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Abstract: The investigation focuses on understanding land use and cover patterns in Jayapura 

City, along with drivers and climate change impacts in coastal areas. It explores tourism's role in 

coastal land use and assesses its sustainability. Using a comprehensive approach combining 

literature review and on-the-ground data collection, the study identifies knowledge gaps and key 

variables. It gathers site-specific data to validate findings and inform evidence-based 

recommendations for resilient coastal management. Socioeconomic aspects, including impacts on 

local communities and indigenous groups, are considered. This research aims to promote 

sustainable land use practices and address the challenges posed by climate change and tourism in 

coastal areas. 
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1. Introduction 

Coastal areas around the world are facing significant challenges due to natural 
hazards, disasters, and climate change. These challenges are particularly pronounced in 
Jayapura City, located in Papua province, Indonesia. The coastal dynamics in Jayapura 

City are influenced by a combination of natural and anthropogenic factors. Erosion, 
sediment transport, sea level rise, and extreme weather events play a significant role in 
shaping the coastal landscape. Additionally, human activities such as urbanization, land 
reclamation, and industrial development can exacerbate the vulnerability of coastal areas 
to these dynamics. Understanding the complex interactions between natural and human-
induced processes is essential for developing effective coastal management strategies in 
Jayapura City. This requires a comprehensive assessment of the existing literature on 
coastal dynamics, including studies on geomorphological changes, hydrodynamics, and 
the impact of human interventions. By examining the existing body of literature, we can 
gain valuable insights into the coastal dynamics of Jayapura City and identify potential 
areas for further research and intervention [1,2,3]. Moreover, this literature-enriched 
approach provides a nuanced understanding of the challenges faced by coastal 
communities in the region, laying the groundwork for informed and sustainable coastal 

management policies. This study aims to conduct a literature-enriched investigation of 
the land use, land cover, and climate change dynamics in Jayapura City, Papua Province, 
with a specific focus on the coastal areas. To address this objective, multiple sources can 
be utilized. 

The existing literature on coastal dynamics in Jayapura City provides a 
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comprehensive overview of the challenges and complexities that shape the coastal 
landscape. Studies have highlighted the impact of erosion, sediment transport, and sea 
level rise on the city's coastal areas, emphasizing the need for sustainable management 
strategies [2,3,4,5,6]. One study focused on the erosion rates in coastal areas of Jayapura 
City and found that both natural factors (such as wave energy and sediment supply) and 
human activities (such as sand mining and coastal infrastructure development) 
contribute to the erosion process [2,3,6,7,8]. Another study examined the hydrodynamic 
processes along the coast of Jayapura City, identifying the influence of tidal currents, 

wave actions, and river discharges on sediment dynamics and shoreline changes 
[9,10,11,12,13]. These studies also emphasized the importance of considering climate 
change in coastal management strategies, as rising sea levels and extreme weather events 
can exacerbate erosion and coastal vulnerability. Additionally, research has also explored 
the land use and land cover changes in Jayapura City's coastal areas. These studies have 
highlighted the conversion of mangrove forests into aquaculture ponds, urban 
expansion, and infrastructure development as significant drivers of land use change 
[14,15,16,17,18]. Overall, the literature on coastal dynamics in Jayapura City underscores 
the need for a holistic understanding of the interactions between natural processes, 
human interventions, and coastal dynamics to effectively address the challenges posed 
by climate change and land use change. To further enhance the investigation of coastal 
dynamics in Jayapura City, additional sources can be explored. These additional sources 
may include studies on the ecological impacts of land use change in coastal areas, 

assessments of vulnerability and resilience to climate change, analyses of policy 
implications for coastal management, and case studies of successful adaptation strategies 
in similar contexts [19,20,21,22,23]. 

 

1.1. Geomorphological Changes and Hydrodynamics 

Research has delved into the geomorphological changes in Jayapura City's coastal 

areas, shedding light on the dynamic nature of landforms and the influence of natural 
processes. Additionally, studies have explored the hydrodynamics governing sediment 
transport and coastal erosion, contributing valuable insights into the factors driving these 
processes [13,15,24,25]. These studies have emphasized the importance of understanding 
the interactions between wave dynamics, sediment availability, and coastal morphology 
in order to accurately assess and predict coastal changes. Furthermore, research has 
investigated the impacts of human interventions such as land use change, urban 
expansion, and infrastructure development on coastal dynamics in Jayapura City and 
their contribution to accelerated erosion and coastal vulnerability. The findings highlight 
the need for sustainable land use practices and coastal management strategies that 
consider the delicate balance between natural processes and human activities. Studies on 
the Ecological Impacts of Land Use Change have also brought attention to the ecological 
consequences of land use change in Jayapura City. These studies have revealed how land 

use change can lead to habitat fragmentation, loss of biodiversity, and alteration of 
ecosystem functions [3,6,26].  

Furthermore, research has explored the influence of climate change on coastal 
dynamics in Jayapura City. This includes examining the potential impacts of sea-level 
rise, increased storm surges, and changing precipitation patterns on coastal processes. 
Overall, the research conducted on land use and land cover changes, erosion rates, 
sediment transport, and sea level rise in Jayapura City has highlighted. The complex 
interplay between natural and anthropogenic factors in shaping coastal dynamics.  

 

1.2. Human interventions and climate change 

The literature has also extensively documented the impact of human interventions, 
such as urbanization and land reclamation, on the coastal dynamics of Jayapura City. 
Furthermore, research has examined the intersection of climate change and its 
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implications for coastal vulnerability, highlighting the importance of considering both 
natural and anthropogenic factors in coastal management. It is evident from the literature 
that human interventions, such as land use change and urban expansion, have 
significantly contributed to the accelerated erosion and vulnerability of Jayapura City's 
coastline. The lack of effective land governance structures in coastal tourism areas, such 
as Mancora, Peru, has led to uncontrolled urbanization within fishing villages cyclically 
affected by events like El Nino. These dynamics have led to increased land conflicts, 
environmental vulnerability, and threats to local models of development. Overall, the 

literature underscores the urgent need for sustainable land use practices, coastal 
management strategies, and effective governance structures to address the complex 
challenges of coastal dynamics in Jayapura City in the face of climate change and human 
interventions. In summary, the literature on land use, land cover, and climate change in 
Jayapura City highlights the significant ecological impacts of land use change and 
urbanization, as well as the need for effective governance and sustainable practices to 
mitigate these impacts. Additionally, the literature emphasizes the importance of 
considering local ecological knowledge and indigenous natural resource management in 
adaptation strategies. This integrated analysis of the literature on climate change 
vulnerability, land use, and land cover in Jayapura City, Papua Province has revealed 
several key findings related to coastal dynamics. The literature highlights the complex 
interplay between natural and anthropogenic factors in shaping coastal dynamics in 
Jayapura City. The literature suggests that human interventions, such as urbanization 

and land reclamation, have had significant impacts on the coastal dynamics of Jayapura 
City. 

While the existing literature offers a considerable understanding of coastal dynamics 
in Jayapura City, identifying gaps and potential areas for further research is crucial. By 
synthesizing the current body of knowledge, this study aims to pinpoint areas that 
require additional investigation, ultimately contributing to the development of targeted 
and effective coastal management practices. 

Utilizing diverse sources, including academic publications, reports, and empirical 

studies, will enable a comprehensive review of literature, enhancing the depth and 
breadth of insights into the coastal dynamics of Jayapura City. Based on the sources 
provided, it is evident that there is a need for targeted analysis of climate change impacts 
and adaptation options in indigenous communities. Additionally, further research is 
needed to assess the social and economic impacts of coastal dynamics in Jayapura City, 
as well as the effectiveness of governance structures in managing and mitigating these 
impacts. This will help inform decision-making processes and facilitate the development 
of sustainable policies and practices that promote resilience and mitigate the ecological, 
social, and economic risks associated with coastal dynamics. Furthermore, the literature 
also emphasizes the importance of incorporating data-based strategies and advanced 
technologies in air pollution management in smart cities. These strategies can help cities 

understand and address their unique air pollution challenges, leading to improved 
population health and a more sustainable urban development policy. 

 

1.3. Geomorphological changes in Jayapura city's coastal areas 

The geomorphological changes in Jayapura City's coastal areas have been a subject 
of extensive study, revealing the dynamic nature of landforms shaped by natural 

processes. Research has highlighted the impact of erosion, sediment transport, and sea 
level rise on the evolving coastal landscape. Coastal erosion has led to the alteration of 
shoreline profiles, impacting the stability of the coastline and the surrounding 
ecosystems. Furthermore, the interaction between tides, wave action, and sediment 
movement has influenced the morphological characteristics of the coastal areas, 
emphasizing the need for in-depth analysis to understand the underlying processes 
driving these changes. Coastal land use and land cover play a crucial role in shaping 

https://inter-publishing.com/index.php/AJSLD/index


American Journal of Science and Learning for Development 2024, 3(1), 176-182. 179 

   

 

 

American Journal of Science and Learning for Development 2024, 3(1), 176-182. https://inter-publishing.com/index.php/AJSLD/index  

 

coastal dynamics in Jayapura City. Studies have shown that human activities, such as 
urbanization and improper land management practices, can exacerbate coastal erosion 
and sedimentation. Inlet dynamics, nearshore wave data, and modelling of nearshore 
morphologic processes are key elements in understanding coastal dynamics in Jayapura 
City. These studies highlight the need for a comprehensive assessment of land use, land 
cover, and climate change impacts in Jayapura City's coastal areas. The lack of effective 
land governance structures in Jayapura City has contributed to uncontrolled 
urbanization within fishing villages vulnerable to extreme environmental hazards, such 

as flooding and storms. To address these challenges and promote sustainable coastal 
development, it is crucial to prioritize research and data collection efforts. This will 
enable the development of evidence-based policies and strategies that integrate land use, 
land cover, and climate change considerations. In this context, the tourism industry has 
played a significant role in shaping the use of land in coastal areas. By fostering 
transnational linkages and promoting tourism in coastal areas, the industry has 
contributed to new dynamics and land use changes. These dynamics have triggered 
conflicts between local authorities and resulted in uncontrolled urbanization within 
fishing villages. This uncontrolled urbanization has increased land conflicts, heightened 
environmental vulnerability, and threatened local models of development. To effectively 
address these challenges, a comprehensive approach is needed that includes dynamic 
modelling of nearshore sediment transport, assessments of sea-level rise and storm 
impacts. 

There are three questions posed in this research: 

(1) What are the main drivers of coastal dynamics in Jayapura City, and how 
can this knowledge inform sustainable management strategies in the face 
of climate change and land use change?" 

(2) How do land use and land cover changes, erosion rates, sediment transport, 

and sea level rise interact to shape coastal dynamics in Jayapura City, and 
what are the implications for sustainable management strategies? 

(3) What are the main factors contributing to coastal erosion and land use 
change in Jayapura City, and how this knowledge can inform effective 
coastal management. 

The investigation aims to understand the current land use and land cover patterns 
in Jayapura City, as well as the drivers behind these patterns. Additionally, the 
investigation examines the impacts of climate change on land use and land cover 
dynamics in the coastal areas. It also explores the role of the tourism industry in shaping 
land use in coastal areas and assess the sustainability of current land use practices. 
Furthermore, the investigation assesses the vulnerability of Jayapura City to climate 

change impacts such as sea-level rise and storms.  

 

2. Method 

To conduct a comprehensive investigation of land use, land cover, and climate 
change in Jayapura City, a literature-enriched approach was adopted which combines a 
systematic literature review with on-the-ground data collection and analysis. The 
systematic literature involved a thorough search and analysis of relevant scientific 
publications, reports, and studies that focus on land use, land cover, and climate change 
in coastal areas, specifically in the context of Jayapura City. This provides an overview of 
existing knowledge, identify research gaps, and determine the key variables and 
indicators that need to be considered in the investigation. In addition to the literature 
review, on-the-ground data collection and analysis was conducted to gather site-specific 
information and validate the findings from the literature. 

The investigation utilized various sources and methods. These include: 

(1) Remote sensing and GIS analysis: Utilizing satellite imagery and aerial data to 
map and analyze land use and land cover changes over time. 
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(2) Socioeconomic surveys and interviews: Conducting interviews and surveys 
with local communities, policymakers, and stakeholders to understand their 
perceptions and experiences regarding land use, land cover, and climate change 
impacts in Jayapura City. 

(3) Field measurements and data collection: Gathering on-the-ground data 

through field measurements and observations to supplement the findings from 
remote sensing and GIS analysis, providing a comprehensive understanding of 
the physical and environmental characteristics of the coastal areas. 

(4) Climate modeling and scenario analysis: Utilizing climate models and scenario 
analysis to project future climate change impacts on land use, land cover, and 
coastal dynamics in Jayapura City, enabling the assessment of potential future 
vulnerabilities and adaptation strategies. 

 
Figure 1. Surveys of the field or recent relevant works 

 

3. Results and Discussion 

The integration of these diverse sources and methods enhances the depth and 
reliability of the investigation, ultimately contributing to a holistic understanding of the 
complex interactions between land use, land cover, and climate change in Jayapura City's 
coastal areas. This multifaceted approach provides valuable insights for policymakers, 
urban planners, and environmental practitioners in developing targeted strategies for 

sustainable coastal development and climate change adaptation. The results and 
discussions from this investigation forms the basis for evidence-based recommendations 
and policy interventions aimed at promoting resilient and sustainable coastal 
management practices in Jayapura City. The investigation also considers the role of the 
tourism industry in shaping land use in coastal areas and assess the sustainability of 
current practices. By considering a range of sources and methods, including remote 
sensing, socioeconomic surveys, field measurements, and climate modelling, the 
investigation aims to develop a comprehensive understanding of the complex 
relationship between land use, land cover, and climate change in Jayapura City. In 
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addition, the investigation assesses the effectiveness and potential impacts of current 
land use policies and planning strategies in addressing coastal dynamics and climate 
change challenges. Moreover, the investigation explores the socioeconomic aspects of 
land use and land cover changes in Jayapura City. The investigation examines how land 
use changes and coastal dynamics affect the livelihoods of local communities, 
particularly vulnerable populations such as indigenous groups. Overall, the 
investigation contributes to a better understanding of the interactions between land use, 
land cover, and climate change in Jayapura City's coastal areas, providing valuable 

insights for sustainable coastal development and climate change adaptation strategies. 
The integration of data-based strategies and advanced technologies is crucial for effective 
air pollution management in smart cities. These strategies allow for real-time monitoring 
and analysis of air quality data, enabling prompt intervention and mitigation measures 
to protect public health. Additionally, the implementation of artificial intelligence and 
data-based management can enhance air pollution forecasting models, taking into 
account individual exposure and the impact on population health. Furthermore, citizen 
participation and creative leadership play a vital role in addressing air pollution 
challenges in smart cities. Citizen engagement can provide valuable data and 
perspectives on local air pollution sources, impacts, and potential solutions. Furthermore, 
citizen participation can foster a sense of ownership and responsibility among residents, 
encouraging them to take actions to reduce their own contributions to air pollution and 
advocate for sustainable urban development policies. In the context of Jayapura City, the 

investigation explores how these concepts and strategies can be applied to address air 
pollution challenges and promote sustainable development in the coastal areas. 

 

4. Conclusion 

In conclusion, the comprehensive investigation of land use, land cover, and climate 
change in Jayapura City has provided valuable insights into the complex interactions 
shaping the coastal areas. By integrating diverse sources and methods such as remote 
sensing and GIS analysis, socioeconomic surveys and interviews, field measurements 
and data collection, as well as climate modelling and scenario analysis, the investigation 
has contributed to a holistic understanding of the current patterns, drivers, and impacts 
of land use and land cover dynamics in Jayapura City. 

The findings from this investigation serve as a foundational basis for evidence-based 
recommendations and policy interventions aimed at promoting resilient and sustainable 
coastal management practices in Jayapura City. It has also shed light on the role of the 
tourism industry in shaping land use in coastal areas and assessed the sustainability of 
current practices.   Moreover, the investigation has highlighted the importance of 
considering the socioeconomic aspects of land use and land cover changes, particularly 
their impact on the livelihoods of local communities, including vulnerable populations 
such as indigenous groups. 
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