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What We Do: 
Help communities become 
more sustainable and 
resilient, and wisely conserve 
and manage coastal 
resources



Due to Climate Change, the U.S. is 
Experiencing More Extreme Events 



Top Natural 
Hazards in 
Delaware

- 2023 State Hazard 
Mitigation Plan



Visualization of Coastal Flooding in Lewes, DE

Courtesy of Climate Central



Delaware Does Not Need a Direct Hit to Feel Impacts

Ernesto Ida (top), Melissa



What Could a Direct Hit Look Like?



Know Your Zone - https://preparede.org/know-your-zone/







NE Wilmington, 2021







Harbeson, DE 2016







Lahaina Banyan Tree 2023-2024

Resilience:
The ability to 
bounce back 

after disruptive 
events



How long before life 
returns to “normal?”

Source: NISTBuilt Environment



Community 
Planning Process

Emergency & 
Disaster 
Preparedness

Natural 
Resource 

Management

Land Use 
Planning

Social & Economic 
Planning

Infrastructure 
Planning

Master Plan
Comprehensive Plan

Building Resilience Requires a 
Comprehensive Approach to Planning

• Zoning
• Building 

Codes
• Higher 

Standards

• LEED 
Certification

• Nature-Based 
Approaches

• Maintenance

• EJ Initiatives
• Aging in Place
• Social 

Networks
• Business 

Improvement 
Districts

• Emergency Operations Plans
• Hazard Mitigation Plans
• Education & Outreach
• Recovery Plans

• Regulations
• Incentives
• Restoration 

Projects 



Land Use and 
Infrastructure Planning

South Bethany

“Human settlements have been 
designed in a way that reflects a 

climate of the past, and this increases 
the likelihood that disaster-related 

losses will continue to rise.”
 

- Gavin Smith, Professor at UNC Chapel 
Hill, Coastal Resilience Center



Risk = Hazard + Exposure + Vulnerability

Hazard
(flooding)

ExposureVulnerability

Risk

Adapted from FEMA, IS-393.A 
Introduction to Hazard Mitigation



Exposure

People

Property

Natural & Built 
Infrastructure

Adapted from FEMA, IS-393.A 
Introduction to Hazard Mitigation



Fenwick 
Island and 
Rt 54 
Corridor

2 feet of sea level rise



Vulnerability

At-Risk 
Populations

Land Use 
Practices and 
Building 
Codes

Condition of 
Natural and Built 
Infrastructure

Adapted from FEMA, IS-393.A 
Introduction to Hazard Mitigation



Homebound adults Flood risk and evacuation options

Southeastern Sussex County
Source: DE-PLANs   https://www.deseagrant.org/



NOAA Sea Level Rise Viewer, depicting 2 ft 
SLR

Angola and Long Neck at 2 ft SLR.  
Source: NOAA Sea Level Rise Viewer https://coast.noaa.gov/slr/

Long Neck during sub-tropical 
storm Melissa

https://coast.noaa.gov/slr/


Our land use and infrastructure planning patterns are 
increasing our exposure and vulnerability to extreme 

weather and climate change
…at a time when our population is aging





Which home is more vulnerable to flooding?
Home elevations improve adaptive capacity



Green Infrastructure Practices



The natural 
floodplain is:

• Best at receiving, conveying, and discharging excess water
• A form of “green” community-based infrastructure that Nature 

gives us for free.
• Produces multiple benefits vs. grey infrastructure. 
• Costs us $$$ to replace it or mimic it with engineered solutions



Reducing Vulnerability Through Land-Use 
and Infrastructure Planning

Adopt
Higher Standards
• Protect critical 

facilities
• VE construction 

standards in AE 
zones

Invest in
Green infrastructure
• Expand buffers 
• Conserve and restore 

wetlands and forests
• Increase open space

Reduce
Impervious surfaces
• Downsize maximum 

lot coverage
• Encourage vegetated 

yards

“Communities that invest in nature-based approaches to reducing 
disaster risk can save money, lives, and property in the long-term AND 
improve quality of life in the short term.” 
– Building Community Resilience with Nature-Based Solutions: A Guide for Local Officials 
(FEMA)



Reducing Vulnerability Through Land-Use 
and Infrastructure Planning

Avoid 
Use of Fill
• “No Adverse 

Impact” approach

Modernize
Building Codes

Integrate
Climate change 
in all plans and 
policies

“Nearly all floodplain filling activities create negative consequences to adjacent 
areas. Improperly designed and constructed fill can also jeopardize structures 
elevated on fill.” - Association of State Floodplain Managers

For every $1 invested in mitigation under modern building codes, $11 is saved in 
disaster repair and recovery costs - FEMA



Resources

-  Association of State Floodplain Managers
https://www.floods.org/resource-center/association-of-state-
floodplain-managers-nai-no-adverse-impact-floodplain-
management/

https://www.planning.org/pu
blications/report/9112664/

https://toolkit.climate.gov/r
eports/building-community-
resilience-nature-based-
solutions-guide-local-
communities

https://www.nibs.org/projects/
natural-hazard-mitigation-
saves-2019-report

https://www.floods.org/resource-center/association-of-state-floodplain-managers-nai-no-adverse-impact-floodplain-management/
https://www.floods.org/resource-center/association-of-state-floodplain-managers-nai-no-adverse-impact-floodplain-management/
https://www.floods.org/resource-center/association-of-state-floodplain-managers-nai-no-adverse-impact-floodplain-management/


Thank you!
dswallow@udel.edu
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