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• Regardless of which framework is followed, data from field observations and/or modeling are 
required to implement a decision support framework

• Some tools/models that generate inputs into a decision-making framework:
NOAA sea-level rise viewer
Nature Conservancy Coastal Resiliency Mapping Portal
ADCIRC Models (SLR + storm surge)
USACE Sea Level Change Curve Calculator 
Wave Watch III 
Lidar-derived digital elevation models
USGS Historical shoreline change rates

There are LOTS of strategic planning guidelines and examples to choose from
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Coastal Community Model-based Decision Support Tool

→What sets this framework apart is that it 
incorporates various modeling approaches to 
assess outcomes of adaptation strategies to help 
decide which are best for an individual community 
based on uncertainty tolerance



Phase 1: Coastal Typology Analysis – define Vulnerability and assign Value

• Characterize coastal geomorphology, exposure to 
hazards (waves, flooding, erosion), shoreline type

• Characterize land-use and density

Generate index and reference maps

Open-ocean beach        Marsh coast        Mangrove coast        Bayside beach        Commercial        Residential





From NYC Urban Waterrfront Adaptive Strategies, 2013



From NYC Urban Waterrfront Adaptive Strategies, 2013



Phase 2: Decision Horizon and Sea-level Rise Scenario 

• Identify time horizons for adaptive management and decision making 
→ 10, 20, 30 years

• Choose sea-level rise scenario: which curve to use?



Phase 3: Adaptation Response Strategy

Do nothing Protect Accommodate Retreat

• Nourishment
• Berm-building
• Living shorelines
• Marsh/mangrove restoration
• Sandbags
• Oyster restoration

• Seawalls
• Bulkheads
• Revetment

• Elevate buildings
• Flood-proof buildings
• Elevate land & roads
• Increase setbacks for new 

construction
• Replacing vegetation with 

salt-tolerant

• Limit expansion of 
development

• No rebuilding after storms
• Rebuilding restrictions after 

storms
• Buy-outs



Phase 4: Modelling to Assess Outcome of Response Strategy
• Explore effectiveness of alternative adaptation response measures
• Determine likely timeframe in which a decision or a new decision will need 

to be made (i.e. trigger point)

Conceptual models to gauge time, 
effectiveness, and consequences

Complex models for forecasting sea level rise on vegetated 
coasts (SLAMM) and storm + sea-level rise on open-ocean 
coasts (CoSMoS)

Broad range of models 
that vary in complexity

Statistical



• provide a probability distribution of outcomes based on data and 
user inputs

• require some data but do not need to be data-intensive – inferences 
are made using expert knowledge

• are not static; can be updated

Bayesian Network models

Storms, SLR, 
TWL, response 
history

Houses, roads, etc.

Nourishment, restoration, etc.

From Gutierrez et al., 2011

BN that predicts shoreline change 
vulnerability to SLR:

RISC-IT  D3.3 Bayesian Decision Support System (2015)



Available Modeling Tools

Description Pros Cons

Conceptual

Global model of transport 

pathways and processes based 

on data and understanding of 

dynamics

Useful tool to communicate 

complex processes and 

serves as basis 

understanding of the system 

as a whole

Only as good as available 

information and 

understanding of 

processes 

Analytical
Simple mathematical 

calculation 
Easy to compute

Limited ability to represent 

spatially and temporally 

varying conditions

Empirical

Uses basic physical principles, 

while primarily relying on 

available observations

Computationally cheaper to 

run compared to numerical 

models

Simplified approximation 

of processes

Numerical

Solves physical transport 

equations at discretized model 

locations 

Sophisticated model that 

resolves complex physical 

process over time and space

Can be computationally 

expensive to run
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