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the resilience of these ecosystems to climate-induced stresses. The study
investigates the role of forest management practices, including species
selection, planting techniques, and conservation methods, in promoting
sustainable forest development. The research adopts a mixed-methods
approach, combining field observations, climate modeling, and stakeholder
interviews to assess current silvicultural practices and their effectiveness in
climate adaptation. Data collected from diverse forest sites across Indonesia
were analyzed to identify patterns of forest health, growth rates, and
biodiversity preservation. Results indicate that adaptive silvicultural
techniques, such as the use of native species, agroforestry systems, and
selective logging practices, significantly enhance forest resilience.
Furthermore, these strategies contribute to improved carbon sequestration,
biodiversity conservation, and soil stability. This study concludes that climate-
adaptive silviculture is crucial for mitigating the impacts of climate change on
Indonesian tropical forests. Implementing these strategies will foster
sustainable forest management, ensuring long-term ecological balance and
ecosystem services.
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INTRODUCTION

Indonesia’s tropical forests are among the richest in biodiversity globally. These forests
provide essential ecosystem services, such as carbon sequestration, water regulation, and
habitat for wildlife (Ahmed & Glaser, 2016). However, in recent decades, these forests have
faced unprecedented challenges due to climate change. Rising temperatures, irregular rainfall
patterns, and extreme weather events have affected forest health, growth rates, and biodiversity
(Begovic¢ et al., 2020). Indonesia, being a major carbon sink due to its vast forest cover, plays a
critical role in global climate regulation. Therefore, understanding how to adapt forest
management practices to the changing climate is crucial for both local and global climate
resilience (Jinger et al., 2024). The increasing frequency of forest fires, deforestation, and
illegal logging activities exacerbates the challenges, making climate-adaptive silvicultural
strategies an essential area of focus for sustainable forest management (Boyle et al., 2016).
Furthermore, the role of silviculture in mitigating climate change is receiving greater attention
as the need for forest management that can withstand climate-induced stress becomes urgent.

The effects of climate change on Indonesia’s tropical forests are becoming increasingly
evident. Changing rainfall patterns, increasing temperatures, and extreme weather events are
putting immense pressure on these ecosystems (Budiman et al., 2020). In particular, climate-
related stressors such as droughts and floods threaten the regeneration capacity of forests, while
invasive species and pests disrupt the natural equilibrium. Despite the growing recognition of
these challenges, there is still insufficient understanding of how silvicultural practices can be
adapted to enhance the resilience of these forests (Burgess et al., 2022). The traditional
methods of forest management, which were once effective, are no longer adequate in the face
of a rapidly changing climate (Kasanen et al., 2022). Additionally, the integration of climate
adaptation strategies into forest management is a complex issue, requiring multidisciplinary
approaches and a deeper understanding of local ecological conditions (Chen et al., 2024). The
challenge remains in developing effective climate-adaptive silvicultural strategies that not only
address these problems but also align with the broader goals of sustainable development and
biodiversity conservation.

The primary objective of this research is to explore climate-adaptive silvicultural
strategies that can enhance the resilience of Indonesian tropical forests in the face of climate
change (Choudhary et al., 2024). This study aims to evaluate existing silvicultural practices and
identify modifications that can be implemented to mitigate the adverse effects of climate
change (Jamilah et al., 2025). By examining various techniques such as species selection,
mixed-species plantations, agroforestry, and forest restoration, the research will provide
evidence-based recommendations for policymakers, forest managers, and conservationists
(Condro et al., 2022). The research also aims to assess how these strategies can be integrated
into existing forest management frameworks to create a more climate-resilient approach.
Another goal is to evaluate the socio-economic and ecological impacts of adopting these
strategies, including their potential benefits for local communities and forest-dependent
industries (Contreras-Cornejo et al., 2023). Ultimately, this study seeks to contribute to a
broader understanding of how silviculture can be leveraged to support sustainable development
while also addressing the climate crisis.

Although there has been significant research on climate change impacts on tropical
forests, much of the existing literature focuses on the global implications of climate change
without offering specific solutions for local forest ecosystems like those in Indonesia (Dhyani
et al., 2021). Many studies have examined the impacts of climate change on forest ecosystems
in general, but limited attention has been given to how silvicultural strategies can be adapted
specifically to Indonesian tropical forests (Ding et al.,, 2017). Additionally, research on
adaptive silviculture practices often lacks integration with local socio-economic and cultural
contexts. This gap is particularly evident in Indonesia, where local forest management
strategies are influenced by a variety of factors such as land tenure issues, the involvement of
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indigenous communities, and regional governance structures (Edwards et al., 2021). The gap in
current research underscores the need for a more nuanced approach to climate-adaptive
silviculture, one that considers local contexts, practical implementation, and long-term
sustainability (Evans et al., 2022). The contribution of this study lies in bridging this gap by
providing a comprehensive, localized understanding of how silvicultural practices can be
adapted to improve forest resilience in Indonesia.

This study introduces a novel approach to addressing the climate resilience of Indonesian
tropical forests by focusing on climate-adaptive silvicultural strategies tailored specifically to
the region’s unique ecological, economic, and social contexts (Fan et al., 2023). While existing
research has explored the general impacts of climate change on tropical forests, few studies
have integrated adaptive silvicultural practices with local community needs and socio-
economic factors (Fischer et al., 2024). The novelty of this research lies in its interdisciplinary
approach, combining ecological modeling, field-based data collection, and stakeholder
engagement to develop actionable recommendations for forest management. This research also
fills a critical knowledge gap by offering specific, localized strategies for adapting silvicultural
practices to the challenges posed by climate change. The findings of this study are expected to
provide valuable insights not only for forest managers but also for policymakers seeking to
align environmental resilience with sustainable economic development (Gurmesa et al., 2025).
In doing so, it contributes to a growing body of knowledge on the role of adaptive silviculture
in the climate change mitigation and adaptation efforts in tropical forest ecosystems.

RESEARCH METHOD
Research Design

This research adopts a mixed-methods approach, combining both qualitative and
quantitative research designs to investigate the climate-adaptive silvicultural strategies for
Indonesian tropical forests (Kurnianto et al., 2026). The research design involves field
observations, interviews with stakeholders, and quantitative data collection from forest
management plots. The combination of qualitative and quantitative methods allows for a
comprehensive analysis of the ecological, social, and economic factors that influence the
adaptation of silvicultural practices in the context of climate change. The study also integrates
both primary and secondary data to provide a robust understanding of the current state of forest
management in Indonesia and the effectiveness of existing practices.

Research Target/Subject

The population for this study consists of tropical forests in Indonesia, with a focus on
regions particularly vulnerable to climate change impacts, such as East Kalimantan, Papua, and
Sumatra. The sample includes forest managers, local communities, conservationists, and
government representatives involved in forest management, as well as specific forest plots
selected for their relevance to the study’s objectives. A purposive sampling technique is
employed to select individuals and forest plots that have direct experience with climate
adaptation strategies and silvicultural practices. This targeted approach ensures that the sample
provides relevant data on the application and impact of adaptive strategies in the field.

Research Procedure

The data collection process involves several steps. Initially, a thorough literature review
is conducted to identify the current state of knowledge on climate-adaptive silviculture and the
challenges faced by Indonesian tropical forests. Following this, field visits are carried out to
selected forest sites, where surveys are administered, and interviews are conducted with local
stakeholders (Lugo et al., 2020). Ecological data is collected through direct observation and
measurement of forest conditions, while remote sensing data is acquired from satellite imagery.
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The gathered data is then analyzed using statistical methods to evaluate the impact of various
silvicultural strategies on forest resilience. The analysis also includes thematic coding of
qualitative data to identify common patterns and insights from interviews and surveys. This
multi-faceted methodology ensures a comprehensive approach to understanding the role of
climate adaptive silviculture in enhancing the resilience of Indonesian tropical forests.

Instruments, and Data Collection Techniques

The instruments used in this study include structured interviews, field surveys, ecological
assessments, and remote sensing data. Structured interviews are conducted with key informants
such as forest managers, policymakers, and local communities to understand their experiences,
perceptions, and knowledge of climate-adaptive silviculture. Field surveys are used to assess
the ecological status of selected forest plots, including biodiversity, growth rates, and resilience
to climate stressors (Mishra et al., 2024). Remote sensing tools are utilized to analyze forest
cover changes over time, with a focus on identifying areas most affected by climate change.
These instruments collectively provide both qualitative insights and quantitative data that
contribute to the overall analysis.

Data Analysis Technique

The data collected through interviews, surveys, and ecological assessments will be analyzed
using both qualitative and quantitative methods. Statistical analysis will be applied to the quantitative
data, such as forest condition measurements and ecological indices, to determine correlations between
silvicultural practices and forest resilience (Njurumana et al., 2025). For qualitative data, thematic
analysis will be used to identify key patterns and insights regarding the effectiveness of climate-
adaptive silvicultural strategies, drawn from stakeholder interviews and survey responses. The
integration of both types of data ensures a comprehensive understanding of the impact and challenges of
these strategies. Additionally, triangulation will be used to cross-check findings from different data
sources, enhancing the reliability and validity of the results.

RESULTS AND DISCUSSION

Data collected from the study sites indicate significant variation in forest health and
resilience across different silvicultural strategies implemented in Indonesian tropical forests.
The study surveyed five forest management areas located in East Kalimantan, Papua, and
Sumatra, each applying varying approaches to climate adaptation. The dataset includes both
ecological assessments and interviews with local stakeholders. Statistical analysis reveals that
forests managed with a focus on mixed-species planting, reduced deforestation, and soil
restoration exhibited higher biodiversity levels and greater resilience to extreme weather events
such as droughts and floods. Table 1 summarizes the ecological indicators measured across the
different forest plots, comparing growth rates, species diversity, and carbon sequestration
potential under each management strategy.

Table 1. Ecological Indicators for Climate-Adapted Forest Management Strategies

Strategy Type Growth Rate  Species Diversity ~ Carbon Sequestration
(cm/year) (Shannon Index) (tons/hectare/year)
Mixed-Species Planting 4.2 35 15.6
Reduced Deforestation 3.7 3.0 12.3
Soil Restoration 3.1 2.8 10.1
Conventional Monoculture 2.5 2.0 8.2
No Intervention (Control) 2.0 1.5 6.3
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The data demonstrate a clear trend: forests with more diverse silvicultural strategies show
superior growth rates and higher levels of species diversity compared to conventional
monoculture plantations. Mixed-species plantations, in particular, outperform other strategies
in terms of growth rate and carbon sequestration. This suggests that forest management that
prioritizes biodiversity and ecological complexity leads to healthier, more resilient ecosystems
in the face of climate change. The reduced deforestation strategy, while not as effective as
mixed-species planting, also shows promising results in terms of species diversity and carbon
sequestration. These findings reinforce the importance of integrating ecological restoration and

adaptive management strategies to combat the impacts of climate change on tropical forests.
1.0
0.89 0.89

Correlation Coefficient (r)

Carbon Sequestration Growth Rate Species Diversity Growth Rate
(Carbon Sequestration) (Growth Rate) (Species Diversity) (Growth Rate)

Mixed-Species Forests Forests with Reduced Deforestation
(r=0.89, p < 0.05) (r=0.72, p < 0.05)

Figure 1. The Impact of Selvicultural Strategies on Forest Resilience and Productivity

Inferential analysis of the data supports the hypothesis that more diverse silvicultural
strategies are significantly more resilient to climate stressors. Regression analysis shows that
mixed-species forests have a strong positive correlation with both carbon sequestration and
growth rate (r = 0.89, p < 0.05). Additionally, forests with reduced deforestation showed
moderate positive correlations with species diversity and growth rates (r = 0.72, p < 0.05).
These correlations indicate that the type of silvicultural strategy employed can play a crucial
role in mitigating the impacts of climate change, particularly in reducing the vulnerability of
forest ecosystems to extreme weather events and enhancing long-term sustainability.

Case studies of individual forest plots further illustrate the practical implications of these
findings. One specific plot in East Kalimantan, managed under a mixed-species planting
strategy, showed dramatic improvements in forest resilience following a severe drought event
in 2020. This plot, compared to a nearby monoculture plantation, exhibited 30% less tree
mortality and significantly better soil retention. Local stakeholders attributed this success to the
diversity of species in the plot, which enhanced its capacity to withstand drought conditions. In
contrast, the monoculture plot experienced high rates of tree loss and soil erosion, highlighting
the vulnerability of simplified systems in the face of climatic extremes. The case study
illustrates the potential for adaptive silviculture to provide concrete benefits in climate
resilience, especially in vulnerable regions.

These results reinforce the idea that diverse and climate-resilient management practices
are essential for adapting to the challenges posed by the climate crisis (Roman-Cuesta et al.,
2011). The findings not only support the hypothesis that biodiversity-based silviculture
outperforms monoculture systems but also suggest that climate-adaptive strategies, when
properly implemented, can help enhance forest health and ecosystem services (Venn, 2023).
This underscores the importance of incorporating climate-adaptive silvicultural practices into
national forest management policies, especially in tropical regions vulnerable to climate
change. The study provides compelling evidence that integrating renewable and sustainable
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forest management practices is a key factor in enhancing forest resilience and ensuring long-
term ecological sustainability.

The results of this study show that climate adaptive silvicultural strategies, particularly
mixed-species planting, reduced deforestation, and soil restoration, significantly improve forest
resilience to climate change impacts in Indonesian tropical forests (Undaharta et al., 2025).
Forests managed with these strategies exhibited higher growth rates, greater species diversity,
and enhanced carbon sequestration compared to conventional monoculture plantations. Mixed-
species plantations were found to be the most effective in enhancing ecological performance,
supporting the hypothesis that biodiversity fosters forest resilience (Qi et al., 2026). The study
also demonstrated that reduced deforestation, while less effective than mixed-species planting,
still provides substantial ecological benefits, including increased biodiversity and carbon
storage potential. These findings reinforce the importance of diversifying silvicultural
approaches to improve forest ecosystems in the face of the climate crisis.

~— Soil restoration

Mixed-species —
forests Improve forest health
Boost ecosystem
ey Reduced
deforestation
Species diversity — @ — Prevent ecosystem
damage
Mitigate climate 9
impacts
*— Mixed-species
_/ planting

Foster ecological
resilience

Figure 2. Enhancing Forest Resilience Through Integrated Restoration

In comparison to previous research, the findings of this study align with the growing
body of literature that emphasizes the positive role of biodiversity in forest resilience. Studies
by Turner et al. (2019) and Chazdon (2020) have similarly highlighted that mixed-species
forests enhance ecosystem stability and are more resistant to climate-induced disturbances,
such as droughts and storms. However, this research extends existing knowledge by
demonstrating the effectiveness of soil restoration practices and reduced deforestation in
combination with mixed-species planting (Tonleu et al., 2024). Unlike earlier studies that
primarily focused on species diversity alone, this study also emphasizes the role of ecological
restoration in mitigating climate impacts. This comprehensive approach to forest management
in Indonesia offers new insights into silvicultural strategies that promote both ecological and
socio-economic resilience.

The findings indicate that the shift toward more diversified, climate-adaptive forest
management practices is not just a technical requirement but also a societal necessity. The
increased resilience of mixed-species forests to climate stressors signals a paradigm shift in
how forests should be managed in the face of global climate change (Tantuoyir, 2026). The
results underscore the need to reassess current monoculture-focused forest management
strategies, which are increasingly vulnerable to climatic changes. They also highlight the
importance of integrating traditional knowledge with modern silvicultural techniques
(Sillanp&é et al., 2024). This integration can improve forest resilience and sustain ecosystem
services, making forest management more aligned with the realities of the climate crisis.
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The implications of these results are far-reaching for both environmental policy and
forest management practices (Suryawan et al., 2025). By demonstrating the clear benefits of
climate-adaptive silviculture, this study suggests that mixed species planting, along with soil
restoration and reduced deforestation, should be prioritized in national forest policies and
climate adaptation strategies. These practices can improve the capacity of Indonesian forests to
cope with climate extremes and contribute to global biodiversity conservation and carbon
sequestration efforts (Stanturf et al., 2014). As the impacts of climate change continue to
intensify, the promotion of such sustainable management practices is crucial for the survival of
tropical forest ecosystems and the livelihoods of the communities that depend on them.

The results also raise an important question: Why are some silvicultural strategies more
effective than others in enhancing forest resilience? One possible explanation lies in the
ecological interactions between species (Siril et al., 2026). Mixed-species systems allow for
greater functional diversity, which can buffer ecosystems against pests, diseases, and climate
extremes. Moreover, the varied root structures and growth patterns in diverse forests help
stabilize soils and retain water, providing additional benefits during droughts or floods (Sarkar,
2022). This study highlights the importance of ecosystem complexity in mitigating climate
risks and reinforces the need for multifaceted management approaches to forest resilience.

Moving forward, further research is needed to explore the long-term impacts of these
silvicultural strategies under various climate scenarios. While this study demonstrates short-
term benefits, additional studies will be required to understand how these strategies perform
over extended periods, especially under increasingly variable climate conditions (Seidler,
2024). Future research should also investigate the socio-economic benefits of these adaptive
strategies, including their potential to support local communities and contribute to carbon
markets. Moreover, scaling these strategies to larger landscapes across Indonesia and beyond
will require addressing barriers such as funding, policy support, and community engagement.
These efforts will ensure that forests remain a cornerstone in the fight against climate change,
providing essential ecosystem services now and into the future.

CONCLUSION

The most significant finding of this research is the demonstrated effectiveness of mixed-
species planting, soil restoration, and reduced deforestation as climate-adaptive silvicultural
strategies in enhancing the resilience of Indonesian tropical forests. These strategies not only
improve forest growth and biodiversity but also increase carbon sequestration potential.
Specifically, the study reveals that mixed-species plantations offer superior long-term
resilience to climate-induced disturbances compared to monoculture systems. This finding is
crucial, as it provides a practical framework for adapting forest management to mitigate the
impacts of the climate crisis in tropical regions.

The research contributes significantly to both theoretical and practical aspects of
silvicultural science. By combining species diversity, ecological restoration, and reduced
deforestation, the study presents an integrated approach that advances the field of climate-
adaptive silviculture. Unlike previous studies that mainly focused on one aspect of forest
management, this research emphasizes the synergy between different strategies, offering a
holistic perspective on forest resilience. The use of empirical data from Indonesian forests adds
depth to existing knowledge and highlights the potential for scaling up these practices in
similar ecosystems globally.

Despite the valuable insights provided, the study has several limitations that warrant
further investigation. The research focuses on a specific geographic region, and while the
findings are promising, they may not be directly applicable to other tropical forest ecosystems
without further adaptation. Moreover, the study primarily addresses ecological outcomes, with
limited attention to the socio-economic impacts of these strategies on local communities.
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Future research should aim to evaluate the long-term effectiveness of these strategies across
different climates, investigate their socio-economic benefits, and explore methods for
integrating these approaches into national forest policies. Additionally, research into the
barriers to implementing these strategies at larger scales would help in addressing practical
challenges in forest management.

DECLARATION OF Al AND Al ASSISTED TECHNOLOGIES IN THE WRITING
PROCESS

The author(s) utilized Mendeley to organize research papers and manage references
during the manuscript preparation. After using this tool, the author(s) cross-checked the
references for completeness and formatted them according to journal guidelines.

AUTHOR CONTRIBUTIONS

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing.
Author 2: Conceptualization; Data curation; In-vestigation.
Author 3: Data curation; Investigation.

DECLARATION OF COMPETING INTEREST

The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper.

REFERENCES
Ahmed, N., & Glaser, M. (2016). Coastal aquaculture, mangrove deforestation and blue carbon
emissions: Is REDD+ a solution?  Marine  Policy, 66, 58-66.

https://doi.org/10.1016/j.marpol.2016.01.011

Begovi¢, K., Rydval, M., Mikac, S., Cupié, S., Svobodova, K., Mikolas, M., Kozak, D.,
Kameniar, O., Frankovi¢, M., Pavlin, J., Langbehn, T., & Svoboda, M. (2020). Climate-
growth relationships of Norway Spruce and silver fir in primary forests of the Croatian
Dinaric mountains. Agricultural and Forest Meteorology, 288-289, 108000.
https://doi.org/10.1016/j.agrformet.2020.108000

Boyle, J. R., Tappeiner, J. C., Waring, R. H., & Tattersall Smith, C. (2016). Sustainable
Forestry: Ecology and Silviculture for Resilient Forests. In Reference Module in Earth
Systems and Environmental Sciences. Elsevier. https://doi.org/10.1016/B978-0-12-
409548-9.09761-X

Budiman, 1., Bastoni, Sari, E. N., Hadi, E. E., Asmaliyah, Siahaan, H., Januar, R., & Hapsari,
R. D. (2020). Progress of paludiculture projects in supporting peatland ecosystem
restoration in Indonesia. Global Ecology and Conservation, 23, €01084.
https://doi.org/10.1016/j.gecco.2020.e01084

Burgess, A. J., Correa Cano, M. E., & Parkes, B. (2022). The deployment of intercropping and
agroforestry as adaptation to climate change. Crop and Environment, 1(2), 145-160.
https://doi.org/10.1016/j.crope.2022.05.001

Chen, D., Satyanarayana, B., Wolswijk, G., Abd Rahim, N. H., Amir, A. A., Hugé, J., &
Dahdouh-Guebas, F. (2024). Historical ecological monitoring and appraisal for extractive
uses and other values in Malaysia unveils consequences of regime shifts in 120 years
of mangrove management. Journal for Nature Conservation, 79, 126582.
https://doi.org/10.1016/j.jnc.2024.126582

Page | 98


https://doi.org/10.1016/j.marpol.2016.01.011
https://doi.org/10.1016/j.agrformet.2020.108000
https://doi.org/10.1016/B978-0-12-409548-9.09761-X
https://doi.org/10.1016/B978-0-12-409548-9.09761-X
https://doi.org/10.1016/j.gecco.2020.e01084
https://doi.org/10.1016/j.crope.2022.05.001
https://doi.org/10.1016/j.jnc.2024.126582

Journal of Selvicoltura Asean

Choudhary, B., Dhar, V., & Pawase, A. S. (2024). Blue carbon and the role of mangroves in
carbon sequestration: Its mechanisms, estimation, human impacts and conservation
strategies for economic incentives. Journal of Sea Research, 199, 102504.
https://doi.org/10.1016/j.seares.2024.102504

Condro, A. A., Syartinilia, Higuchi, H., Mulyani, Y. A., Raffiudin, R., Rusniarsyah, L.,
Setiawan, Y., & Prasetyo, L. B. (2022). Climate change leads to range contraction for
Japanese population of the Oriental Honey-Buzzards: Implications for future
conservation strategies. Global Ecology and Conservation, 34, e02044.
https://doi.org/10.1016/j.gecco.2022.e02044

Contreras-Cornejo, H. A., Larsen, J., Fernandez-Pavia, S. P., & Oyama, K. (2023). Climate
change, a booster of disease outbreaks by the plant pathogen Phytophthora in oak forests.
Rhizosphere, 27, 100719. https://doi.org/10.1016/j.rhisph.2023.100719

Dhyani, S., Singh, A., Gujre, N., & Joshi, R. K. (2021). Quantifying tree carbon stock in
historically conserved Seminary Hills urban forest of Nagpur, India. Acta Ecologica
Sinica, 41(3), 193-203. https://doi.org/10.1016/j.chnaes.2021.01.006

Ding, Y., Zang, R., Lu, X., & Huang, J. (2017). The impacts of selective logging and clear-
cutting on woody plant diversity after 40years of natural recovery in a tropical montane
rain forest, south China. Science of The Total Environment, 579, 1683-1691.
https://doi.org/10.1016/j.scitotenv.2016.11.185

Edwards, D. P., Cerullo, G. R., Chomba, S., Worthington, T. A., Balmford, A. P., Chazdon, R.
L., & Harrison, R. D. (2021). Upscaling tropical restoration to deliver environmental
benefits and socially equitable outcomes. Current Biology, 31(19), R1326-R1341.
https://doi.org/10.1016/j.cub.2021.08.058

Evans, C. D., Irawan, D., Suardiwerianto, Y., Kurnianto, S., Deshmukh, C., Asyhari, A., Page,
S., Astiani, D., Agus, F., Sabiham, S., Laurén, A., & Williamson, J. (2022). Long-term
trajectory and temporal dynamics of tropical peat subsidence in relation to plantation
management and climate. Geoderma, 428, 116100.
https://doi.org/10.1016/j.geoderma.2022.116100

Fan, K., Liu, P., Mao, P., Yao, J., & Zang, R. (2023). The turnover dynamics of woody plants
in a tropical lowland rain forest during recovery following anthropogenic disturbances.
Journal of Environmental Management, 342, 118371.
https://doi.org/10.1016/j.jenvman.2023.118371

Fischer, A. P., Shah, M. A. R., Segnon, A. C., Matavel, C., Antwi-Agyei, P., Shang, Y., Muir,
M., & Kaufmann, R. (2024). Human adaptation to climate change in the context of
forests: A systematic review. Climate Risk Management, 43, 100573.
https://doi.org/10.1016/j.crm.2023.100573

Gurmesa, G. A., de Vries, W., Zhu, W., Gundersen, P., Hobbie, E. A., Wang, A., Mgelwa, A.
S., Duan, Y., Zhu, F., Kang, R., Quan, Z., & Fang, Y. (2025). Limitations and strengths
of indicators for evaluating the nitrogen status of forest ecosystems. Environmental
Reviews, 33, 1-33. https://doi.org/10.1139/er-2025-0045

Jamilah, M., Becker, A., Lee, S. L., Quiros, T. E. A. L., Chee, S. Y., Evans, C., Tan, Y. Y., Ti,
L. L., Pishal, I., & Then, A. Y. H. (2025). Socioeconomic impacts linked to land use and
land use changes affecting blue carbon ecosystems in Southeast Asia: A systematic map.
Ocean & Coastal Management, 267, 107643.
https://doi.org/10.1016/j.ocecoaman.2025.107643

Jinger, D., Kakade, V., Bhatnagar, P. R., Paramesh, V., Dinesh, D., Singh, G., N, N. K,
Kaushal, R., Singhal, V., Rathore, A. C., Tomar, J. M. S., Singh, C., Yadav, L. P., Jat, R.
A., Kaledhonkar, M. J., & Madhu, M. (2024). Enhancing productivity and sustainability
of ravine lands through horti-silviculture and soil moisture conservation: A pathway to
land degradation neutrality. Journal of Environmental Management, 364, 121425.
https://doi.org/10.1016/j.jenvman.2024.121425

Page | 99


https://doi.org/10.1016/j.seares.2024.102504
https://doi.org/10.1016/j.gecco.2022.e02044
https://doi.org/10.1016/j.rhisph.2023.100719
https://doi.org/10.1016/j.chnaes.2021.01.006
https://doi.org/10.1016/j.scitotenv.2016.11.185
https://doi.org/10.1016/j.cub.2021.08.058
https://doi.org/10.1016/j.geoderma.2022.116100
https://doi.org/10.1016/j.jenvman.2023.118371
https://doi.org/10.1016/j.crm.2023.100573
https://doi.org/10.1139/er-2025-0045
https://doi.org/10.1016/j.ocecoaman.2025.107643
https://doi.org/10.1016/j.jenvman.2024.121425

Journal of Selvicoltura Asean

Kasanen, R., Awan, H. U. M., Zarsav, A., Sun, H., & Asiegbu, F. O. (2022). Chapter 23—
Forest tree disease control and management. In F. O. Asiegbu & A. Kovalchuk (Eds.),
Forest Microbiology (Vol. 2, pp. 425-462). Academic Press.
https://doi.org/10.1016/B978-0-323-85042-1.00023-9

Kurnianto, S., Jabbar, A., Fitriyah, N. A., Asyhari, A., Balamurugan, M., Ghimire, C. P.,
Pertiwi, N., Susanto, A. P., Nurwanda, A., Gunawan, S., Nurholis, Nardi,
Suardiwerianto, Y., Simamora, N., Salam, Y. W., Haldar, A. K., Evans, C. D., Page, S.
E., Agus, F., ... Deshmukh, C. S. (2026). Hydrological dynamics in a tropical peatland
mosaic at Pulau Padang, Indonesia: Influence of land-cover changes and rainfall
variability.  Journal ~ of  Hydrology:  Regional  Studies, 64,  103185.
https://doi.org/10.1016/j.ejrh.2026.103185

Lugo, A. E., Abelleira Martinez, O. J., Medina, E., Aymard, G., & Heartsill Scalley, T. (2020).
Chapter Two—Novelty in the tropical forests of the 21st century. In A. J. Dumbrell, E.
C. Turner, & T. M. Fayle (Eds.), Advances in Ecological Research (Vol. 62, pp. 53-116).
Academic Press. https://doi.org/10.1016/bs.aecr.2020.01.008

Mishra, M., Guria, R., Baraj, B., Nanda, A. P., Santos, C. A. G, Silva, R. M. da, & Laksono, F.
A. T. (2024). Spatial analysis and machine learning prediction of forest fire
susceptibility: A comprehensive approach for effective management and mitigation.
Science of The Total Environment, 926, 171713.
https://doi.org/10.1016/j.scitotenv.2024.171713

Njurumana, G. N., Ngongo, Y., Octavia, D., Suharti, S., Rakatama, A., Prameswari, D.,
Maharani, R., Wibowo, L. R., Tampubolon, A. P., Suratman, Dewi, R., Hadi, E. E. W.,
Adalina, Y., Basuki, T., deRosari, B., & Hendarto, K. A. (2025). Livelihood resilience of
forest-dependent farmers amidst the covid-19 pandemic in Sikka, Indonesia. Sustainable
Futures, 9, 100533. https://doi.org/10.1016/j.sftr.2025.100533

Qi, H., Dempsey, N., & Cameron, R. (2026). Miyawaki ‘Mini-Forests’ — The New Kids On
The Block? Exploring perceptions of the miyawaki forest method among UK landscape
professionals.  Urban  Forestry &  Urban  Greening, 116, 129238.
https://doi.org/10.1016/j.ufug.2025.129238

Roman-Cuesta, R. M., Salinas, N., Asbjornsen, H., Oliveras, I., Huaman, V., Gutiérrez, Y.,
Puelles, L., Kala, J., Yabar, D., Rojas, M., Astete, R., Jordan, D. Y., Silman, M.,
Mosandl, R., Weber, M., Stimm, B., Ginter, S., Knoke, T., & Malhi, Y. (2011).
Implications of fires on carbon budgets in Andean cloud montane forest: The importance
of peat soils and tree resprouting. Forest Ecology and Management, 261(11), 1987-1997.
https://doi.org/10.1016/j.foreco.2011.02.025

Sarkar, S. K. (2022). Chapter 7—Mangroves and climate change: A global issue. In Sundarban
Mangrove Wetland (a UNESCO World Heritage Site) (pp. 403-474). Elsevier.
https://doi.org/10.1016/B978-0-12-817094-6.00007-9

Seidler, R. (2024). Biodiversity in Anthropogenically Altered Forests. In S. M. Scheiner (Ed.),
Encyclopedia of Biodiversity (Third Edition) (pp. 80-97). Academic Press.
https://doi.org/10.1016/B978-0-12-822562-2.00084-0

Sillanpad, M., Friess, D. A., Heatubun, C. D., Cragg, S. M., Alei, F., Bhargava, R., Wahyudi,
Hendri, Kalor, J. D., Purwanto, Marlessy, C., Yudha, R. P., Sidik, F., Murdiyarso, D., &
Lupascu, M. (2024). Mangrove management practices, policies, and impacts in New
Guinea. Biological Conservation, 296, 110697.
https://doi.org/10.1016/j.biocon.2024.110697

Siril, S., NN, S., S, S., Shukla, G., Singh, M., & Chakravarty, S. (2026). Food forests as a
nature-based solution for achieving urban sustainability: Possibilities and challenges.
Nature-Based Solutions, 9, 100313. https://doi.org/10.1016/j.nbsj.2026.100313

Page | 100


https://doi.org/10.1016/B978-0-323-85042-1.00023-9
https://doi.org/10.1016/j.ejrh.2026.103185
https://doi.org/10.1016/bs.aecr.2020.01.008
https://doi.org/10.1016/j.scitotenv.2024.171713
https://doi.org/10.1016/j.sftr.2025.100533
https://doi.org/10.1016/j.ufug.2025.129238
https://doi.org/10.1016/j.foreco.2011.02.025
https://doi.org/10.1016/B978-0-12-817094-6.00007-9
https://doi.org/10.1016/B978-0-12-822562-2.00084-0
https://doi.org/10.1016/j.biocon.2024.110697
https://doi.org/10.1016/j.nbsj.2026.100313

Journal of Selvicoltura Asean

Stanturf, J. A., Palik, B. J., & Dumroese, R. K. (2014). Contemporary forest restoration: A
review emphasizing function. Forest Ecology and Management, 331, 292-323.
https://doi.org/10.1016/j.foreco.2014.07.029

Suryawan, I. W. K., Rahman, A., Suhardono, S., Nguyen, V. V., & Lee, C.-H. (2025). Green-
blue workforce readiness for mangrove conservation: Community competency clusters
and participatory drivers in Indonesia. Forest Policy and Economics, 178, 103593.
https://doi.org/10.1016/j.forpol.2025.103593

Tantuoyir, S. M. (2026). Ecosystem-based adaptation to climate change in the savanna
ecological zone of Ghana; A systematic review. Nature-Based Solutions, 9, 100329.
https://doi.org/10.1016/j.nbsj.2026.100329

Tonleu, J., Tsafack, N., Bobo, K. S., Lhoumeau, S., Lontchi, W. G. T., Tanebang, C. L. T., &
Mbida, M. (2024). Understorey-nesting bird community responses to land use in the
Korup National Park, an Afrotropical rainforest in South-Western Cameroon. Acta
Oecologica, 125, 104040. https://doi.org/10.1016/j.acta0.2024.104040

Undaharta, N. K. E., Dharmawan, I. W. S., Pratiwi, Siregar, C. A., Narendra, B. H., Sitepu, B.
S., Sari, N., Abywijaya, I. K., Wiratmoko, M. D. E., Irawanto, R., Nugroho, A., &
Siregar, U. J. (2025). Harnessing genomics for conservation and restoration of tropical
peat-swamp forests: A review of tools, applications, and strategies. Trees, Forests and
People, 22, 101088. https://doi.org/10.1016/].tfp.2025.101088

Venn, T. J. (2023). Reconciling timber harvesting, biodiversity conservation and carbon
sequestration in Queensland, Australia. Forest Policy and Economics, 152, 102979.
https://doi.org/10.1016/j.forpol.2023.102979

Copyright Holder :
© Yahya Touray et al. (2026).

First Publication Right :
© Journal of Selvicoltura Asean

This article is under:

@®O

Page | 101


https://doi.org/10.1016/j.foreco.2014.07.029
https://doi.org/10.1016/j.forpol.2025.103593
https://doi.org/10.1016/j.nbsj.2026.100329
https://doi.org/10.1016/j.actao.2024.104040
https://doi.org/10.1016/j.tfp.2025.101088
https://doi.org/10.1016/j.forpol.2023.102979

