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 The ecological stability of our world and human well-being are 

dependent on biodiversity, but in the age of climate change, 

biodiversity faces hitherto unheard-of difficulties. This study 

investigates the intricate interactions between the preservation of 

biodiversity and the effects of climate change in Indonesia's rural 

Sukabumi District. Using a mixed-methods approach that includes 

field observations, interviews, surveys, and secondary data analysis, 

the study looks into the drivers of biodiversity loss as well as the state 

of biodiversity now and the effects of climate change on regional 

ecosystems. The findings show the incredible biodiversity of Sukabumi 

District, including its healthy coral reefs and terrestrial rainforests, as 

well as the noticeable effects of climate change, such as altered species 

behavior and coastal erosion. Unsustainable land-use practices and 

climate-related variables are identified as major contributors to the 

decline of biodiversity. Community-led conservation efforts provide 

success stories, but to protect biodiversity and improve climate 

resilience, strong policy proposals are required. The suggested 

recommendations place a strong emphasis on multi-stakeholder 

collaboration, conservation education, climate resilience, sustainable 

land-use practices, and community engagement. Sukabumi District is 

highlighted in the report as a microcosm of the problems facing 

biodiversity conservation worldwide, and it calls for swift and 

coordinated action to save nature's final line of defense against climate 

disaster. 
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1. INTRODUCTION  

Climate change, driven primarily by human activities such as fossil fuel combustion and 

deforestation, has disrupted ecosystems worldwide. Rising temperatures, shifting precipitation 

patterns, and more frequent extreme weather events have profound implications for biodiversity [1]. 

The Intergovernmental Panel on Climate Change (IPCC) warns that climate change poses a severe 
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threat to global biodiversity, with potential consequences including habitat loss, altered species 

distributions, and increased vulnerability of ecosystems [2]. 

For example, wetlands are identified as being particularly vulnerable to climate change. 

Altered hydrology and rising temperatures can change the biogeochemistry and function of a 

wetland to the degree that some important services may be lost [3][4]. In arid regions, climate change 

and human activities can impact hydroclimate, leading to changes in water availability and quality 

[5]. Forest ecosystems are also affected by climate change, with phenological changes observed in 

response to global warming [6]. Remote sensing technology has been used to study the 

spatiotemporal variation of vegetation, such as the Normalized Difference Vegetation Index (NDVI), 

in relation to climate change and human activities [7]. In China, for instance, the growth rate of NDVI 

was found to be 0.003 year⁻¹, with regions of improved and degraded vegetation accounting for 

71.02% and 22.97% of the national territorial area, respectively [7]. The study also found that as 

elevation and slope increased, the correlation between NDVI and the standardized precipitation 

evapotranspiration index (SPEI) increased, while the impact of human activities on vegetation 

decreased [8][7]. 

Climate change has various impacts on biodiversity, affecting species habitats, 

compositions, and potentially causing extinctions. As temperatures rise and weather patterns 

change, species may be forced to move to new areas to find suitable habitats. This can lead to changes 

in the composition of ecosystems and the loss of some species in certain areas [9][10]. Climate change 

can affect the functioning of ecosystems in both positive and negative ways. For example, it can lead 

to shifts in species and functional diversity, which may impair the positive effects of diversity on 

ecosystem functioning [11]. Climate change can lead to the loss of plant and animal species, as they 

struggle to adapt to new environmental conditions. This can have cascading effects on ecosystems 

and the services they provide, such as food security and water purification [10]. 

Climate change can alter the relationships between species, such as predator-prey dynamics 

and competition for resources. This can have significant impacts on the structure and functioning of 

ecosystems [12]. Climate change can exacerbate other threats to biodiversity, such as habitat loss, 

pollution, and invasive species. This can make it even more challenging for species to survive and 

adapt to changing conditions [13]. 

Biodiversity can potentially mitigate some of the impacts of climate change on ecosystems. 

For example, more diverse systems may be more resilient to climate change impacts, and the positive 

relationship between diversity and ecosystem functioning can help maintain ecosystem services in 

the face of climate change [11]. However, further research is needed to better understand the 

complex relationship between climate change, biodiversity, and ecosystem functioning, and to 

develop effective strategies for conserving biodiversity and maintaining ecosystem services in a 

changing climate [10], [11]. 

Tucked up between the jagged highlands of West Java, the rural Sukabumi District in 

Indonesia is a moving microcosm of the global fight to protect biodiversity in the face of climate 

turmoil. The distinctive combination of colorful coral reefs, lush tropical rainforests, and varied 

terrestrial and aquatic ecosystems found only in Sukabumi is increasingly threatened by changes 

brought about by climate change. The biodiversity of the area is an important resource for achieving 

the larger objectives of regional and global environmental conservation, as well as for the local 

communities whose livelihoods depend on it. Given the growing difficulties brought about by 

climate change, the main research question that this study seeks to answer is how to conserve 
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biodiversity in the rural Sukabumi District. Although exceptional, Sukabumi's biodiversity is under 

threat from a number of sources, including illegal logging, habitat degradation, and unsustainable 

land use practices. The effects of climate change, such as rising sea levels, more intense storms, and 

changed rainfall patterns, intensify these concerns. Sukabumi's biodiversity needs to be preserved 

for the district's ecological well-being, the livelihood of the surrounding inhabitants, and the larger 

international commitment to biodiversity protection. 

 

2. LITERATURE REVIEW  

2.1 Biodiversity Conservation and Climate Change 

Biodiversity, often described as "nature's insurance policy," is indispensable to the well-

being of both ecosystems and human societies. It encompasses the variety of life forms on Earth, 

from genes to species to ecosystems. Biodiversity provides a multitude of ecosystem services, 

including pollination of crops, regulation of climate, purification of water, and provision of food and 

medicine. These services underpin human survival and economic prosperity, making biodiversity 

conservation a matter of global concern [14], [15]. 

The impacts of climate change on biodiversity are well-documented. Rising temperatures, 

altered precipitation patterns, and increased frequency of extreme events disrupt ecosystems and 

threaten the survival of countless species. Coral reefs bleach and die as sea temperatures rise, glaciers 

retreat, and forests shift their ranges in response to changing climate conditions. Consequently, 

protecting biodiversity in the face of climate change has become a pressing challenge for 

conservationists worldwide [16]–[21]. 

Biodiversity also enhances the resilience of ecosystems to climate change. Diverse 

ecosystems are better equipped to adapt to shifting conditions, reducing the risk of catastrophic 

ecosystem collapse. Ecosystems with high biodiversity can often recover more effectively from 

disturbances, such as wildfires or disease outbreaks, ensuring the continued provision of essential 

services [22]–[25]. 

2.2 Rural Biodiversity Conservation 

Rural areas, like the Sukabumi District, present unique challenges and opportunities for 

biodiversity conservation. While these regions often harbor significant biodiversity, they are also 

susceptible to unsustainable land-use practices, deforestation, and habitat fragmentation. Moreover, 

rural communities often rely directly on natural resources for their livelihoods, creating complex 

interactions between conservation efforts and human well-being [20], [26], [27]. 

Sukabumi District, located in the lush landscapes of West Java, showcases the intricate 

interplay between rural communities and biodiversity. Its geographical diversity, encompassing 

both terrestrial and marine ecosystems, makes it a critical hotspot for biodiversity conservation. 

However, the district faces increasing pressures from population growth, agricultural expansion, 

and climate change [19]–[21]. 

Rural conservation efforts worldwide offer valuable insights. Initiatives that engage local 

communities in conservation activities and ensure that conservation aligns with their socio-economic 

interests tend to be more successful. Additionally, strategies that take into account the 

interconnectedness of ecosystems and the importance of preserving habitat corridors have proven 

effective in maintaining biodiversity in rural areas [28]–[32]. 
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3. METHODS  

3.1 Data Collection 

Primary Data Collection: 

Surveys: Structured surveys will be conducted to gather quantitative data on the current 

state of biodiversity, climate change perceptions, and conservation practices. Survey participants 

will include local residents, farmers, fishermen, and key stakeholders. 

Interviews: In-depth interviews with community leaders, conservation organizations, and 

relevant government agencies will provide qualitative insights into the challenges and opportunities 

for biodiversity conservation. 

Field Observations: Field visits will be conducted to directly observe biodiversity, habitat 

conditions, and climate impacts in select sites within the Sukabumi District. These observations will 

include assessments of vegetation, species diversity, and any visible climate-related changes. 

Secondary Data Collection: 

Literature Review: Secondary data will be gathered from existing literature, scientific 

reports, government documents, and academic studies related to biodiversity, climate change, and 

conservation efforts in Sukabumi District and similar regions. 

 

4. RESULTS AND DISCUSSION 

1. Biodiversity on Land 

According to the survey and field observations, Sukabumi District has an impressive 

amount of terrestrial biodiversity. Numerous plant and animal species, including endemic and 

endangered ones, are abundant in the area. The information showed that protected regions, such 

national parks, where conservation efforts have been more intense, have high levels of species 

diversity. 

2. Biodiversity in the Seas 

With vibrant coral reefs and a wide variety of marine life, Sukabumi's coastal regions are 

also very biodiverse. Diverse fish species and robust coral ecosystems were noted by fishermen and 

marine specialists. On the other hand, worries were regarding the effects of overfishing on specific 

species and the bleaching of coral reefs brought on by warming water temperatures. 

4.1 Effects of Climate Change on Biodiversity 

1. Ecosystems on land 

Changes in the behavior of wildlife and vegetation were noted by both locals and 

professionals. Changes in migratory patterns, earlier flowering and fruiting seasons, and more pest 

and disease events were noted. Temperature swings and modified rainfall patterns were blamed for 

these effects. 

 

2. Second, Estuaries 

It was clear how the changing climate was affecting coastal habitats. Increasing frequency of 

extreme weather events and rising sea levels have been recognized as hazards to coastal habitats. 

Respondents reported instances of damage to mangrove trees, which are important marine life 

reproductive grounds, and coastal erosion. 
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4.2 Causes of the Loss of Biodiversity 

1. Changes in Land Use 

Significant drivers of biodiversity loss have been identified as unsustainable land-use 

activities, such as illicit logging and land conversion for infrastructure development and agriculture. 

In some areas, habitat fragmentation and deforestation were very alarming. 

2. Drivers Related to Climate 

It has been acknowledged that climate-related factors, like rising sea levels and changed 

precipitation patterns, pose direct risks to biodiversity. Concerns over the susceptibility of 

mangroves and other coastal ecosystems to sea level rise were voiced by respondents. 

4.3 Assessment of Preservation Efforts 

1. Community-Based Projects 

Local community-led conservation efforts were thought to be successful in protecting 

biodiversity at the local level. These initiatives included marine conservation zones, sustainable 

agriculture methods, and forestry initiatives. The effectiveness of these programs, however, varied 

depending on the community. 

2. Interventions by NGOs and the Government 

Interventions by the government and non-governmental organizations (NGOs) were 

recognized for their contribution to conservation efforts and awareness-building. National parks and 

other protected sites were typically kept up nicely. Respondents did, however, also emphasize the 

necessity of more financing for conservation efforts and improved enforcement of laws. 

4.4 Policy Suggestions 

In light of climate change, a number of policy suggestions are made based on the research 

findings to improve Sukabumi District's biodiversity conservation: 

1. Make Community-Based Conservation Stronger 

Promote and aid community-driven conservation efforts by providing funds, technical 

support, and capacity-building. Encourage local participation and ownership in conservation efforts 

to make sure they complement local means of subsistence. 

2. Boost Adaptability to Climate Change 

Create and implement climate-resilient plans to safeguard coastal ecosystems from sea level 

rise and restore mangroves, among other things. Install early warning systems to lessen the 

environmental damage that extreme weather events cause to biodiversity. 

3. Ecological Land-Use Methods 

Enforce strong laws prohibiting unsustainable land-use practices and illicit logging. 

Encourage reforestation initiatives and sustainable farming methods to repair damaged ecosystems. 

4. Conservation Education  

To increase public knowledge of the value of biodiversity and climate resilience, funds 

should be allocated to conservation education initiatives for the area's schools, communities, and 

visitors. 
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5. Multi-Partner Cooperation 

Encourage cooperation between governmental organizations, non-profits, community 

organizations, and educational establishments to carry out all-encompassing conservation plans. 

Establish channels for exchanging expertise and best practices on the preservation of biodiversity. 

 

5. CONCLUSION 

The rural Indonesian district of Sukabumi, which is rich in marine and terrestrial 

biodiversity, serves as a metaphor for the global effort to protect the environment from the effects of 

climate change. Motivated by the need to protect biodiversity, this research has produced important 

findings that highlight the need for conservation efforts in this area. Our research has shed light on 

Sukabumi District's astounding biodiversity, which includes lively coral reefs and lush jungles, 

reflecting the richness of life under threat worldwide. The effects of climate change, particularly 

altered species behavior and coastline erosion, serve as a sobering reminder of the difficulties that 

lie ahead. Unsustainable land-use practices exacerbate the risks local ecosystems confront when 

combined with climate-related forces. 

But in the midst of these difficulties, we have also found resiliency and optimism. 

Conservation may be successful when it is entwined with community interests, as demonstrated by 

community-led conservation programs that are motivated by local knowledge and enthusiasm. 

These programs act as rays of hope in an otherwise dangerous environment. The final product of 

our research is a series of policy suggestions intended to improve Sukabumi District's climate 

resilience and biodiversity preservation. These suggestions advocate for a multifaceted strategy that 

includes funding conservation education, encouraging broad stakeholder collaboration, 

encouraging sustainable land-use practices, strengthening climate resilience, and encouraging 

community engagement. When combined, these tactics provide a road map for Sukabumi and other 

areas with comparable difficulties. We acknowledge Sukabumi District as a microcosm of the 

worldwide struggle to conserve biodiversity as we draw to a close. Our mission's urgency cannot be 

emphasized enough. It's a task that has no boundaries and that calls for swift and constant action. 

Sukabumi District is a moving example of the strength of teamwork thanks to its exceptional 

biodiversity and strong communities. We hope that the lessons learnt here will inspire people all 

throughout the world to protect nature's last line of defense against the impending turmoil that 

comes with climate change. 

 

REFERENCES 

[1] B. Dandotiya and H. K. Sharma, “Climate change and its impact on terrestrial ecosystems,” 

in Research Anthology on Environmental and Societal Impacts of Climate Change, IGI Global, 2022, 

pp. 88–101. 

[2] H.-O. Pörtner et al., “IPBES-IPCC co-sponsored workshop report on biodiversity and climate 

change,” IPBES IPCC, vol. 10, 2021. 

[3] E. Willya, S. Mokodenseho, N. Yusuf, and G. Mokodompit, “ETIKA DAN PRINSIP 

PENGELOLAAN LINGKUNGAN DALAM PERSPEKTIF HUKUM ISLAM: KAJIAN 

FILOSOFIS, FENOMENOLOGIS, DAN NORMATIF,” I’tisham J. Islam. Law Econ., vol. 2, no. 

1, 2023. 

[4] S. Salimi, S. A. Almuktar, and M. Scholz, “Impact of climate change on wetland ecosystems: 

A critical review of experimental wetlands,” J. Environ. Manage., vol. 286, p. 112160, 2021. 



West Science Social and Humanities Studies    133

  

Vol. 01, No. 03, September 2023, pp. 127~134 

[5] S. H. Mahmoud, “Hydroclimate Changes to Arid regions subjected to Impact of climate 

change, human activities, and Large-scale climate patterns,” 2020. 

[6] D. M. Savastru, M. A. Zoran, and R. S. Savastru, “Geospatial information for assessment of 

climate change impact on forest phenology,” in Seventh International Conference on Remote 

Sensing and Geoinformation of the Environment (RSCy2019), SPIE, 2019, p. 1117402. 

[7] Y. Liu, J. Tian, R. Liu, and L. Ding, “Influences of climate change and human activities on 

NDVI changes in China,” Remote Sens., vol. 13, no. 21, p. 4326, 2021. 

[8] S. Mokodenseho, N. Husain, H. Mamonto, W. M. Yusuf, and Y. Golonggom, “Investigasi 

Gempa Berulang di Sumur Banten: Identifikasi Sumber Gempa, Karakteristik Seismik, dan 

Implikasi pada Pengelolaan Bencana,” J. Geosains West Sci., vol. 1, no. 02, pp. 105–111, 2023. 

[9] M. Idris, S. Mokodenseho, E. Willya, and Y. A. Otta, “Mengintegrasikan pendidikan, 

lingkungan, dan nilai-nilai Islam sebagai upaya meningkatkan etika dan literasi 

lingkungan,” J. Islam. Educ. Policy, vol. 7, no. 2, 2022. 

[10] R. Alkemade, M. Bakkenes, and B. Eickhout, “Towards a general relationship between 

climate change and biodiversity: an example for plant species in Europe,” Reg. Environ. 

Chang., vol. 11, pp. 143–150, 2011. 

[11] M. Hisano, E. B. Searle, and H. Y. H. Chen, “Biodiversity as a solution to mitigate climate 

change impacts on the functioning of forest ecosystems,” Biol. Rev., vol. 93, no. 1, pp. 439–456, 

2018. 

[12] J. Palacios-Abrantes et al., “Managing biodiversity in the Anthropocene: discussing the 

Nature Futures Framework as a tool for adaptive decision-making for nature under climate 

change,” Sustain. Sci., pp. 1–17, 2022. 

[13] J. Krzanowski, “The need for biodiversity champions in psychiatry: the entwined crises of 

climate change and ecological collapse,” BJPsych Bull., vol. 45, no. 4, pp. 238–243, 2021. 

[14] E. P. Odum, “The Strategy of Ecosystem Development: An understanding of ecological 

succession provides a basis for resolving man’s conflict with nature.,” Science (80-. )., vol. 164, 

no. 3877, pp. 262–270, 1969. 

[15] L. Marciano, C. C. Driver, P. J. Schulz, and A.-L. Camerini, “Dynamics of adolescents’ 

smartphone use and well-being are positive but ephemeral,” Sci. Rep., vol. 12, no. 1, p. 1316, 

2022. 

[16] M. Braubach, A. Egorov, P. Mudu, T. Wolf, C. Ward Thompson, and M. Martuzzi, “Effects of 

urban green space on environmental health, equity and resilience,” Nature-Based Solut. to 

Clim. Chang. Adapt. Urban Areas Linkages between Sci. Policy Pract., pp. 187–205, 2017. 

[17] M. Lenzen, Y.-Y. Sun, F. Faturay, Y.-P. Ting, A. Geschke, and A. Malik, “The carbon footprint 

of global tourism,” Nat. Clim. Chang., vol. 8, no. 6, pp. 522–528, 2018. 

[18] A. Allen, C. Boano, and C. Johnson, “Focus on adapting cities to climate change,” DPU News. 

academia.edu, 2010. 

[19] H. Hapsari, D. Hapsari, T. Karyani, and S. Fatimah, “Adaptation of indigenous community 

agricultural systems on climate change (case study of Kasepuhan Ciptagelar, Sukabumi 

Regency, West Java),” in IOP Conference Series: Earth and Environmental Science, IOP 

Publishing, 2019, p. 12031. 

[20] D. Budiman, Y. Iskandar, and A. Y. Jasuni, “Millennials’ Development Strategy Agri-Socio-

Preneur in West Java,” in International Conference on Economics, Management and Accounting 

(ICEMAC 2021), Atlantis Press, 2022, pp. 315–323. 



West Science Social and Humanities Studies    134

  

Vol. 01, No. 03, September 2023, pp. 127~134 

[21] Y. Iskandar and T. Sarastika, “Study of Socio-Economic Aspect and Community Perception 

on The Development of The Agricultural Area Shrimp Ponds in Pasir mendit and Pasir 

Kadilangu,” West Sci. J. Econ. Entrep., vol. 1, no. 01, pp. 28–36, 2023. 

[22] S. Herrando et al., “Assessing impacts of land abandonment on Mediterranean biodiversity 

using indicators based on bird and butterfly monitoring data,” Environ. Conserv., vol. 43, no. 

1, pp. 69–78, 2016. 

[23] J. Harrison, Strengthening collaboration and coordination between biodiversity and chemicals and 

waste clusters. Nordic Council of Ministers, 2022. 

[24] V. F. Griffiths et al., “Incorporating local nature-based cultural values into biodiversity No 

Net Loss strategies,” World Dev., vol. 128, p. 104858, 2020. 

[25] K. Szlavecz, P. Warren, and S. Pickett, “Biodiversity on the urban landscape,” Hum. Popul. Its 

Influ. Biol. Divers., pp. 75–101, 2011. 

[26] F. Ramadhan and A. H. Sutawidjaya, “Effect of Operation Management on Firm Performance 

of Micro And Small Enterprises (Empirical Study To Food Micro And Small Enterprises 

Dekranasda Sukabumi Region),” in Proceeding Seminar Nasional & Call Paper Forum Manajemen 

Indonesia (FMI) ke 7 “Dinamika dan Peran ilmu manajemen untuk menghadapi, 2020. 

[27] N. Inopianti, K. Munibah, and M. Y. J. Purwanto, “Implementation of Sustainable Food 

Agricultural Land Protection Policy in Sukabumi City, West Java, Indonesia,” Int. J. Business, 

Econ. Soc. Dev., vol. 2, no. 3, pp. 107–112, 2021. 

[28] T. Lesmana, Y. Iskandar, and H. Heliani, “Pengaruh Kinerja Keuangan Terhadap Nilai 

Perusahaan Pada Perusahaan Rokok Yang Terdaftar Di Bursa Efek Indonesia,” J. Proaksi, vol. 

7, no. 2, pp. 25–34, 2020, doi: 10.32534/jpk.v7i2.1161. 

[29] Y. Iskandar, J. Joeliaty, U. Kaltum, and H. Yudomartono, “Key Factors Affecting Social 

Enterprise Performance: A Literature Review,” J. Dev. Entrep., vol. 28, no. 02, p. 2350015, 2023. 

[30] Y. Iskandar, N. Zulbainarni, and S. Jahroh, “Pengaruh Karakteristik Usaha dan Wirausaha 

Terhadap Kinerja UMKM Industri Pengolahan Perikanan di Kabupaten Sukabumi,” J. 

REKOMEN (Riset Ekon. Manajemen), vol. 4, no. 1, pp. 1–12, 2020. 

[31] G. B. Petersen, S. Klingenberg, R. E. Mayer, and G. Makransky, “The virtual field trip: 

Investigating how to optimize immersive virtual learning in climate change education,” Br. 

J. Educ. Technol., vol. 51, no. 6, pp. 2099–2115, 2020. 

[32] T. I. Liebig, “Abundance of pests and diseases in Arabica coffee production systems in 

Uganda-ecological mechanisms and spatial analysis in the face of climate change.” 2017. 

 


