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Abstract : Landscape ecology principles play an important role in sustainable natural resource management, 

especially in the context of forest area management. This approach focuses on understanding the spatial 

relationships between ecosystem elements and the importance of ecological connectivity to maintain ecological 

functions and biodiversity. Literature studies have shown that the application of landscape ecology can help 

design more effective forest management, taking into account factors such as habitat fragmentation, climate 

change, and pressures from human activities. Several studies have identified the importance of landscape 

mapping and ecosystem modeling to manage conservation areas with a science-based approach. The 

implementation of these principles also includes ecosystem restoration, water management, and reduction of 

damage from deforestation, which can increase environmental carrying capacity. However, major challenges 

remain, especially related to policies, community participation, and awareness of the importance of landscape 

ecology-based management. 

 

Keywords : Ecosystem Sustainability; Ecosystem Restoration; Forest Areas; Landscape Ecology; Natural Resource 

Management  

 

 

1. Introduction 
The biggest in efforts to maintain ecosystem balance and support human welfare. Especially in 

developing countries like Indonesia, the sustainability of natural resources is often threatened 

by excessive exploitation practices, land conversion, and a lack of understanding of the 

relationship between ecosystems and development. In this context, the application of 

landscape ecology principles offers an integrative solution based on a holistic understanding 

of the interactions between natural and human components in a large area. Landscape 

ecology, as a branch of science that studies ecosystem patterns, processes, and dynamics on a 

larger spatial scale, provides an important framework for designing and implementing more 

effective and sustainable management strategies, especially in forest areas.1 

In Indonesia, forest areas play an important role in maintaining the sustainability of ecosystems 

and providing various environmental services, such as clean water supply, carbon 

sequestration, and habitat for biodiversity. However, ongoing deforestation and forest 

degradation, both due to illegal activities such as illegal logging and land conversion for 

plantations, have threatened these vital functions. This decline in environmental quality also 

has a direct impact on the lives of surrounding communities, most of whom depend on natural 

resources for their livelihoods. Therefore, the integration of landscape ecology principles in 

 
1 Rika and Nuryani Suwarno, “Strategi Ketahanan Pangan Dari Basis Lokal: Integrasi Prinsip Permakultur 

Dalam,” Indonesian Journal of Applied Science and Technology 5, no. 2 (2024): 52–66. 
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forest area management is very important to mitigate these negative impacts and ensure the 

sustainability of ecosystems and community welfare.2 

The principles of landscape ecology, which focus on ecological connectivity, habitat 

fragmentation, and land-use patterns, offer a more holistic approach to designing forest area 

management. Ecological connectivity, which includes the importance of connecting habitat 

fragments through ecological corridors, can strengthen ecosystem resilience to climate change 

and provide migration routes for endangered species. Meanwhile, understanding the structure 

and dynamics of the landscape allows for better planning of land use zones, from conservation 

zones to production zones, with the aim of maintaining a balance between ecological and 

economic interests.3 

Landscape ecology-based natural resource management is also very relevant in facing 

increasingly real climate change. Indonesia, as a country with very high biodiversity, must 

utilize this approach to reduce the negative impacts of climate change, such as increasing 

temperatures and changes in rainfall patterns that can affect agricultural productivity and 

water availability. Recent studies have shown that the integration of landscape ecology 

principles in spatial planning and forest area management can increase ecosystem resilience 

to climate change, as well as strengthen the adaptive capacity of communities that depend on 

natural resources.4 

However, the application of landscape ecology in forestry natural resource management in 

Indonesia faces various challenges. One of them is the problem of land fragmentation caused 

by plantation activities and settlements that are rapidly developing around forest areas. This 

worsens the condition of the ecosystem and complicates management based on the principle 

of ecological connectivity. In addition, the lack of awareness and active participation from the 

community and the conflict of interests between conservation and economic development 

often hinder the implementation of policies based on landscape ecology.5 Therefore, it is 

important to take a more inclusive approach and be based on the principle of collaboration 

between the government, the private sector, and local communities. 

Case studies in various regions of Indonesia show that the application of landscape ecology 

principles can have a positive impact on forest area management. For example, in Gunung 

Leuser National Park, ecosystem restoration efforts based on ecological connectivity have 

succeeded in increasing the population of endemic species and improving water quality in the 

 
2 Muhammad Yul Fikry and Muhammad Sarjan, “Peran Agroforestri Dalam Mendukung Pengelolaan 

Sumberdaya Alam Berkelanjutan,” LAMBDA : Jurnal Ilmiah Pendidikan MIPA Dan Aplikasinya 4, no. 1 (2024): 16–
22, https://doi.org/10.58218/lambda.v4i1.846. 

3 Nadia Hani Pratiwi, Yosafat Winarto, and Bambang Triratma, “Prinsip Arsitektur Berkelanjutan,” 
SENTHONG: Jurnal Ilmiah Mahasiswa Arsitektur 6, no. 1 (2024): 219–30, 
https://jurnal.ft.uns.ac.id/index.php/senthong/index PRINSIP. 

4 Isal Wardhana, “Ruang Kawasan Industri Oleochemical Maloy Kutai Timur ; ( Sebuah Telaah Kritis ),” 
Jurnal Renaissance 5, no. 01 (2020): 599–609. 

5 Muhammad Syainal Nur, Muhammad Zid, and Cahyadi Setiawan, “Pengelolaan Lahan Dan Ruang 
Hutan Dengan Perspektif Kearifan Lokal Komunitas Ammatoa Kajang Sebagai Usaha Konservatif,” Jurnal 
Pengelolaan Lingkungan Berkelanjutan (Journal of Environmental Sustainability Management) 6, no. 2 (2022): 
90–105, https://doi.org/10.36813/jplb.6.2.90-105. 
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area. In addition, landscape-based management in several forest areas in Bali and Kalimantan 

also shows that the integration of conservation and sustainable land use can improve 

community welfare, while maintaining vital ecological functions.6 

However, landscape ecology-based management in Indonesia requires not only a technical 

approach, but also supportive policies and greater awareness among the community. The 

government needs to strengthen policies that support ecological sustainability, such as the 

implementation of conservation areas, community-based forest management, and increasing 

the capacity of local communities to preserve nature. In addition, education and training based 

on landscape ecology principles must be encouraged so that the community understands the 

importance of maintaining ecological connectivity and how it directly impacts their lives.7 

In a global context, sustainable natural resource management in Indonesia also needs to be 

adjusted to the commitment to sustainable development goals (SDGs). Forest area 

management based on landscape ecology not only contributes to the conservation of 

biodiversity, but also to poverty reduction, food security, and the achievement of other social 

goals. Thus, landscape ecology is not only a technical approach, but also a framework for 

achieving more inclusive and sustainable development.8 

In conclusion, the implementation of landscape ecology principles in natural resource 

management, especially in forest areas in Indonesia, offers great potential to support 

environmental sustainability and community welfare. However, to achieve optimal results, a 

comprehensive, collaborative approach based on in-depth scientific research is needed. 

Strengthening policies, community participation, and the application of appropriate 

technology are key factors in the success of landscape ecology-based forest area management 

in Indonesia.9 

2. Research Method 
The research method used in this article is a literature study approach, which aims to analyze 

and summarize relevant literature on the application of landscape ecology principles in natural 

resource management, especially in forest areas in Indonesia. This research does not involve 

direct field data collection, but rather relies on literature reviews from various scientific 

sources, journals, books, research reports, and existing policy documents. In this approach, the 

data used comes from previous research results, both those focused on landscape ecology 

theory, the implementation of these principles in forest area management, and case studies 

from various regions in Indonesia and other countries that apply similar concepts. 

 
6 Novita Siti Rahayu and Bainah Sari Dewi, “Pengembangan Potensi Wisata Alam Tnbbs (Study Kasus 

Resort Balik Bukit) Development of Natural Tourism Potential Tnbbs (Resort Balik Bukit Case Study),” JOPFE 
Journal 2, no. 1 (2022): 1–15. 

7 Atiti Setyaning Utami, Erline Fitridiah Pitaloka, and Wedo Aru Yudhantoro, “Policy Approach: Kelola 
Sumber Daya Alam Bali Sebagai Langkah Efektif Di Masyarakat,” Green Governance: Exploring Politics, Social 
Justice, and the Environment 1, no. 1 (2024): 1–13, https://doi.org/10.61511/gg.v1i1.2024.532. 

8 Gindo Leontinus, “Program Dalam Pelaksanaan Tujuan Pembangunan Berkelanjutan ( Sdgs) Dalam Hal 
Masalah Perubahan Iklim Di Indonesia,” Jurnal Samudra Geografi 5, no. 1 (2022): 43–52, 
https://doi.org/10.33059/jsg.v5i1.4652. 

9 Leontinus. 
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The research process began with the collection of relevant literature related to landscape 

ecology, natural resource management, and ecosystem sustainability, which was then 

analyzed to identify patterns, findings, and gaps in the application of landscape ecology 

principles in Indonesia. The literature analyzed included scientific journals, academic articles, 

policy reports, and textbooks that provided in-depth insights into the concept and application 

of landscape ecology in the context of forestry natural resource management. In addition, 

various case studies that have been conducted in Indonesia, such as in Gunung Leuser National 

Park, Kalimantan, and Bali, were also used as references to evaluate the effectiveness of the 

application of this principle in forestry area management. 

After the literature was collected, analysis was conducted by categorizing and filtering the 

information based on its relevance to the research topic. Findings from various literature 

sources were then discussed and compared to provide a clearer picture of the challenges and 

opportunities in implementing landscape ecology in Indonesia. This approach also allows the 

author to explore various perspectives from experts and previous researchers related to 

landscape ecology-based natural resource management, as well as providing a deeper 

understanding of how these principles can be integrated with forest area management policies 

and practices in Indonesia. 

This literature study method allows the research to identify trends, problems, and solutions 

that have been proposed in the existing literature, thus providing a strong basis for formulating 

recommendations based on scientific evidence in sustainable forestry area management. 

Analysis of previous studies also provides important insights into the application of landscape 

ecology in different geographical and social conditions, which in turn can provide new 

perspectives in better managing natural resources in Indonesia. 

3. Discussion 
The implementation of landscape ecology principles in sustainable natural resource 

management, especially in forest areas in Indonesia, is an approach that integrates various 

ecological factors in designing natural resource management. This principle focuses on the 

understanding that ecosystems and ecological processes are not isolated, but are 

interconnected in a wider space. Therefore, natural resource management at the landscape 

level must consider the interactions between natural, social, and economic elements in an 

area. Thus, landscape ecology principles have the potential to increase ecosystem resilience 

and strengthen the sustainability of natural resources, which is very important in a country like 

Indonesia that is rich in biodiversity but also faces many challenges in terms of deforestation 

and land degradation.10 

The application of landscape ecology in Indonesian forest areas presents complex challenges. 

Forest areas in Indonesia not only have important ecological functions, such as providing 

habitat for endemic species and carbon sequestration, but also serve as a place of life for 

millions of people who depend on these natural resources for their daily needs. Therefore, in 

managing forest areas, it is important to accommodate various interests and ensure that the 

 
10 Rika and Suwarno, “Strategi Ketahanan Pangan Dari Basis Lokal: Integrasi Prinsip Permakultur 

Dalam.” 



Putri Arvina 

14 Communale Journal https://online-journal.unja.ac.id/communale 

actions taken not only conserve the environment but also improve the welfare of the 

surrounding community. Various studies have shown that the application of landscape ecology 

can help create space for collaboration between ecological and economic interests, which is 

key to ensuring sustainable natural resource management.11 

In the Indonesian context, forest areas often experience great pressure due to land conversion 

for economic needs, such as oil palm plantations, agriculture, and settlements. Habitat 

fragmentation caused by changes in land use affects ecological connectivity and threatens the 

sustainability of various species that depend on their natural habitats. Therefore, the 

application of landscape ecology principles in forest area management in Indonesia must pay 

attention to aspects of ecological connectivity that allow for the maintenance of migration 

routes for flora and fauna. Research by Adati et al. (2024) revealed that landscape-based 

management that prioritizes ecosystem mapping can improve connectivity between 

conservation areas, which in turn supports the sustainability of biodiversity in an area. 

Not only is the problem of fragmentation a concern, but also the increasingly real impact of 

climate change. Changes in rainfall patterns and extreme temperatures can worsen the 

condition of forest ecosystems and increase their vulnerability to forest fires and other natural 

disasters. One solution offered by landscape ecology is the application of ecosystem 

restoration techniques that not only focus on restoring local habitat conditions, but also 

include efforts to increase ecosystem resilience to climate change. A study conducted by 

Wardhana in Kalimantan showed that landscape-based management that includes ecosystem 

restoration can strengthen the resilience of forest areas to the impacts of climate change, as 

well as improve the quality of air and water in the surrounding area.12 

Forest area management with landscape ecology principles also involves the use of technology 

to support more informed and evidence-based management decisions. The application of 

mapping technology, such as the use of Geographic Information Systems (GIS) and landscape 

modeling, allows managers to map and analyze land use changes, habitat fragmentation, and 

climate change more accurately. The use of this technology also makes it easier to monitor and 

evaluate the effectiveness of management policies that have been implemented. For example, 

in several forest areas in Bali, the application of GIS to map and design conservation areas 

based on landscape ecology has proven effective in maintaining a balance between natural 

resource management and economic development needs.13 

However, although the application of landscape ecology principles has great potential in 

improving the sustainability of natural resource management, major challenges remain. One 

of the main challenges is the conflict of interest between conservation and economic 

development. Many forest areas in Indonesia are under pressure to be converted into 

agricultural or plantation land, which is often one of the main sources of income for local 

communities. Therefore, management policies based on landscape ecology must be able to 

 
11 Fikry and Sarjan, “Peran Agroforestri Dalam Mendukung Pengelolaan Sumberdaya Alam 

Berkelanjutan.” 
12 Wardhana, “Ruang Kawasan Industri Oleochemical Maloy Kutai Timur ; ( Sebuah Telaah Kritis ).” 
13 Nur, Zid, and Setiawan, “Pengelolaan Lahan Dan Ruang Hutan Dengan Perspektif Kearifan Lokal 

Komunitas Ammatoa Kajang Sebagai Usaha Konservatif.” 
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create a balance between conservation efforts and the economic needs of the community. A 

community-based approach that involves active community participation in the planning and 

management of forest areas can be a solution to overcome this challenge. In this regard, 

research by Utami et al that policies that support community-based natural resource 

management can increase the success of forest area management and strengthen ecosystem 

resilience.14 

In addition, it is important to consider social and cultural aspects in the application of landscape 

ecology principles. In many areas in Indonesia, local communities have very valuable traditional 

knowledge in terms of sustainable natural resource management. Local wisdom possessed by 

indigenous communities, as reflected in forest conservation practices by the Ammatoa Kajang 

community in South Sulawesi, can make an important contribution to landscape-based 

management. Local communities often have a deep understanding of local ecosystem 

conditions and ways to maintain a balance between utilization and conservation of nature. 

Therefore, the recognition and integration of local wisdom in forest area management policies 

can strengthen the application of landscape ecology principles and increase the effectiveness 

of sustainable natural resource management.15 

The application of landscape ecology in Indonesia must also be related to the commitment to 

sustainable development goals (SDGs), especially those related to climate change, biodiversity, 

and poverty alleviation. Given the importance of forest areas in supporting the achievement 

of SDGs, landscape-based management that prioritizes ecosystem sustainability and social 

welfare will contribute to efforts to achieve these goals. Leontinus stated that natural resource 

management with a landscape ecology-based approach is in line with the implementation of 

SDGs, especially in terms of biodiversity conservation, sustainable forest management, and 

increasing community resilience to climate change.16 

Overall, the application of landscape ecology principles in forestry management in Indonesia 

offers much potential to create sustainable natural resource management. Despite various 

challenges, such as conflicts of interest between conservation and development, and 

limitations in community-based management, landscape ecology-based solutions that 

integrate ecological, social, and economic aspects can provide a strong foundation for more 

effective natural resource management. Therefore, policies that support collaboration 

between the government, communities, and the private sector, as well as strengthening 

technical and social capacities, are essential to realizing sustainable forestry management in 

Indonesia.17 

 

 
14 Utami, Pitaloka, and Yudhantoro, “Policy Approach: Kelola Sumber Daya Alam Bali Sebagai Langkah 

Efektif Di Masyarakat.” 
15 Rahayu and Dewi, “Pengembangan Potensi Wisata Alam Tnbbs (Study Kasus Resort Balik Bukit) 

Development of Natural Tourism Potential Tnbbs (Resort Balik Bukit Case Study).” 
16 Leontinus, “Program Dalam Pelaksanaan Tujuan Pembangunan Berkelanjutan ( Sdgs) Dalam Hal 

Masalah Perubahan Iklim Di Indonesia.” 
17 Rika and Suwarno, “Strategi Ketahanan Pangan Dari Basis Lokal: Integrasi Prinsip Permakultur 

Dalam.” 
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4. Conclusion 
The implementation of landscape ecology principles in sustainable natural resource 

management in Indonesian forest areas offers a holistic and integrative approach, combining 

ecological, social, and economic factors. This approach emphasizes the importance of 

understanding that ecosystems and the ecological processes within them are interconnected 

in a wider space. Thus, natural resource management not only prioritizes environmental 

conservation aspects, but also pays attention to community welfare and sustainable economic 

development. 

One of the main successes of landscape ecology is its ability to create ecological connectivity 

between fragmented areas. In the context of forest areas, this means maintaining and 

strengthening migration routes and habitats for flora and fauna that depend on the existence 

of natural ecosystems. This ecological connectivity is very important in efforts to conserve 

biodiversity and manage forests sustainably, considering the major challenges faced by 

Indonesia, such as deforestation and land degradation. 

The application of landscape ecology principles also provides a basis for designing 

management policies that are more responsive to climate change. In the face of increasingly 

real climate change phenomena, such as increasing temperatures and extreme weather, 

landscape ecology offers solutions by increasing ecosystem resilience through restoration and 

adaptation. In addition, this principle encourages forest area management that not only 

addresses existing damage but also anticipates potential future threats. 

However, although the principles of landscape ecology show great potential for creating 

sustainable management, major challenges remain in its implementation. One of the biggest 

challenges is the conflict of interest between conservation-based management and the needs 

of economic development. Many forest areas are threatened by conversion for plantations, 

agriculture, or infrastructure development. Therefore, an inclusive and consensus-based 

approach is needed to achieve a balance between conservation and development. 

The importance of active participation from local communities cannot be ignored in the 

application of landscape ecology principles. Indigenous and local communities often have 

invaluable traditional knowledge in nature management, which can make significant 

contributions to natural resource conservation efforts. By empowering communities and 

involving them in every stage of forest area management, sustainable natural resource 

management can be achieved more effectively. 

In addition, technology plays an important role in supporting the implementation of landscape 

ecology principles. The use of mapping technologies such as Geographic Information Systems 

(GIS) allows managers to monitor changes in land use and ecosystem conditions more 

accurately. This technology also facilitates the planning and evaluation of forest area 

management policies, and helps identify areas that require further restoration or protection 

interventions. 

Policies that support the implementation of landscape ecology must also consider the socio-

economic dimension. Sustainable natural resource management must be able to provide direct 

benefits to local communities, such as creating jobs, increasing income, and supporting food 

security. Thus, the principles of landscape ecology must be seen as a solution that can provide 

dual benefits, both for the environment and society. 
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Overall, forest area management with landscape ecology principles is a very potential approach 

to achieve sustainable natural resource management. Although there are various challenges 

in its implementation, such as conflicts of interest, resource limitations, and socio-economic 

complexities, this approach provides an opportunity to create more holistic, integrative, and 

sustainability-oriented forest management. For this, strong policies, active participation from 

all stakeholders, and collaboration between the government, communities, and the private 

sector are needed to realize better forest area management in Indonesia. 
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