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Abstract. Increasing the capacity and sustainability of water resources are major challenges in reservoir 
management, especially in areas that are highly dependent on water resources for domestic, agricultural, and 
industrial needs. The Sier Reservoir, which plays a vital role in providing water to the surrounding area, has 
experienced a decline in capacity due to sedimentation, uncontrolled flow, and changes in rainfall patterns due 
to climate change This study aims to identify optimization efforts that can increase the capacity of the sier 
reservoir and ensure the sustainability of its water resource management. The methodology used in this study 
includes literature studies, field observations, surveys, interviews with relevant stakeholders, and quantitative 
data analysis. The results of the study indicate that technical measures such as sedimentation cleaning, 
infrastructure improvements, and the implementation of technology-based monitoring systems can increase 
reservoir capacity. 
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1. INTRODUCTION  

Increasing the capacity and sustainability of water resources is an important issue in 

many countries, especially in areas experiencing water crises. Sier Reservoir, as one of the 

sources the main water supply in the surrounding area, has an important role in supporting 

water needs domestic, agricultural, and industrial needs. However, the capacity of these 

reservoirs is often unable to meet demand continues to increase, especially during the dry 

season. This is due to several reasons factors, such as a decrease in the quality and quantity of 

available water due to sedimentation, runoff uncontrolled, as well as changes in rainfall patterns 

caused by climate change. 

Optimizing reservoirs through various technical and managerial efforts is an important 

step. to increase the reservoir's capacity and ensure the sustainability of the reservoir's function 

in the long term. In addition, the sustainability of water resource management in this reservoir 

is also highly dependent on social and economic factors, involving various stakeholder 

interests, ranging from government, local communities, to the private sector. This research 

aims to identify optimization steps that can increase capacity. Sier Reservoir and ensure the 

sustainability of its water resources management. This research also will discuss the challenges 

faced in implementing these efforts, as well as solutions. which can be applied to overcome 

existing problems. 
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Water is an irreplaceable resource for human life, whether for domestic, agricultural, 

or industrial needs. However, the challenges in managing water resources are increasingly 

pressing, particularly in regions that depend heavily on water reserves to support their 

sustainability. One critical issue is the decline in reservoir capacity due to sedimentation, 

uncontrolled water flow, and changes in rainfall patterns caused by climate change. The Sier 

Reservoir, as one of the primary water supply sources for the surrounding area, is under 

significant pressure that threatens its functionality. 

Optimal reservoir management is not only a technical necessity but also involves social, 

economic, and environmental factors. A comprehensive approach is required to ensure the 

reservoir’s sustainability, both in meeting current water demands and in addressing future 

challenges. This includes measures such as sediment management, upgrading supporting 

infrastructure, and implementing modern technology to monitor and manage water resources 

efficiently. 

This study focuses on efforts to optimize the capacity of the Sier Reservoir through a 

multidimensional approach, including literature review, field observations, surveys of 

stakeholders, and quantitative data analysis. By identifying strategic measures and existing 

challenges, this research aims to offer practical solutions that can be applied to enhance the 

capacity and sustainability of water resource management at the reservoir. 

 

2. METHODS  

This study uses qualitative and quantitative approaches to analyze efforts increasing the 

capacity and sustainability of the Sier Reservoir water resources. The methodology used is used 

are: 

1. Literature Study: Collecting and analyzing various references related to reservoir 

optimization and water resource management, both from previous research results, 

policies government, as well as best practices from other reservoirs. 

2. Field Observation: Conducting direct observations of the physical condition of the Sier 

Reservoir, including water volume, storage capacity, and existing supporting 

infrastructure. 

3. Surveys and Interviews: Collecting data through questionnaires and interviews with 

stakeholders. related parties, such as reservoir managers, government agencies, and 

affected communities by the existence of this reservoir. This survey aims to explore 

opinions regarding existing problems and potential solutions that can be implemented. 
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4. Quantitative Data Analysis: Using secondary data on flow rate, rainfall, and historical 

data on reservoir capacity to analyze trends in reservoir usage and capacity over the 

past few years. 

5. Model Simulation: Using hydrological simulation software to model water flow.and 

reservoir capacity under different climate change and water demand scenarios. 

 

3. ANALYSIS AND DISCUSSION 

1. Current Condition of Sier Reservoir 

Based on field observations and historical data analysis, the capacity of the Sier Reservoir 

shows a significant decline in recent years, due to sedimentation. reducing the volume of water 

storage. In addition, climate change causes uncertainty in rainfall patterns also affect water 

availability. It was found that the Reservoir Sier has problems in terms of water management 

in the dry season, where the capacity to hold water is... unable to meet the needs of the 

community and the agricultural sector. 

2. Efforts to Optimize Reservoir Capacity 

Optimization of the capacity of the Sier Reservoir can be done through several technical 

steps, such as: Sedimentation Cleaning: Carrying out dredging regularly to reduce sediment. 

mud that reduces the capacity of the reservoir. Infrastructure Strengthening: Infrastructure  

enhancement such as increasing the capacity of irrigation channels and repairing water 

gates to reduce water loss. Development of Monitoring System: Developing a water-based 

monitoring system technology to monitor water volume and optimize its management. 

Sustainability of Water Resources Management 

The sustainability of reservoir water resource management is highly dependent on policy. 

integrated management and active community participation. Some sustainability strategies that 

can be applied are: Community Based Management: Increasing awareness of the surrounding 

community regarding the importance of efficient water management. Diversification of Water 

Sources: Increasing water reserves by building other supporting infrastructure such as 

infiltration wells or reservoirs reserves. Application of Environmentally Friendly Technology: 

Using environmentally friendly technology environment in water management, such as the use 

of solar panels for water pumps and 

utilization of wastewater treatment systems for irrigation. 

3. Challenges and Solutions 

The main challenges faced in efforts to optimize and sustain the Sier Reservoir are: 

budget constraints for infrastructure renovation, climate change affecting patterns rainfall, as 
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well as the lack of public awareness regarding the importance of water conservation. For 

Therefore, cooperation between the government, the private sector and the community is 

needed in providing it resources, knowledge and policies that support the sustainability of 

projects reservoir optimization. 

 

Figure 3.1 

 

4. Integrated Approach in Reservoir Management  

Effective reservoir management requires a holistic and integrated approach that considers 

not only technical and environmental aspects but also socio-economic dynamics. The Sier 

Reservoir is influenced by complex interactions between natural systems and human activities. 

For instance, rapid urbanization in the surrounding areas has increased water demand while 

simultaneously contributing to pollution and sedimentation. Collaborative governance, which 

involves all stakeholders—government agencies, local communities, private sector actors, and 

environmental organizations—is essential for addressing these challenges. Furthermore, 

incorporating advanced data analytics and hydrological modeling can enhance the prediction 

of water availability under various climate scenarios. This allows stakeholders to design 

adaptive management strategies that are resilient to uncertainties. Additionally, the 

establishment of clear communication channels and transparent decision-making processes can 

build trust among stakeholders, ensuring long-term commitment to reservoir sustainability.The 

integration of traditional knowledge from local communities with modern technologies can 

also offer innovative solutions for water conservation and management. For example, 

traditional practices of soil and water conservation in upstream areas can complement 
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sedimentation control efforts in the reservoir. This synergy between modern science and 

indigenous knowledge can create a balanced and effective water management system. 

5. Environmental and Social Impacts of Reservoir Optimization 

Efforts to optimize the Sier Reservoir's capacity and ensure sustainable water resource 

management inevitably have both environmental and social implications. On the 

environmental side, dredging activities to remove sedimentation may temporarily disrupt 

aquatic ecosystems and biodiversity in the reservoir. However, these impacts can be mitigated 

through careful planning, such as conducting dredging during low-demand seasons and 

implementing habitat restoration programs afterward. Moreover, the introduction of eco-

friendly technologies, such as solar-powered pumps and water-efficient irrigation systems, 

helps minimize the carbon footprint of reservoir operations. Socially, reservoir optimization 

has the potential to improve the quality of life for the surrounding communities by providing a 

more reliable water supply for domestic, agricultural, and industrial needs. However, it is 

crucial to address equity issues in water distribution to ensure that all stakeholders, especially 

marginalized communities, benefit from these improvements. For instance, public 

consultations and participatory planning sessions can help identify and address specific needs 

and concerns of local residents. Another important social aspect is the role of education and 

public engagement in fostering a sense of ownership and responsibility among community 

members. Awareness campaigns highlighting the importance of sustainable water use, 

conservation practices, and the potential risks of neglecting reservoir maintenance can 

significantly enhance community participation. Additionally, creating employment 

opportunities in reservoir-related projects, such as dredging, monitoring, and maintenance, can 

provide economic benefits to local populations. By carefully managing these environmental 

and social impacts, the optimization of the Sier Reservoir can become a model for sustainable 

water resource management that balances ecological integrity with community well-being. 

 

4. CONCLUSION  

The Sier Reservoir plays a vital role in fulfilling domestic, agricultural, and industrial 

water needs in the surrounding area. However, its declining capacity due to sedimentation, 

uncontrolled runoff, and climate change poses significant challenges to its sustainability. This 

study highlights the importance of adopting a comprehensive approach that integrates 

technical, social, and economic measures to address these issues. 

Key optimization efforts include sediment removal, strengthening infrastructure, and 

utilizing technology-based monitoring systems to improve water management. Moreover, 
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sustainable water resource management depends on active community involvement, effective 

policy implementation, and the application of eco-friendly technologies. 

Despite these proposed solutions, challenges such as budget constraints, climate 

variability, and limited public awareness require collaborative efforts among governments, 

private sectors, and local communities. By adopting the strategies outlined in this study, the 

Sier Reservoir’s capacity and sustainability can be improved, ensuring its long-term 

functionality in meeting water demands. 
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