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The city seeks to further 
understand the future 
impacts of both sea level 
rise and extreme heat by 
conducting city-wide 
vulnerability assessments 
using Atkin's City 
Simulator tool.

+
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BenefitsBenefits
• Data-driven process

• Able to support grant processes 
and requirements

• Incorporates how the 
community functions (traffic, 
housing, job occupations, etc.) 

• Provides a planning tool to 
stress test the city for expected 
climate impacts



Study Goals and Objectives

• Quantify potential future impacts of 
acute (storms and surge) and chronic 
(sea level rise) flooding and extreme 
heat by conducting a city-wide 
vulnerability assessment

• Measure impacts in terms of economics 
(lost productivity, damage to structure), 
people (trips disrupted, heat exposure), 
and natural systems (water quality, air 
quality, carbon footprint).

• Measure return on investment of 
mitigation and adaptation actions to 
assist in city's capital investment 
planning process and assist the creation 
of a future climate action report.

Drivers

• Rain (w/ storm type)
• Max Temperature
• Sea Level

Hazards

• Flood:
• Inland Flooding
• Coastal Surge (SLR)
• Tidal (SLR)

• Extreme Heat
• Citizen Exposure
• Increase energy 

usage

Metrics

• Climate
• Change in 

characteristic 
storms

• Change in surge 
levels

• Change in 
Temperatures

• Economic
• Storm Damage to 

property
• Storm Damage to 

assets
• People

• Disrupted Days
• Disrupted Trips
• Flood Damage at 

Homes/commercial
• Heat exposure 
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Future ConditionsDigital Twin

BaselineBaseline
Digital Twin Future Conditions+



Digital TwinDigital Twin



Building the Model

Digital Twin 
Development: 
Buildings and Parcels



• Used to assess most impacted roadways 
from various climate threats

• Road network based on original GIS 
layer provided by the city

• FDOT AADT sampled to road network for 
FDOT-maintained roads.

Annual Average Daily Traffic 
(AADT QC)



Future ConditionsFuture Conditions



Simulation Findings: Future Rain 

↑24% 
increase in 100-year 24-hour rainstorm by 2100.

• Rain Projection developed through City Simulator downscaling algorithm

• Using 100th percentile most severe future for simulations

• Projections:

• (2) Ian-sized storms from 2020 – 2100.  

• (6) 8” rainstorms (50-year event).



Findings: Future Sea Level 

• Using NOAA Intermediate-High with Tide Predictions from the Clearwater Tide Gauge
• Tide predictions are used to estimate King Tide levels

↑3.25
• NOAA Intermediate High 

projection

• Aligns closest with 2000-2020 
observed rise.

ft. by 
2100



1290
• 150 Commercial

• 1140 Residential

• Assumed FFE
• Commercial 
• Single Family Residential 
• Multi-Family Residential 

ft

Findings: Building Flooding

buildings 
with 
above-FFE 
flood risk



Findings: 
Trip Disruptions

• Major disruptions in 
coastal islands

• N. Fort Harrison Ave & 
Sunset Point Rd

• Stevenson Creek area

424
Stormwater tracking 

points with Avg. 
Annual Disrupted 

Trips > 10,000



Findings: Future Temperature 

↑300% 
increase in days > 90F

• All models agree in pronounced 
and sustained increase in Avg. 
Max Temp between 2020 and 
2100.

• Lower emissions scenario (RCP2.6 
and RCP4.5) shows level off by 
2050-60. 

• Used Higher Emissions Scenario in 
this study (RCP8.5) to stress test.



Findings: 
Heat Exposure

• Highest in low tree 
percentage locations 

• Highest in impervious 
areas

↑14%
Heating Degree Hours over 

2020-2060



Building Inhabitant Tree Percentage

• Average tree percentage for 
workers or residents who are 
outdoors during the day.

• Note that 30% is considered high 
for tree percentage.

• Parts of city at 30% or higher, but 
majority is below.

• Particularly impactful to outdoor 
workers and residents.



Scenario 
Development
Scenario 
Development



Initial Scenarios

Scenario Planning



Scenario 1 – Stevenson Creek: Elevate Roads and Acquire Structures



Scenario 1 – Stevenson Creek: Elevate Roads and Acquire Structures



In development







Next Steps:

• Refine scenarios and 
update results

• Finalize report

• Prioritize areas for 
adaptation planning 
and future grant 
funding
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