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1. Introduction and Background
The port sector is a critical economic engine for Thailand, with the Port of Bangkok serving as the nation's primary gateway for international trade along the Chao Phraya River. As Southeast Asia's fifth-largest container port, it handles over 15 million TEUs annually (World Bank, 2023), yet faces mounting challenges including climate vulnerability, infrastructure strain from increasing cargo volumes, and a growing deficit in specialized Marine Engineer expertise. This Research Proposal addresses these urgent needs through targeted innovation in marine engineering solutions tailored to the unique geographical and operational context of Thailand Bangkok. The city's riverine port system, characterized by tidal influences, seasonal monsoon flooding, and aging infrastructure, demands context-specific engineering approaches that are currently underdeveloped in Thai academia and industry.
2. Problem Statement
Bangkok's maritime operations confront three interlinked crises: (1) Increasing flood risks due to sea-level rise and subsidence (Thailand's land is sinking at 1-3 cm/year), threatening port infrastructure; (2) Inefficient river navigation channels with depths insufficient for modern vessels, causing cargo delays; and (3) A critical shortage of qualified Marine Engineers trained in integrated river-port systems. Current Thai engineering curricula focus predominantly on coastal/oceanic applications, neglecting the distinct hydrodynamic challenges of Bangkok's riverine environment. This gap impedes Thailand's ability to meet its 2037 National Maritime Strategy goals and jeopardizes the Port of Bangkok's position as a key ASEAN logistics hub.
3. Research Objectives
This study proposes to:
1. Develop predictive hydrodynamic models for Chao Phraya River navigation channels under climate change scenarios (monsoon intensity, sea-level rise) specific to Bangkok's geography.
1. Design and test sustainable dredging optimization protocols that minimize environmental impact while maintaining adequate channel depth for cargo vessels.
1. Evaluate the efficacy of AI-driven vessel traffic management systems for reducing congestion in Bangkok's constrained river port corridors.
1. Identify key competency gaps in Thai marine engineering education and propose curriculum enhancements to produce industry-ready Marine Engineers equipped for Thailand's unique river-port challenges.
4. Methodology
The research employs a mixed-methods approach centered on Bangkok's operational realities:
· Field Data Collection (Months 1-6): Partnering with the Department of Marine Transport (DMT) and Port Authority of Thailand (PAT) to gather real-time river depth, sedimentation, and vessel traffic data from key Bangkok port zones (e.g., Laem Chabang feeder terminals, Bang Na approaches).
· Hydrodynamic Modeling (Months 7-12): Utilizing HEC-RAS and MIKE 21 software to simulate channel behavior under current and projected climate conditions (RCP 4.5/8.5 scenarios), focusing on sediment transport dynamics unique to the Chao Phraya's muddy riverine system.
· Stakeholder Workshops (Months 10-14): Conducting co-design sessions with Bangkok port operators, marine logistics firms, and engineering educators to validate models and prioritize solutions for local implementation.
· Educational Gap Analysis (Months 13-18): Surveying Thai universities (e.g., Chulalongkorn University, King Mongkut's University of Technology) and industry leaders to map current marine engineering curricula against Bangkok-specific operational needs.
5. Significance for Thailand Bangkok
This Research Proposal directly supports Thailand's national priorities as articulated in the "Thailand 4.0" economic strategy and the National Transport Policy Plan 2017-2037. By targeting Bangkok's riverine port system—where land-based infrastructure limitations make marine engineering solutions uniquely critical—the research will:
· Enhance Port Resilience: Reduce flood-related disruptions that cost the Bangkok economy ~$200 million annually (Asian Development Bank, 2022).
· Boost Trade Efficiency: Optimize channel depths and traffic flow, potentially reducing cargo dwell times by 15-25% at the Port of Bangkok.
· Build Local Capacity: Develop a tailored certification pathway for Thai Marine Engineers specializing in river-port systems, addressing the acute talent shortage (only 30% of Thailand's marine engineering graduates possess relevant river-navigation skills).
· Promote Sustainability: Integrate eco-friendly dredging techniques that minimize ecosystem damage to the Chao Phraya Delta—a critical biodiversity zone.
6. Expected Outcomes and Deliverables
The project will deliver four key assets for Thailand Bangkok:
1. A publicly accessible digital hydrodynamic atlas of the Chao Phraya River's navigable channels, updated with climate projections.
1. A validated AI-driven vessel scheduling algorithm for Bangkok port operations, deployable by PAT within 12 months of project completion.
1. A comprehensive curriculum framework for Thai universities to train river-focused Marine Engineers, including case studies on Bangkok-specific challenges (e.g., managing sediment from the Chao Phraya's high silt load).
1. A policy brief for the Ministry of Transport outlining phased implementation steps for adopting these engineering solutions across Thailand's port network.
7. Implementation Timeline and Budget
The 18-month project will be executed in collaboration with key Thai partners: The Department of Marine Transport (lead field operations), Chulalongkorn University's Faculty of Engineering (modeling expertise), and the National Research Council of Thailand (funding coordination). Estimated budget: THB 12,500,000 (~USD 365,000), covering personnel, software licenses, field equipment, stakeholder engagement, and curriculum development. All data collection will strictly comply with Thai environmental regulations and data sovereignty laws.
8. Conclusion
Bangkok's economic vitality is intrinsically linked to the operational resilience of its riverine port system. This Research Proposal positions the role of the Marine Engineer not merely as a technical function, but as a strategic catalyst for sustainable growth in Thailand Bangkok. By creating engineering solutions uniquely calibrated to the Chao Phraya's challenges—rather than importing overseas models—the project will yield immediate economic returns through reduced port delays and long-term national benefits via a skilled local workforce. The outcomes will directly advance Thailand's ambitions as a regional maritime leader while setting a benchmark for river-port engineering in similar Asian megacities facing climate pressures. Investing in this targeted marine engineering research is an investment in the future competitiveness, resilience, and sustainability of Bangkok itself.
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