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Abstract — This paper analyzes and models the network of Indonesian naval bases using a system dynamics approach combined with
solver model techniques. The study aims to optimize the logistics and operational efficiency of naval base networks, taking into account
various factors such as geographical distribution, resource allocation, and strategic importance. This study aims to analyze the current
naval base network and develop an optimized model to improve operational efficiency and resource allocation. It employs system
dynamics and solver model approaches to achieve these objectives. The scope includes the analysis of naval bases within Indonesia,
considering logistical, operational, and strategic factors. Limitations include data availability and the complexity of modeling large-scale
networks. The Methods Data were collected from various sources, including naval base records, operational reports, and geographic
information systems (GIS). The study concluded that system dynamics and solver model approaches effectively optimize naval base
networks, providing significant benefits in terms of operational efficiency and resource allocation.
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I. INTRODUCTION
1.1. Background

The Indonesian Navy operates a vast network of naval bases that are strategically located across the archipelago.
Efficient management of these bases is crucial for national security, maritime sovereignty, and logistical support for naval
operations.

1.2. Objectives of the Study

This study aims to analyze the current naval base network and develop an optimized model to improve operational
efficiency and resource allocation. It employs system dynamics and solver model approaches to achieve these objectives.

1.3. Scope and Limitations

The scope includes the analysis of naval bases within Indonesia, considering logistical, operational, and strategic factors.
Limitations include data availability and the complexity of modeling large-scale networks.

II. LITERATURE REVIEW
2.1. System Dynamics in Military Logistics

System dynamics is a powerful tool for modeling complex systems, such as military logistics networks. It allows for the
simulation of various scenarios and the assessment of their impact on system performance.
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2.2. Applications of Solver Models in Network Optimization

Solver models are mathematical optimization tools used to find the best solutions for complex problems. They have been
widely applied in network optimization, including transportation, supply chain, and military logistics.

2.3. Case Studies of Naval Base Network Analysis

Several case studies have demonstrated the effectiveness of system dynamics and solver models in optimizing naval base
networks, highlighting the benefits of improved resource allocation and operational efficiency.

2.4. Previous Research on Indonesian Naval Base Networks

Previous research has focused on the strategic importance and logistical challenges of Indonesian naval bases, but there
is a need for comprehensive modeling and optimization studies.

III. THE METHODS FRAMEWORK
3.1. Data Collection

Data were collected from various sources, including naval base records, operational reports, and geographic information
systems (GIS).

3.2. System Dynamics Modeling

A system dynamics model was developed to simulate the naval base network, incorporating key variables such as base
capacity, logistics flows, and operational requirements.

3.3. Solver Model Approach

The solver model was formulated to optimize the network, with objective functions related to minimizing logistical costs
and maximizing operational efficiency.

3.4. Validation and Verification
The models were validated and verified using historical data and expert feedback to ensure accuracy and reliability.
3.5. Geographic Scope and Case Study Selection

The study focused on key naval bases across Indonesia, with case studies selected based on strategic importance and
operational complexity.

IV. RESULT AND ANALYSIS
4.1. System Dynamics Model of Indonesian Naval Base Network
a. Model Structure and Components

The system dynamics model includes components such as naval bases, logistics nodes, transportation links, and
operational units.

b. Key Variables and Parameters
Key variables include base capacity, resource levels, demand for logistics support, and operational readiness.
c. Simulation Scenarios

Various scenarios were simulated, including changes in resource allocation, base capacity adjustments, and shifts in
operational priorities.

d. Sensitivity Analysis

Sensitivity analysis was conducted to identify critical variables and assess the robustness of the model under different
conditions.
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4.2. Solver Model Approach
a. Model Formulation

The solver model was formulated as a mixed-integer linear programming (MILP) problem, with constraints related to
resource availability and logistical requirements.

b. Objective Functions and Constraints

Objective functions aimed to minimize logistical costs and maximize operational readiness, with constraints on resource
capacities and transportation limits.

c. Solution Techniques

Solution techniques included branch-and-bound algorithms and heuristic methods to find optimal or near-optimal
solutions.

d. Optimization Results

The optimization results provided insights into the most efficient network configurations, highlighting potential
improvements in resource allocation and logistics.

V. DISCUSSION
5.1. Comparative Analysis of Simulation and Optimization Results

A comparative analysis of the simulation and optimization results was conducted to identify consistencies and
discrepancies.

5.2. Impact on Operational Efficiency

The impact of the optimized network on operational efficiency was assessed, including reductions in logistical costs and
improvements in response times.

5.3. Resource Allocation and Logistics Optimization

The optimized model provided recommendations for better resource allocation and logistics management, enhancing
overall network performance.

5.4. Strategic Implications for the Indonesian Navy

The strategic implications of the optimized network were discussed, emphasizing the benefits for national security and
maritime operations.

5.5. Case Study: Optimization of Indonesian Naval Base Network

Current Network Overview, an overview of the current naval base network was provided, highlighting key operational
challenges and logistical constraints.

5.6. Simulation of Current Network

The current network was simulated to establish a baseline for comparison with the optimized model.
5.7. Optimized Network Design

The optimized network design was presented, showcasing improvements in logistical flows and operational readiness.
5.8. Benefits and Challenges of the Optimized Network

The benefits and challenges of implementing the optimized network were discussed, including potential barriers and
solutions.
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VI. CONCLUSION
6.1. Summary of Findings

The study concluded that system dynamics and solver model approaches effectively optimize naval base networks, providing
significant benefits in terms of operational efficiency and resource allocation.

6.2. Contributions to Naval Logistics and Strategy

The contributions to naval logistics and strategy were highlighted, emphasizing the potential for improved national security and
maritime operations.

6.3. Final Thoughts

Final thoughts included the importance of continuous improvement and adaptation in naval logistics, ensuring the Indonesian
Navy remains capable and resilient.

VII. RECOMMENDATIONS
1. Policy and Strategic Recommendations

Policy recommendations included investing in infrastructure improvements, enhancing resource allocation strategies, and
adopting advanced modeling techniques.

2. Technological and Operational Improvements

Technological and operational improvements, such as adopting new logistics technologies and streamlining operational
procedures, were suggested.

3. Future Research Directions

Future research directions included further refinement of the models, exploration of additional optimization techniques, and
expansion of the geographic scope.
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