Going from Opportunistic to Strategic Green
Infrastructure
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Agenda:

e Background on green infrastructure practices for hazards
resilience

e Demonstrations and highlights:

Guide for Considering Climate Change in Coastal
Conservation (and Upcoming “How To”)

Green Infrastructure Mapping Guide
Green Infrastructure Costs and Benefits for Flood Reduction
Natural and Structural Measures for Shoreline Stabilization

Green Infrastructure Protective Services Animation

e (Questions



Find Products Here
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Green Infrastructure

Natural areas (and man-made systems that mimic natural processes) provide numerous benefits, from natural water storage areas that protect

communities from floods to cleaner air and water and great spaces for people to play. Here's a sample of what NOAA's Digital Coast provides to address

ALL

this topic.

TOOLS

@

TRAINING

Coastal Restoration Project Design and
Evaluation

Obtain the knowledge, skills, and tools to
design and implement projects that have
measurable impacts on a site.

Green Infrastructure Mapping Guide

Develop a GIS work plan to prioritize green
infrastructure for coastal resilience.

Introducing Green Infrastructure for
Coastal Resilience

Learn about key green infrastructure
concepts and practices that support coastal
resilience.

Q

coast.noaa.gov/digitalcoast/topics/green-infrastructure


https://coast.noaa.gov/digitalcoast/topics/green-infrastructure.html
https://coast.noaa.gov/digitalcoast/topics/green-infrastructure.html
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Why Green Infrastructure?




Coastal Flood Exposure Mapper

Select the Flood Hazards Map or
One of the Community Exposure Maps

Select a section below to view maps showing flood hazards or different aspects of community exposure to those flood hazards.

First-time user? Starting with
Flood Hazards is a good idea.

Flood Hazards

Flooding events are among the more
frequent, costly, and deadly hazards

that can impact coastal communities.

There are two types:

* Short-term (episodic) -
Temporary flooding caused by
extreme conditions, including
storm surge, tsunamis, inland
flooding, and shallow coastal
flooding.

Long-term (chronic) - Flooding
caused by a rise in relative sea

Societal Exposure

Understanding the populations that
live in or near coastal flood-prone
areas is an important information
need, since residents who are elderly,
wha live in high-density areas, cr who
are impoverished may merit special
considerations.

Infrastructure Exposure

Community infrastructure, including
roads, bridges, and water and sewer
systems, can be damaged by coastal
flooding. Communities should first
assess infrastructure vulnerabilities
and associated environmental and
economic issues to determine what
steps are needed to protect these
assets.

Ecosystem Exposure

Natural areas provide important
benefits to coastal communities,
including hazard protection, flood
storage, water quality maintenance,
fisheries support, and recreaticnal
opportunities. Communities can
increase resilience by protecting
natural areas along the coast that are
exposed to flooding and adjacent
inland areas.

coast.noaa.gov/digitalcoast/tools/flood-exposure




Coastal Flood Exposure Mapper
coast.noaa.gov/digitalcoast/tools/flood-exposure
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Green Infrastructure Approaches and Resources

| Shoreline



Landscape Conservation

e Area BETTER WORSE
e Proximity

e (Connectivity

e Buffer



Guide for Considering Climate Change in Coastal
Conservation

Guide for Considering
Climate Change in
Coastal Conservation

Office for Coastal Management

coast.noaa.gov/digitalcoast/training/considering-climate-change


https://coast.noaa.gov/digitalcoast/training/considering-climate-change.html
https://coast.noaa.gov/digitalcoast/training/considering-climate-change.html

Guide for Considering Climate Change in Coasta
Conservation

Six Steps Conceptual Model
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Conceptual model with selected strategies added
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= = = =3 REVISITSTEP1: STEP 5: @ _ ) | Figure 6. Conceptual model with example
Does what you've learned Review goal(s) and identify management = conservation goal outcomes from Steps 1-6. Strategies identified in

.rhn_)ughnu.r the process strategies. - ) . Step 5 are analyzed to determine which are most
influence your initial @ = conservation target (viability) feasible, cost-effective, and beneficial for the

conservation goal(s)? Are What strategies can improve the viability of conservation targets, I . d soal .
your goals attainable or do either directly or by olleviating stressors? _ example conservation target and goal. Engaging
they need adjusting? AN S = non-climate stressor with stakeholders is particularly important when
I STEP 6: ™ selecting strategies. In this example, strategies in
Formulate a Iong-term management plan @ = climate stressor boxes are those identified as the highest priority
based on selected strategies. based on analysis and public input. Selected
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Which C?HSENJUGH SII“GT%J‘ES shouwld you pn;jrr'!r‘ze? Who is g management plans, which, to the extent pDSSib|E,
\_.respansrb!efo.r Impienienting them and how o . . . will also outline implementation steps, roles and
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Figure 1. Step-wise process for considering climate change in coastal conservation planning. @ = negative relationship Tip: When prioritizing, develop criteria that work for

your purposes; you may consider co-benefits, as

coast.noaa.gov/digitalcoast/training/considering-climate-change




Green Infrastructure Mapping Guide

Menu Resources

Green Infrastructure Mapping Guide

This guide supports spatial analysts mapping green infrastructure for
resilience to coastal hazards. The guide helps analysts incorporate green
infrastructure strategies into a GIS work plan, and rank and prioritize green

infrastructure for their study area.

Ways to use this guide:

s Use the work plan to follow an example project and see how a spatial
analyst looks at multiple criteria to generate a final prioritization layer.

e At each step, track a case study to see how others have approached
the work, or access detailed guidance for completing the step.

e View or download worksheets and templates that will make the job
easier. Access related resources or full case study reports.

Get Started

Mot familiar with green infrastructure?

W atch this short animation to see how green
infrastructure supports coastal communities.

coast.noaa.gov/digitalcoast/training/gi-mapping


https://coast.noaa.gov/digitalcoast/training/gi-mapping
https://coast.noaa.gov/digitalcoast/training/gi-mapping

Community and Site Approaches

Low Impact Development Practices

Bioretention Green Roofs Permeable Pavements
(Infiltration and Filtering) (Storage and (Infiltration)

e Rain gardens Evapotranspiration) e Porous asphalt or

* Bioswales * Blue roofs concrete

e Stormwater planters » Cisterns e G@Grass or gravel pavers

* Pavers



Community and Site Approaches

Green Streets

* Key linking component in
green infrastructure network

* Design dependent on local
conditions but generally
includes

Alternative street widths
Swales

Bioretention

Permeable pavements

* Provides multiple benefits




Green Infrastructure Costs and Benefits for
Flood Reduction

§ ; ; @
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A Guide to Assessing Green Infrastructure
Green Infrastructure Options to Reduce Flooding
Costs and Benefits for

Flood Reduction Definitions, Tips,

and Considerations

Natlonal Oceanlc and Atmospheric Administration (NOAA) OFFICE FOR COASTAL MANAGEMENT
Office for Coasta I Management

Framework
STEP 1: STEP 2: STEP 3: STEP 4: STEPS STEP 6:
Define the Assess Flooding identify Howa  Assess nonﬂhg Iﬂonﬁl'y nd
Flooding Scenarios Flood Reduction
Problem without Target Can with Green and Costs llhe Desired
Green Be Met Infrastructure reen
Infrastructure with Green Inh-lsufucbure
Infrastructure Strategy

coast.noaa.gov/digitalcoast/training/qgi-cost-benefit


https://coast.noaa.gov/data/docs/digitalcoast/gi-econ.pdf
https://coast.noaa.gov/data/docs/digitalcoast/gi-econ.pdf
https://coast.noaa.gov/digitalcoast/training/gi-cost-benefit.html
https://coast.noaa.gov/digitalcoast/training/gi-cost-benefit.html

Shoreline Approaches

Natural

Dunes and Beaches Salt Marshes, Wetlands, Oysters and Coral Reefs

* Break offshore waves Veget:jltion, Subrnerged * Break offshore waves
 Attenuate wave energy Aquatic Vegetation ° Attenuate wave energy
e Slow inland water * Break offshore waves * Slow inland water
transfer e Attenuate wave energy transfer
* Slow inland water
transfer

* |ncrease infiltration



Shoreline Approaches

BREAKWATER SILLS GROIN

e Blends both nature-based and structural approaches
e Dissipates wave energy from structural practices
e Ecosystem service benefits from nature-based practices



Natural and Structural Measures for
Shoreline Stabilization

Natural and
Structural Measures
! sfor Shoreline

Stabilization

GREEN - SOFTER TECHNIQUES HOW GREEN OR GRAY GRAY - HARDER TECHNIQUES
Small Waves | Small Fetch | Gentle Slope | Sheltered Coast SHOULD YOUR SHORELINE SOLUTION BE? Large Waves | Large Fetch | Steep Slope | Open Coast

LIVING SHORELINE

VEGETATION EDGING SiLLs BEACH NOURISHMENT
ONLY ] i ONLY

q’

i
4
e )
VE L T |

@ LGN “‘

COASTAL STRUCTURE

BEACH NOURISHMENT BREAKWATER GROIN REVETMENT BULKHEAD
l & VEGETATION ON DUNE H
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coast.noaa.gov/digitalcoast/training/living-shorelines


https://coast.noaa.gov/digitalcoast/training/living-shorelines.html
https://coast.noaa.gov/digitalcoast/training/living-shorelines.html

Engaging Stakeholders

e Make it local
e (Offer solutions

e Use visualizations

coast.noaa.gov/digitalcoast/tools/canvis



Green Infrastructure Protective Services Animation

Get nature’s benefits between you
the next coastal storm

2 | <
Iy T A
= _\ i) 7
A= ~ e
. 1 A
: ‘\' = v
n e

coast.noaa.gov/digitalcoast/training/qgi-animation


https://coast.noaa.gov/digitalcoast/training/gi-animation.html
https://coast.noaa.gov/digitalcoast/training/gi-animation.html
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Oyster beds and ‘
sea grasses
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Coastal wetlands
al
7.

Shellfish beds =
and sea grasses

Learn more about the benefits and
implementation of livi ines.

coast.noaa.gov/digitalcoast/training/qgi-animation
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Green Infrastructure

Natural areas (and man-made systems that mimic natural processes) provide numerous benefits, from natural water storage areas that protect
communities from floods to cleaner air and water and great spaces for people to play. Here's a sample of what NOAA's Digital Coast provides to address

this topic.
ALL TOOLS TRAINING
Coastal Restoration Project Design and Green Infrastructure Mapping Guide Introducing Green Infrastructure for
Evaluation ‘ Coastal Resilience
Develop a GIS work plan to prioritize green
Obtain the knowledge, skills, and tools to infrastructure for coastal resilience. Learn about key green infrastructure
design and implement projects that have concepts and practices that support coastal
measurable impacts on a site. resilience.

coast.noaa.gov/digitalcoast/topics/green-infrastructure


https://coast.noaa.gov/digitalcoast/topics/green-infrastructure.html
https://coast.noaa.gov/digitalcoast/topics/green-infrastructure.html

Questions?

Lauren.Long@noaa.gov

Tashya.Allen@noaa.gov

TR EXACTLY WHAT
SR WE MEAN




