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There are LOTS of strategic planning guidelines and examples to choose from

* 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

Florida Adaptation
Wave Watch |l Planning Guidebook

Lidar-derived digital elevation models
USGS Historical shoreline change rates
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Steps to Create Adaptation Plans

Florida Adaptation
Planning Guidebook

Assemble a steering committee

Set guiding principles and
motivations

Establish planning area and describe
geographic context

Define public outreach approach
and opportunities for
community participation

Assess adaptive capacities
Prioritize adaptation needs
Identify adaptation strategies

Integrate into existing plans

Figure 1. Communities can follow this roadmap of steps to create an adaptation plan.
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VULNERABILITY ASSESSMENT

= Conduct an exposure analysis
® Conduct a sensitivity analysis

= Assign focus areas

IMPLEMENTATION
STRATEGIES

= Assess implementation capabilities

= Create a schedule of activities, actions,
and actors

= Monitor and evaluate




Coastal Community Model-based Decision Support Tool

Phase 1: *

Identify Coastal Type and
Risk Category

Vulnerability

Implementation +
Monitoring

Value

Satisfied with Phase
4 outcome

Phase 2:

Decision Horizon and
Sea-level Rise Scenario

Phase 4:
Evaluate Outcome of

. Adaptation Response

Initial outcome
of Phase 4
unsatisfactory

Phase 3:
& Identify Adaptation
Response Strategy

Strategy

science modelling
data  uncertainty

Short-term Long-term

Moderate High

- What sets this framework apart is that it
incorporates various modeling approaches to
assess outcomes of adaptation strategies to help Retreat

decide which are best for an individual community ;;‘;?:é'é
based on uncertainty tolerance Sor_u-nous

Protect Accommodate




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

e Characterize coastal geomorphology, exposure to

hazards (waves, flooding, erosion), shoreline type .
( & ) yp Generate index and reference maps

* Characterize land-use and density
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Table 1. Coastal Condition and Risk Category (modified from Volk et al)

Risk and Value

Vulnerability and Hazard

High

Moderate

Low

Shoreline vulnerability

High wave energy and
high erosion potential

High wave energy and
low erosion potential

Low wave energy and
low erosion potential

And/or

Or low wave energy
and high to moderate
inundation potential

High inundation
potential

and/or moderate
inundation potential

And/or low inundation
potential

Developed coast value

Substantial public or
private property and
infrastructure which
are important to the
economy or culture

Substantial public or
private property and
infrastructure which
have the potential to
become important to
the economy or culture

Little public or private
property of economic
or cultural importance

Natural coast value

Threatened or
endangered species
habitat, important
ecosystems with
economic and/or
recreational value

Other valuable natural
coastal systems

Altered ecosystem that
do not have substantial
economic or
recreational value




Based on the mapping of geologic landforms, shoreline condition, and wave exposure, nine geomorphology types emerged as representative of the e DI DEGREE OF EXPOSURE TO COASTAL HAZARDS
range of factors present in New York City. Each type is a composite of these three factors. These types can beanalyzed for their degree of exposure . 0 O oW EVENT BASED GRADUAL
to sudden and Emdua.l coastal hazards.

Sform Surge Wove Action  Sudden Erosion Sea Level Rise Ercsion
Oceanfront Beaches

Glacial sutwash plains, High fetch, ;
Low alevation [ gradual sopes, . . .

Unreinforced shorelines, Fine sediment
Hardened Oceanfront Flains Oceanfront Beaches

Glacial outwash plains, High fetch,
Low elevation [ gradual slopes,

®einforced shorefnes, Fine sediment .

Coastal Marshes

Slacial autwash plams, Low fetch,

Low slevafion [ gradual slapes, Hardened Cceanfront Flains
Unreinforced sharslines, Fine sediment

Hardened Sheliered Bay Plains

Glacial outwash plains, Low fetch,

Low elevaticn / gradual slopes,

Rainfarced tharefnas, Fine sadiment Coastal Marshes

Oceanfront Slopes

Glacial fill plains & hills, High feich,

Madium slevafion | madum slapes,
Unreinforced shorelines, Mix of sediment types

Sheltered Bay Slopes
Slacial il plains & hils, Low fatch, Hardened Sheftered Bay Flains

Medium elevafion,
Unreinfarced shorelines, Mix of sediment types

Hardened Sheltered Bay Slopes
Glacial till ploires & hills, High fetch,

Medium elevafion | medum slopes,
Reinforced sharenes, M of sediment fypes

Sheltered Bluffs Oceaniront Slopes

Fheltered bedrock controlbed hils & ridges, Low fetch,
High elevation / steep dopes,
Unreinfarced shorelines, Coarse sediment

Hardened Shettered Bluffs

Sheltered bedreck cantraled hils & ridges, Low fetch,
High slavafion | tteap dopes

Reinforced shorefnes, Coame sediment

Sheltered Bay Slopes
ol

Hardened Sheftered Bay Slopes

Sheltered Bluffs

Hardened Sheltered Bluifs
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From NYC Urban Waterrfront Adaptive Strategies, 2013
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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?

Unified Sea Level Rise Projection
(Southeast Florida Regional Climate Change Compact, 2015)
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Do nothing
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Phase 3: Adaptation Response Strategy

Protect

Nourishment

Berm-building

Living shorelines
Marsh/mangrove restoration
Sandbags

Oyster restoration

NCEWELS
Bulkheads
Revetment

Accommodate

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

Replacing vegetation with
salt-tolerant

Retreat

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

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

- Regional Scale
Deep water wave generation and
propagation using climate change

influenced future winds.

EXISTING

Swell propagation, wave generation,

overland flow, fluvial discharge.
[Delft3D, SWAN, and XBeach*]

2030

Broad ran ge Of m Ode/s [WaveWatch3*]  gtorm surge, and astronomic tides.
. . 1&E in ) _ [Delft3D and SWAN"*] High-resolution hydrodynamics:
that vary in complexity e | g Sl st s T
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e provide a probability distribution of outcomes based on data and

B . N k del user inputs
ayesian Network modeils * require some data but do not need to be data-intensive — inferences

are made using expert knowledge
* are not static; can be updated

BN that predicts shoreline change RISC-IT D3.3 Bayesian Decision Support System (2015)
vulnerability to SLR:
» Houses, roads, etc.

Felative
Sea-Level
Rize

Hazard
Boundary B
Conditions RBCeptors
<& Impacts
Storms, SLR, Hazards
TWL, response
history

Wave
Height

Coastal

Shoraling
Change
Fate

From Gutierrez et al., 2011 DRR Measures

Nourishment, restoration, etc.

Figure 3.1: Structure of Bayesian DSS (compare with Figure 3.7 to see more detail)
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Available Modeling Tools
| Description | Pros | Cons

Useful tool to communicate )
Global model of transport Only as good as available
complex processes and ) ;
pathways and processes based , information and
Conceptual _ serves as basis _
on data and understanding of i understanding of
, understanding of the system
dynamics processes
as a whole

_ _ Limited ability to represent
. Simple mathematical _
Analytical _ Easy to compute spatially and temporally
calculation ) .
varying conditions

Uses basic physical principles, | Computationally cheaperto | . . L
Simplified approximation

while primarily relying on run compared to numerical

_ , of processes
available observations models

Solves physical transport Sophisticated model that ,
i ) ] ) Can be computationally
equations at discretized model | resolves complex physical _
, _ expensive to run
locations process over time and space
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Coastal Community Model-based Decision Support Tool

Implementation +
Monitoring

Phase 1:
Identify Coastal Type and

Risk Category
Vulnerability

Value

Satisfied with Phase 4: Phase 2:

Phase 4 outcome Evaluate Outcome of Decision Horizon and
Adaptation Response Initial outcome Sea-level Rise Scenario
Strate Of Phase Z Short-term Long-term
science modelling unsatisfactory Moderate High
data  uncertainty

Phase 3:
Identify Adaptation

Response Strategy

Protect Accommodate

Retreat
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