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Learning Objectives 

from Part 1 Discussion

1
Identify the risks associated with 
different types of flooding

2
Explain the advantages of 
watershed management based on 
future conditions

3
Describe flood resistant design 
measures for buildings and 
infrastructure



Today’s Learning 

Objectives

1
Define nature-based solutions and 
identify key drivers of their 
importance

2
Understand the benefits of nature-
based solutions

3
Identify types of nature-based 
solutions and identify key elements
of green infrastructure

4

Understand FEMA's role in 
implementing nature-based 
solutions and identify resources for 
communities to fund and support 
nature-based solutions



Learning Objective 1:
Design for Flood Resilience

Define nature-based solutions and 
identify key drivers of their 
importance



Nature-based 

Solutions
FEMA defines nature-based solutions as:

“Sustainable planning, design, environmental 

management, and engineering practices that 

weave natural features or processes into the 

built environment to build more resilient 

communities.”



Nature-based Solutions

● This decade FEMA has shifted to describe 

projects other institutions might refer to as “low 

impact development” or “green infrastructure” as 

“nature-based solutions” 

● The common thread among these terms is that 

they all offer value beyond the mitigating effects 

provided by conventional, single-purpose 

infrastructure:

○ Environmental benefits

○ Social benefits

○ Economic benefits



What is Green Infrastructure/Low Impact 

Development?

● Green Infrastructure:

○ No universal definition

○ EPA uses term “Green Infrastructure”

○ Broad concept - an umbrella term for concepts like low impact 

development, sustainable stormwater management, etc.

● Low Impact Development

○ Site-specific approach to land development

○ Focused on maintaining pre-development hydrology in an 

engineered environment

○ Emphasizes preserving natural features like wetlands and 

floodplains

EPA Definition:

“Green infrastructure uses filtration, infiltration, and 
evapotranspiration to treat and soak up rainwater 
where it falls. It can deliver multiple environmental, 
social, and economic benefits beyond stormwater 

management alone. 

Terms such as nature-based solutions, green 
stormwater infrastructure, and low-impact 

development are also used to describe green 
infrastructure installations, and there is overlap 

between these concepts.”



Key Drivers of the Importance 

of Nature-based Solutions

● Increasing frequency and severity of 

natural disasters

● Improved cost-effectiveness and 

resilience

● Benefits beyond mitigation of hazards

● Alignment with nation’s previous climate 

and equity goals (EO 14072)

https://www.govinfo.gov/content/pkg/F

R-2022-04-27/pdf/2022-09138.pdf

https://www.whitehouse.gov/briefing-room/presidential-actions/2022/04/22/executive-order-on-strengthening-the-nations-forests-communities-and-local-economies/
https://www.govinfo.gov/content/pkg/FR-2022-04-27/pdf/2022-09138.pdf
https://www.govinfo.gov/content/pkg/FR-2022-04-27/pdf/2022-09138.pdf


The Expanding Role of 

NBS within FEMA HMA 

Programs
With the 2018 Disaster Recovery Reform Act, FEMA’s HMA spending

has significantly grown, particularly with the establishment of the

BRIC program. With this, FEMA has increasingly recognized the

importance of nature-based solutions in mitigating the impacts of

flooding hazards. The use of nature-based solutions is cost-

effective and provides benefits to the community beyond the

hazard mitigation impacts.



Learning Objective 2:
Design for Flood Resilience

Understand the benefits of nature-
based solutions



The Benefits of Nature-based 

Solutions

Hazard Mitigation Benefits:

● Mitigation benefits also offered by 
traditional engineering solutions

● Reduction in loss of life and 
property resulting from natural 
hazards

Community Co-Benefits:

● Benefits unique to natural-based 
solutions

● Contribute to a community’s triple 
bottom line, adding social, 
environmental, and financial value



Hazard Mitigation Benefits: 

Flood Risk Reduction

Riverine Flooding Stormwater Drainage Coastal Flooding



Hazard Mitigation Benefits: 

Additional Risk Reduction

Drought Landslide



Environmental Social Economic

Community Co-Benefits
“The biggest selling points for nature-based solutions are their 

many benefits beyond mitigating the effects of natural hazards.”

-FEMA Building Community Based Resilience With Nature-based Solutions Guide

The 

Triple 

Bottom 

Line



Environmental 

Benefits



Social 

Benefits



Economic 

Benefits



Knowledge Check:

Learning Objective Two

1. What is the “triple bottom line”?

2. What is an example of an economic 

benefit provided by nature-based 

solutions?



Learning Objective 3:
Design for Flood Resilience

Identify types of nature-based 
solutions and identify key 
elements of green infrastructure



Scale of Nature-based Solutions

Watershed or 

Landscape Scale

Neighborhood or Site Scale Coastal Scale



Watershed/Landscape

Interconnected systems of natural areas 

and open space. These are large-scale 

practices that require long-term planning 

and coordination.



Watershed Scale: Wetland Restoration

Wetland restoration is the manipulation of a 

former or degraded wetland's physical, 

chemical, or biological characteristics to return 

its natural functions. Restoration practices 

include:

○ Re-establishment, the rebuilding a 

former wetland

○ Rehabilitation, repairing the functions of 

a degraded wetland



Watershed Scale: Wetland Restoration

Practices to restore wetlands include:

○ Restoring natural structure

○ Restoring natural function

○ Restoring native species of flora and 

fauna



Watershed Scale: Wetland Restoration

Wetlands are critical to supporting water 

resilience. Restoration of wetlands provides the 

following benefits:

○ Water filtration

○ Natural flood control and defense system

○ Biological hotspots

○ Carbon sinks

○ Crucial to food security



Neighborhood or 

Site Scale
Distributed stormwater management 

practices that manage rainwater where it falls. 

These practices can often be built into a site, 

corridor, or neighborhood without requiring 

additional space.



Neighborhood Scale: Biofiltration Swale

● Biofiltration swales are vegetated, mulched, or 

xeriscaped channels that provide treatment and 

retention as they move stormwater

● Used in place of traditional curbs and gutters

● Vegetated swales slow, infiltrate, and filter 

stormwater flows.

● Suited for placement along streets and parking lots



Neighborhood Scale: Biofiltration Swale

● Biofiltration swales provide the following 

benefits:

○ Reducing downstream flooding

○ Improved water and air quality

○ Groundwater recharge

○ Aesthetic open space



Coastal Practices
Nature-based solutions that stabilize the 

shoreline, reducing erosion and buffering the 

coast from storm impacts. While many 

watershed and neighborhood-scale solutions 

work in coastal areas, these systems are 

designed to support coastal resilience.



Coastal Scale: Oyster Reef Restoration

● Oysters are known as ecosystem 

engineers, forming large reefs that 

provide structural protection for coastal 

areas

● 85% of historic global oyster reefs have 

been lost

● Oyster reef restoration techniques 

include:

○ placing natural substrate material

○ installing artificial reef structures

○ oyster seeding



Coastal Scale: Oyster Reef Restoration

● Benefits of oyster reef restoration include:

○ Reduced flooding

■ natural breakwaters

■ can work in tandem with gray infrastructure 

like dikes, lowering wave height

○ Storm protection

■ mitigate land loss due to ability to hold 

sediment in place

○ Improved water quality

■ adult oysters filter up to 50 gallons of water 

a day, removing pollutants and sediments

○ Resilient fisheries

■ improved biodiversity and habitat for fish



A Hybrid Approach: Green-Gray Infrastructure

Natural systems including forests, floodplains, 

wetlands and soils that provide additional benefits for 

human well-being, such as flood protection and 

climate regulation.

Green Infrastructure

Conventional engineering solutions such as dams, 

seawalls, roads, pipes, and water treatment plants

Gray Infrastructure

Green-gray infrastructure combines 

conservation and/ or restoration of ecosystems 

with the selective use of conventional 

engineering approaches to provide people with 

solutions that deliver climate change resilience 

and adaptation benefits

Hybrid Approach: Green-Gray Infrastructure



A Hybrid Approach: Green-Gray Infrastructure

● Green rip-rap

● Artificial reefs

● Marsh-levee system

● Dune-dike system

Examples of Green-Gray 

Infrastructure:



Knowledge Check:

Learning Objective Three

1. Which of the following is not a benefit 

provided by wetland restoration? 

2. Biofiltration swales are an example of 

what scale of nature-based solution?



Learning Objective 4:
Design for Flood Resilience

Understand FEMA's role in 
implementing nature-based 
solutions and identify resources for 
communities to fund and support 
nature-based solutions



Relevant Policy Guidance: HMA 

Program and Policy Guide

● Refer to HMA Guidance Part 12 

Section A for details on eligibility 

requirements for nature-based 

solutions

● Nature-based solutions still must meet 

all HMA eligibility criteria including 

risk reduction benefits, cost 

effectiveness, & EHP/floodplain 

management requirements



FEMA Funding 

Opportunities 

for Nature-

based solutions



BRIC: Notice of Funding Opportunity

● Nature-based solutions are 

listed as both a program 

objective and a program 

priority in the FY 2023 NOFO

● Evaluation Criteria:

○ 5 points for 

neighborhood/site scale

○ 15 points for 

watershed/landscape scale

https://www.grants.gov/search-results-detail/350563


FMA: Notice of Funding Opportunity

● Included in the priority scoring 

criteria for “Localized Flood Risk 

Reduction Projects”

● Evaluation Criteria:

○ 100 points for the 

incorporation of nature-

based solutions



Key FEMA Resources: Building Community 

Resilience with Nature-based Solutions - A Guide for 

Local Communities

Tool for local practitioners to 

identify and engage necessary 

staff and resources for 

implementing nature-based 

solutions



Key FEMA Resources: Building Community 

Resilience with Nature-based Solutions - Strategies 

for Success

Guide that provides community 

leaders with strategies to carry 

out successful implementation of 

nature-based solutions. Provides 

the value of each strategy, along 

with case studies and other 

helpful resources.



The Community Rating 

System and Nature-

based Solutions



The Community Rating System 

and Nature-based Solutions
● 2021 Addendum to the 2017 CRS Coordinator’s Manual includes 

updated credit opportunities for projects that “preserve or 

restore the natural state of floodplains”

● Bonus Credit: Activity 420 (Open Space Preservation):

“Extra credit is provided for open space areas that are 

preserved in their natural state; have been restored to a 

condition approximating their pre-development natural state; 

or have been designated as worthy of preservation for their 

natural benefits, such as being designated in a habitat 

conservation plan”



The Community Rating System and Nature-

based Solutions - Additional Resources

● The Nature Conservancy: Community 

Incentives for Nature-based Flood Solutions

● The EPA: Get Flood Insurance Discounts 

with Low Impact Development, Open Space 

Protection Plans, and Stormwater 

Management Regulations

● The Flood Science Center: CRS Green 

Guide

● Coastal Resilience: A Suite of Community 

Rating System Resources

https://coastalresilience.org/
https://www.epa.gov/sites/default/files/2016-04/documents/epa-lid-gi_and_crs_final.pdf
https://floodsciencecenter.org/products/crs-community-resilience/green-guide/
https://coastalresilience.org/crs-resources/


External Partners and Resources

The Army 
Corps of 

Engineers

The 
Environmental 

Protection 
Agency

The Nature 
Conservancy

The National 
Ocean And 

Atmospheric 
Administration



External Partners and Resources: 

The Nature Conservancy (TNC)

● Through the FEMA Cooperating technical 

Partners program, developed guide for 

stakeholders pursuing FEMA HMA grants 

for nature-based solutions 

○ Grant opportunities

○ Most effective solutions by risk

○ Quantifying benefits of nature-based 

solutions

○ Tips for successful applications

https://www.nature.org/content/dam/tnc/nature/en/documents/Promoting-Nature-Based-Hazard-Mitigation-Through-FEMA-Mitigation-Grants-05-10-2021-LR.pdf


External Partners and Resources: 

The Environmental Protection Agency (EPA)

● Green Infrastructure Webcast Series

○ 2024 “Soak Up the Rain” webinar series 

showcases projects and practices at the 

intersection of equity and green 

infrastructure

○ All prior webcasts available on website

● Bioretention Design Handbook

● Green Infrastructure Website

○ Green infrastructure basics

○ Resources for planning, designing, and 

implementing

○ Permitting guidance

https://www.epa.gov/green-infrastructure



External Partners and Resources: 

The National Ocean and 

Atmospheric Administration 

(NOAA)
● Office for Coastal Management Digital 

Coast Program

● Series of Green Infrastructure-related 

trainings and tools

○ Live, quick reference, and self-paced 

trainings such as:

■ Nature-Based Solutions: Benefits, 

Costs, and Economic Assessments

■ Nature-Based Solutions for Coastal 

Hazards

■ Green Infrastructure Mapping Guide
https://coast.noaa.gov/digitalcoast/



External Partners and Resources: 

US Army Corps of Engineers

● Engineering with Nature Program

● Developed guide for nature-based 

solutions specifically related to flood risk 

management

● EWN Atlas Series

○ highlight case studies of successful 

nature-based engineering solutions

International Guidelines on Natural and Nature-Based Features for Flood Risk Management - Engineering With Nature

https://ewn.erdc.dren.mil/international-guidelines-on-natural-and-nature-based-features-for-flood-risk-management/


Knowledge Check:

Learning Objective Four

1. How many points are available for in the 

prioritization evaluation criteria for 

“localized flood risk reduction projects” 

for nature-based solutions in the FMA 

program?

2. What external partner created the 

Bioretention Handbook?



Nature-based Solutions: 

Case Studies



Coffee Island Oyster Reefs

Location: Portersville Bay, AL

Scale: Coastal site

Project: 1.02 miles of oyster reef

Results:

● Reduced coastal erosion rates

● Increased oysters settlement rates and 

juvenile fish populations

● Created 20 acres of seagrass and marsh 

habitat

● 33 full time jobs and 72,570 total 

implementation work hours

Oyster reef breakwater constructed from ReefBLK. 
(Photo by Mary Kate Brown, The Nature 
Conservancy)

Sandpipers foraging 
on reef balls



Exploration Green

Location: Clear Lake, TX

Scale: Landscape

Project: Converted 200-acre golf course to flood-

water detention center with 39 acres of wetland

Results:

● 500 million gallons of flood water storage capacity

● Flood protection for 30,000 residents 

● Water quality improvement

● 6 miles of hike and bike trails



New Haven Bioswale Success Story

Location: New Haven, CT

Scale: Neighborhood

Project: A public-private partnership in New 

Haven resulting in the installation of more that 

250 bioswales in areas with localized flooding 

concerns

Results:

● Remove 70-75% of stormwater runoff

● Filter out metals from runoff

● Prevent up to 4 million gallons of runoff from 

entering the Long Island Sound



Implementing Green Infrastructure at 

Multiple Scales to Enhance Resilience

Location: Alachua County, FL

Scale: Landscape & Neighborhood/Site

Project: County-wide green infrastructure 

strategy involving improving land development 

codes, preserving open space, training for land 

developers on low-impact development practices

Read more about implementation here:

https://coast.noaa.gov/digitalcoast/training/alach

ua-county.html 



Implementing Green Infrastructure at 

Multiple Scales to Enhance Resilience

“Now, when a new development project comes 

in, code requires that 20 percent of the site be 

set aside as open space.

If this isn’t viable for developers, they can 

implement low impact development to get 

credit for the open space areas they weren’t 

able to conserve. Many developers are using 

these techniques, such as bioretention and rain 

gardens, to enhance the stormwater systems 

and increase their development potential.”



Learning Objective Review

1
Define nature-based solutions and 
identify key drivers of their 
importance

2
Understand the benefits of nature-
based solutions

3
Identify types of nature-based 
solutions and identify key 
elements of green infrastructure

4

Understand FEMA's role in 
implementing nature-based 
solutions and identify resources for 
communities to fund and support 
nature-based solutions



Q&A



THANK YOU !!
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