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Study Tasks Overview 

• Future condition scenarios 

• Hazard data development 

• Overlay of hazard data on natural/built assets 

• Summary of impacts (cartographic, tabular, 
narrative) 

Task 1. 
Vulnerability/Risk 

Assessment 

• Review of existing programs/policies 

• Prioritize Task 1 findings 

• Qualitative and/or quantitative evaluation 

• Recommendations 

Task 2. Adaptation 
Planning 



Vulnerability Assessment 



SLR Scenarios 



SLR Scenarios – Model Projections 

• NOAA low scenario  

• continuation of historical 
observations 

• NOAA Intermediate-Low scenario 

• upper end of the IPCC Fourth 
Assessment Report 

• NOAA Intermediate-High scenario 

• upper end of semi-empirical 
methods  

• The NOAA High scenario 

• potential change with 
maximum possible glacier and 
ice sheet loss by the end of 
the century.   

• Chose to look at  

• Short-term (2045) 

• Long-term (2085) 

 



SLR Scenarios - Clearwater 

• From the NOAA Technical Report OAR CPO-1, Global Sea Level Rise 
Scenarios for the United States National Climate Assessment, Dec 2012. 

• Design meeting established a preference for representative short-, 
moderate- and long-term values with the short-term value providing a 
“no regrets” planning elevation  

 

Time 

Horizon 
Low 

Intermed

iate-Low 

Intermed

iate High 
High 

Average 

Value 

Representative 

Value 

Short-term 

(2040s) 
0.41 0.66 1.21 1.85 1.03 1 

Moderate-

term (2070s) 
0.64 1.25 2.61 4.16 2.17 2 

Long-term 

(2090s) 
0.80 1.74 3.83 6.22 3.14 3 



SLR Scenarios – Escambia 



• From the NOAA Technical Report OAR CPO-1, 

Global Sea Level Rise Scenarios for the United States 

National Climate Assessment, Dec 2012. 

 

 

 

 

• Design meeting and work plan established a step-wise 

assessment using half-foot (0.5 ft) increments from 0 to 5 

ft.  

 

SLR Scenarios – St Augustine 

Time Horizon Low 
Intermediate 

Low 
Intermediate 

High 
High 

Short-term 
(2045) 

0.4 0.7 1.2 1.9 

Long-term 
(2085) 

0.7 1.5 3.2 5.2 



Low 
Intermediate 

Low 
Intermediate 

High 
High 

0.4 Feet 0.7 Feet 1.2 Feet 1.9 Feet 

Short-term (2045) SLR Estimates 



Low 
Intermediate 

Low 
Intermediate 

High 
High 

0.7 Feet 1.5 Feet 3.2 Feet 5.2 Feet 

Long-term (2085) SLR Estimates 



Time Horizons for Planning 



• Table indicates earliest year 

scenario can occur based on 

level of SLR curve:  

• NOAA low scenario - 

represents a continuation of 

historical observations;  

• NOAA Intermediate-Low 

scenario, based primarily on 

based on the upper end of the 

IPCC Fourth Assessment 

Report;  

• NOAA Intermediate-High 

scenario, based on the upper 

end of global projections 

modeled by semi-empirical 

methods; and  

• The NOAA High scenario, 

based on a estimation of 

potential change with 

maximum possible glacier and 

ice sheet loss by the end of 

the century.   

 

Timing of Increments 

Sea Level 
Rise 

NOAA 
Low 

NOAA 
Intermediate 

Low 

NOAA 
Intermediate 

High 

NOAA  
High 

Feet Year Year Year Year 

0.50 2050 2035 2020 2015 

1.00 >2100 2060 2040 2030 

1.50 >2100 2085 2050s 2040s 

2.00 >2100 >2100 2060s 2040s 

2.50 >2100 >2100 2070s 2050s 

3.00 >2100 >2100 2080s 2060s 

3.50 >2100 >2100 2090 2070s 

4.00 >2100 >2100 2090s 2070s 



Align Scenarios with Planning, Lifecycles… 

Life Cycle 

Alignment 

Time 

Horizon/ 

Time 

Period 

Relevance Use 

Municipal 

Planning  

20-40 years 

2035-2055 

Comprehensive Plan & 

Outcomes 

Short end of Commercial 

and Utility life-cycles 

Vulnerability assessment 

Key planning value  

Basis for evaluation of all adaptation 

strategies 

Critical 

Infrastructure/ 

Long-term 

awareness  

50-80 years 

 

2065-2085 

Utility Infrastructure life-

cycle 

Transportation 

infrastructure lifecycles 

Residential structure 

lifecycles 

Secondary vulnerability assessment to 

provide insight into long-term risk  

Basis for long-term infrastructure 

decisions 

Evaluate cost-effectiveness of additional 

protection for adaptable resilience 

strategies 

 



SLR Mapping –  
Changes to Nuisance Flooding (2035) 

Climate Change Adaptation 



SLR Mapping –  
Changes to Nuisance Flooding (2085) 

Climate Change Adaptation 



Key Tipping Points 

Focus Area SLR Increase Metrics of Note 

Land Area 

Inundated 
2.0 Feet 

• Amount of inundated areas by MHHW begins to accelerate at this point 

• Majority of downtown and North Davis Shores becomes inundated 

Road 

Network 
2.0 Feet 

• Percentage of road network impacted accelerates (may be due to design 

standards around similar elevations) 

• Nuisance flood event could impact ~40% of network 

Bridges 

• 0.5 Feet 

 

• 1.5 Feet 

 

• 2.0 Feet 

• At 0.5 feet of SLR, nuisance flood event could start reducing the number 

of passable bridges 

• At 1.5 feet. nuisance flood impacts could transition 4 bridges from 

passable to non-functioning 

• At 2 feet SLR, MHHW could impact bridge approaches 

Buildings 

• 1.5 Feet 

• 2.5 Feet 

• Nuisance flood impacts 3 times as many buildings as currently vulnerable 

• 25 times as many buildings inundated from MHHW as currently 

vulnerable 

Historic 

District 

• 1.0 Foot 

• 2.5 Feet 

• At one foot of SLR, nuisance impacts to the district rise rapidly 

• At 2.5 feet, MHHW impacts to the district accelerate 

Archeological 

Resources 

No particular 

tipping points 

of note 

• Most cemeteries show little vulnerability to even high SLR changes for 

MHHW. However, many are already vulnerable to existing nuisance and 

1% flood events. 

• Archeological zones are fairly insulated from low SLR increases to 

MHHW, but can change dramatically once a threshold elevation is 

reached. 



Shoreline Response 

23  Sea Level Rise Vulnerability Assessment May 20, 2016 



Shoreline Response - Process 

Review historical 
changes 

Consider past 
coastal 

management 
activities 

Estimate future 
shoreline positions 

Shoreline Response 



Shoreline Response +1 ft. 

Shoreline 
Response 

• The northern shores 
have been 
accretionary in the 
near past 

• In the south, there is 
a trend toward 
erosion 

• Ongoing coastal 
processes (i.e. 
accretion) may 
counter SLR trends 
somewhat 

 



Shoreline Response +2 ft. 



Escambia Example 

Future Wave Hazard Modeling 



Future Wave Hazard Modeling 

Limit of Moderate Wave Action (LiMWA) - which is the inland limit of 
the area expected to receive 1.5-foot or greater breaking waves during 
the 1-percent-annual-chance flood event 



Limit of Moderate Wave Action (LiMWA) 



Future Wave Hazard Modeling 

Leverage FIS 
data resources 

Implement 
short/long-term 

SLR scenarios  

Assess changes 
to dune erosion 

Remodel wave 
heights 

Delineate 
changes in VE 

Zone & LiMWA 



Future Wave Hazard Modeling 



St Augustine Example 

Road Inundation  
(Mileage and Duration) 



• Overview: 

• Segment roads into small, discreet segments with 

assigned elevations 

• Apply NOAA coastal inundation tool to assess the 

anticipated number and duration for count and 

duration of instances where water levels will 

exceed road elevations by segment with each SLR 

scenario.  

Road Inundation Approach 



Road Infrastructure Process 

Split roads at 100 ft 
increments 

Establish min elevation 
by segment 

Assess flood 
frequency/duration for 

range of elevations  

Join range to road 
network 

Summarize 



Vulnerability Assessment - Results 

Street Flooding 

• Possible tipping 
point for MHHW 
around 2 ft.  

• At 1.5 ft., 30% of 
the road network 
is affected by 
nuisance flooding 

• At 3 ft., over 50% 
of the road 
network is 
affected by 
nuisance flooding 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

P
e
r
c
e
n

t
 o

f
 
N

e
t
w

o
r
k

 

Sea Level Rise Scenario (ft) 

St. Augustine Roads 

MHHW Nuisance 1%



Vulnerability Assessment - Results 

Street Flooding 

Nuisance Flood Event 



Vulnerability Assessment- Results 

  



Task 2. Adaptation Planning 



Adaptation Discussions 

Issue Area Specific Issues Identified 
Potential Responses 

Discussed 

Stormwater Management 7 8 

Flood Insurance and Freeboard 5 4 

Coastal Management 1 1 

Wastewater Management 2 3 

Roads and Bridges 2 2 

Disaster Recovery 3 3 

Justifying Adaptation Measures 2 2 



Adaptation Discussions 





Changes to 2017 CRS Manual 



   

Chris Zambito, CFM  

czambito@dewberry.com 
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