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OVERVIEW

• City resilience in the face of complex challenges

• Resilient Jacksonville strategy and actions

• Examples of green infrastructure in Jacksonville

• Future green infrastructure projects  
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CITY RESILIENCE is the ability of city 
systems to adapt and thrive in the face of 
acute shocks (sudden, extreme events that 
threaten a community) and chronic stresses 
(long-term pressures that weaken the fabric 
of a community over time).



ACUTE SHOCKS

Extreme Rainfall Events

Extreme Heat Events

Hurricanes / Tropical Cyclones

Winter Storms / Extreme Cold Events

Infrastructure Failure or Disruption

Energy Insecurity / Blackouts

High Winds

Wildfires

Infectious Diseases

Cyber Attack

Hazardous Materials Incidents

August 4, 2022

CHRONIC STRESSES

Sea Level Rise

High Tide Flooding

Heavy Rainfall

Coastal Erosion

Saltwater Intrusion

Groundwater Threats

Urban Heat Island Effect

Drought

Aging Infrastructure

Economic Downturns

Poverty

Social Inequality

Lack of Reliable Transportation

Lack of Safe and Affordable Housing

Food Insecurity & Supply Chain Disruptions

Lack of Healthcare Access

Chronic and Infectious Diseases



A CITY SHAPED 
BY WATER

• Atlantic Coast, St. Johns 

River, 59 Tributaries

• Over 1,500 miles of 

shoreline

• Tidal influence up to 100 

miles upriver



Jacksonville is exposed to many types of flooding



HOW WILL CLIMATE CHANGE IMPACT FLOODING?



LOCATIONS WITH AT 
LEAST 1% CHANCE OF 
FLOODING IN A YEAR: 
CURRENT



LOCATIONS WITH AT 
LEAST 1% CHANCE OF 
FLOODING IN A YEAR: 
FUTURE



A FUTURE WITHOUT ACTION

140,000 -> 430,000 23,000 -> 58,000 536,000 -> 959,000



Reduced risk of flooding & damage

Designing projects for multiple benefits

Neighborhood revitalization 

& economic development

Environmental education 

& workforce development
Improved health & quality of life

RESILIENCE

DIVIDEND 

Designing projects 

for multiple benefits





COLLABORATIVE 
DEVELOPMENT 
OF ACTIONS

• 45 Actions

• 90 Sub-Actions

• Implementation 

details, partners, 

funding mechanisms, 

timelines, and costs



PLACE-BASED STRATEGIES

Defining where different adaptation 
approaches make sense





Stormwater + 
Wastewater 

Infrastructure

What characteristics influence a neighborhood’s vulnerability to climate threats?

Age/Era of 
Development

Density of 
Development

Street + 
Roadway 
Network

Residential + 
Commercial 
Urban Form

Use of + 
Relationship to 

Waterbodies

Impervious + 
Vegetated 

Cover

S
U

B
U

R
B

A
N

R
U

R
A

L
U

R
B

A
N

Significant 
impervious surface 

with limited tree 
canopy

Oriented to 
Waterfront

Curbs and Gutters 
+ Sewered

Mixed UseGridded, 
connected, 
walkable

High densityHistoric / pre-WWII

Older, large mature 
tree canopy and 

small lots

No Access to waterCurbs and Gutters 
+Septic/Sewered 

mix

Long Linear 
Commercial 

corridors

Mostly gridded, 
mostly connected, 

somewhat walkable

Medium densityPost-WWII to 1978

Older, more dense 
vegetation and less 
impervious surface

Ditches + Septic 
Tanks

Primarily highways, 
interstates and 

state roads

Rural residentialPrimarily 
undeveloped

Large lots of lawn 
and impervious 

surface with new 
small trees

Adjacent to Open 
Water/Wetlands

Ditches + Ponds + 
Septic/Sewered 

mix

Regional 
Commercial hubs

Curvilinear, 
disconnected, 
designed for 

motorized transit

Low density1978 to today

DEFINING DEVELOPMENT TYPES

Makes use of 
regional 

commercial hubs

Adjacent to open 
water / wetlands



HISTORIC WALKABLE NEIGHBORHOODS

Character Risks Opportunities



CONTEMPORARY SUBURBS

Character Risks Opportunities



RURAL MOSAIC

Character Risks Opportunities



RESILIENCE ACTIONS

A comprehensive approach to 
improving resilience















LaSalle Street Bioswale









Shoreline 

Suitability Model

• Developed by 

Virginia Institute 

of Marine Science

• Adapted for 

Tampa Bay, 

Perdido Bay, and 

Pensacola Bay 

• Green vs. Gray





COJ Parks

• Largest park 

system in 

continental US

• Over 400 parks 

and facilities 

• Ideal locations 

for green 

infrastructure



Parks are ideal 

locations for green 

infrastructure

Practices Include:

• Native trees 

• Protected habitat

• Constructed wetlands

• Retention pond

• Rain garden

• Bioswale

• Green roof

• Cistern

• Porous asphalt

• Permeable pavement



FLORIDA DWIGHT PARK BIORETENTION



S LINE MULTIUSE TRAIL BIOSWALE



BEACH AND PEACH URBAN PARK STORMWATER POND



RIVERFRONT PARK GREEN ROOF





COMPOUND FLOOD MODEL

Identifying risk using best available 
science and data



Compound flooding occurs when rainfall, riverine flooding, and coastal flooding 
interact to produce combined flood hazards. 





New detailed 
models better 
capture 
complex flood 
dynamics



New detailed 
models better 
capture 
complex flood 
dynamics

Compound flood 
model captures 
localized 
flooding not 
included in 
existing flood 
data



ESTIMATING COMPOUND FLOOD FREQUENCY AND SEVERITY



VISUALIZING 

RESULTS



MODEL PERFORMANCE: HURR ICANE  I RMA



New modeling captures complexity of Hurricane Irma



FLOOD ID

• SFINCS Model

• Real-time 

forecasting

• Flooding extent, 

duration, and 

water depth





EMERGENCY 

RESPONSE:

Supporting 

real-time 

decision making



ENGINEERING 

& DESIGN:

Supporting resilient 

infrastructure 

design



PLANNING:

Guiding future 

growth in areas 

that are low risk 

and well-connected 

to infrastructure 



PLANNING GREEN 

INFRASTRUCTURE:

Site selection for projects on 

public properties across the city



GREEN INFRASTRUCTURE

Investing in public properties to 
mitigate heat and manage stormwater



Site Selection

• First 100 runs of 

compound flood 

model

• 630-CITY flooding 

complaints

• Flooding data 

from vulnerability 

assessment



Site Selection

• First 100 runs of 

compound flood 

model

• 630-CITY flooding 

complaints

• Flooding data 

from vulnerability 

assessment



MARY SINGLETON SENIOR CENTER



CONCLUSIONS

• Green infrastructure reduces flooding and extreme heat

• Resilient Jacksonville strategy includes green infrastructure

• Public parks are ideal locations for pilot projects

• Compound flood model will guide site selection for future projects



DOWNLOAD THE STRATEGY

AND FOLLOW OUR PROGRESS

resilientjacksonville.com
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