
Horizontal 1 | Coastal Science Research

Vertical 1 | Innovative Engineering 
Solutions for CP and FM

Horizontal 2 | Monitoring, Prediction and 
Digitalisation of Coastal Environment

Horizontal 3 | Integrated and Adaptive Planning

Vertical 2 | Integrated  
Nature-based Solutions for CP

Vertical 3 | Sustainable Infra 
Solutions for CP and FM

Vertical 4 | Smart Management 
Solutions for CP and FM

•  Coastal processes (waves, current, storm surge, sediment transport)

•  �Extreme event (coupling of intense rainfall runoff and extreme sea levels, 
joint probability, events attribution)

•  �Technologies for integrated 
infrastructure 

•  �Construction techniques in deep waters

•  �Structural integrity

•  �Next-generation sensing technology

•  �AI, machine learning and physics-informed analytics to process data streams

•  �Cyber-physical predictive systems to couple advanced numerical simulation 
research

•  �Integrated coastal and urban planning tools

•  �Systems-level planning framework

•  �Social science research

•  �Flood loss curves

•  �Risk quantification

•  �Adaptive ‘green-grey’ hybrid solutions 
and large-scale testbed

•  �Framework for long-term monitoring

•  �Design criteria

•  �Low-carbon materials

•  �Lightweight, high-strength, 
corrosive-resistant materials

•  �Sustainable construction methods

•  �Smart ops and emergency response

•  �Predictive ops of tidal gates and 
pumping stations

•  �Smart system for structural health 
monitoring

V1

H2

V2

V4

H3

V3

H1

C

C

C

A

A

A

A

A

A

A

C

Core researchCP   Coastal Protection FM   Flood Management Applied research

Coastal Science Research

Monitoring, Prediction and 
Digitalisation of Coastal 
Environment

Innovative Engineering 
Solutions

Integrated Nature-based 
Solutions

•  �High-confidence design 
parameters for coastal 
processes

•  �Impact of climate change on 
coastal processes

•  �Impact on coastal protection 
measures

•  �Enhance predictive systems 
for coastal processes

•  �Enhance Singapore’s 
convective rainfall 
prediction

•  �Enhance predictive systems 
for runoff generation

•  �Adaptive, multi-functional 
and integrated solutions

•  �Develop local design 
standards

•  �Develop novel hybrid solutions

•  �Establish planning guidelines 
and engineering parameters 
for hybrid solutions

•  �Innovative approaches to 
implement

•  �Develop science-based 
monitoring and maintenance 
approaches

Building 
Know-how

RESEARCH

Coastal Protection and Flood Management Research 
Programme (CFRP)  Research Framework

Coastal Protection and Flood Resilience Institute (CFI) Singapore
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