become pioneers or seeds in maintaining and preserving the environment in their respective places of 

residence. Students are expected to influence or transmit this character within their family circles and 

communities in their places of residence. 

    
Fig 1. Mangrove planting process 

 

IV.  CONCLUSION  

The community service activity of mangrove planting in Pulau Ketam Kuala Perlis Village is very 

important as it can increase community understanding of the importance of mangroves and can also reduce 

or prevent coastal abrasion in Pulau Ketam Kuala Perlis. Mangroves play an important role in protecting the 

coast from abrasion. The strong roots of mangroves can bind soil and reduce the speed of sea waves reaching 

the shore. Mangrove planting efforts need to be supported as a sustainable strategy to maintain the future 

sustainability of the coastal environment. 
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