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Prioritizing natural and nature-based features
(NNBFs) that increase the resilience of coastal
communities to flooding

Pamela Mason

Management

inia Institute of Mari

Constdi " WILLIAM .~
”y% Albemarle- Pamlico 72

VIRGINIA INSTITUTE OF MARINE SCIENCE National Estuary Partnership

e Y

Hampton Roads Adaptation Forum “CQY, OFFICE FOR COASTAL MANAGEMENT
July 9, 2020 'HM" NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Ty O




NNBFs that enhance coastal flooding resilience
Goals

1. Support the preservation and creation of natural and
nature-based features (NNBFs) as a component of coastal
community resilience

2. Incorporate water quality and flood insurance services into
the assessment for existing features

3. Support localities’ decision-making by:
* |dentifying NNBFs that provide multiple benefits

* |dentifying target areas for new NNBF creation/restoration




NNBFs that enhance coastal flooding resilience
Goals

Three primary steps:

1. Map existing natural and nature-based features (NNBFs) and
buildings at less than 10 feet elevation in the coastal zone

2. Ildentify and rank existing NNBFs that provide multiple
benefits for communities

3. Identify target areas for new NNBFs to improve flood
resilience




NNBFs that enhance coastal flooding resilience

Map Existing NNBFs and buildings

Washington

contiguous to the Chesapea
and Atlantic Ocean |

Represent areas vulnerable to storm-
driven tidal flooding based on past storms
and to future sea level rise

%

~170,000 primary buildings
at less than 10 feet elevation

Data source: Chesapeake Bay Topobathy 1-meter
resolution DEM



NNBFs that enhance coastal flooding resilience

Map Existing NNBFs and buildings

Matural and Mature-Based Features at less than 10 feet in elevation
Dune
Beach

B Hybrid Living Shoreling with Breakwater

- Hybrid Living Shoreline with Marsh Sill

. Hyhbrid Living Shoreline with Oyster Sill

M Wooded

- Scrub-Shrub

- Forested Wetland

Scrub-5hrub Wetland

Ernergent Wetland

B Tidal Marsh

~ 350,000 NNBFs within
study area




NNBFs that enhance coastal flooding resilience

Identify NNBFs that provide multiple benefits
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How do we link NNBFs with buildings that
they benefit?

Inundation Pathways (IPs)

...depict lowest elevation areas connecting
the shoreline to buildings.

“ _
ll ﬁ | IPs represent where rising waters begin to
© _+% flood onto the land, but do not represent
flooding extent.

%+ |Ps depicted as multicolored lines. Building footprints are
‘. outlined in black.



NNBFs that enhance coastal flooding resilience

Identify NNBFs that provide multiple benefits

3. " Using these IPs, we can find NNBFs that lie
. between the shoreline and building and in the
path of rising water

For each NNBF, count the number of building IPs that
intersect

- This NNBF (tidal marsh) benefits 4 buildings

For each building, count how many NNBFs
intersect its’ IP
—> This building receives benefits from 2 NNBFs (a
tidal marsh and a wooded area)

NNBF Types (on this map):
B Tidal Marsh

Building footprint  Inundation Pathway (IP) Wooded




NNBFs that enhance coastal flooding resilience

Identify NNBFs that provide multiple benefits

NNBF Ranking
Four components or measures:

1. NNBF flooding mitigation services

2. How many buildings does the NNBF benefit?

3. Are there any critical community facilities the NNBF benefits?
4

. Can the NNBF be used to take advantage of existing programmatic

incentives?
Overall NNBF Score for Priority Ranking:
Add score for each category
medium
. . . 1. NNBF Total Capacity 0-0.0008 0.008-0.4 =0.4
EaCh N N B F IS aSSIQ ned a normal |Zed sScore Of Flooding mitigation potential based on elevation and (1-33 (33-66
IOW, medium ., or h |g h for each of these four feature type. percentile) percentile) (66-100 percentile)
2. Mumber of buildings impacted 0 1 building == 2 buildings
com pO ne ntS . Number of buildings that the NNBF benefits.

3. Critical Facility Benefit no yes

Does the NNBF benefit a community critical facility?
4. Co-Benefits Potential 0 1 cobenefit =»=2 cobenefits
Potential for NNBF to be used in incentive programs.




NNBFs that enhance coastal flooding resilience

Identify NNBFs that provide multiple benefits

ldentify NNBFs that may be used to take advantage of incentives

1. FEMA Community Rating System (CRS) credits. Potentially qualifying
NNBFs are in 100-year flood zone Special Flood Hazard Area and
overlay the Resource Protection Area (RPA) or RPA 100-ft buffer

2. Water quality/TMDL credit potential — N, P, TSS reductions. All NNBFs
except for beaches and dunes
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ADA

Evidence-based planning for changing climate

FORECASTS

Forecasting water
levels, temperature,
and precipitation
helps mitigate
impacts and plan
resilient communities.

projections for
Virginia

ADAPTATIONS

Case studies and
story maps illustrate
how adaptation
works, and can be
financed, through
zoning, planning,
engineering, and
policy practices.

FORECASTS

TOOLS

Tools assess risk and
and inform
preparation and
response to a
changing
environment. Access
flood risk maps,
shoreline
recommendations,
and an interactive
comprehensive map
of adaptation
strategies.

ADAPTATIONS TOOLS

RESILIENCE
RESOURCES

important for
community

adaptation. Including:

social and equity
issues, climate
outlooks and
resilience projects.

RESILIENCE RESOURCES

PLANNING & POLICY

Management
strategies from local
and State code to
the Community
Rating System. Leamn
about FEMA National
Flood Insurance
Program, relevant
local ordinances,
state legislation, and
access legal analyses,

PLANNING & POLICY

r

‘:—-—I




FORECASTS ADAPTATIONS TOOLS RESILIENCE RESOURCES  PLANNING & POLICY

Evidence-based planning for changing climate

TOOLS are
available to help
assess risk and
vulnerability to climate
impacts, build community
resiliency against extreme
events, and provide FEOOD RISK

ADAPTVA INTERACTIVE
MAP

guidance to prepare and
= View water levels, social
resr:iund 03 BT Floods are among the most What is the best vulnerability !
ETTTHELE frequent and costly natural management strategy for . !
) i 3 infrastructure and natural
disasters in terms of human your shoreline?

) ) capital in one viewer.
hardship and economic loss.

Learn more about flooding O
and floodplains in maps, aunch Viewer

models, documents and
websites.

Virginia's Flood Risk
Information System

Locality Road Flood Tool
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Restoration Opportunities

Target Areas: Create/Restore
shoreline NNBFs to benefit
coastal buildings

Target Areas

[/ Living Shorelines: or (D) ]
Marsh Rankec -

Living Shorelines: Suitable
Areas for Marsh Ranked for
Co-Benefits

[
[ B

Rank of Benefits Provided
. Most Benefits Provided

Many Benefits Provided

[ [O)

Some Benefits Provided

-
F?rt Monroe

R

!

Sea Level Rise / Flooeding Vulnerability / Risk Infrastructure Shoreline Management Natural Resources o PrOtegt;:;r{tE:?:ftlon Legend

5 =

How To
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NNBFs that enhance coastal flooding resilience

Identlfy NNBFs that prowde multlple benefits

FE r‘i‘- ot e
e 1"'1 Tk

AdaptVAlnteract-veMap ADAPTVA v > IR D QNSRS R o - 4 1ofa b
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Coastal NNBFs Ranked: Benefits to Coastal Buildings B X

Protection/ Retoration Type of NNBF: Beach Fact Sheet (opens in a new tab)

v [¥] Lands for Protection LY o | S el : e A RN L iy This Beach feature provides the Most Benefits to buildings and
oy : 35 e sio : P | communities, including:

tl DUEE s Renk o Y0 e T SR LA AR o ) =% " | ¢ Medium rank for the natural capacity of NNBF to mitigate
sliBGidir ) : i h T j coastal flooding
® High rank for the number of buildings on land less than 10
feetin elevation that the NNBF benefits (9 buildings)
; “3 N ¥ : ot i 4 ® Low rank for the number of critical community facilities on
= i Legend SN IR Woodland o SRS S Y | land less than 10 fe_et in elevation that the NNBF benefits L
sy 1 EEeeTI : i ) A : : critical community facilities)
: o L U iy T B Roma i ® Medium rank for the NNBF to be used for incentive
Lands for Protection - - SN T W e R e A3 ; i programs (1 out of 2: The NNBF or portion of the NNBF
- ; g Fgr bl & | potential to earn credit in the CRS Program.)
Coastal NNBFs Ranked:
Benefits to Coastal Buildings

NNBF Ranked
. Most Benefits
B o |:| Many Benefits

[:l Some Benefits

$
\Fort Monroe

p—
Protection / Restoration
Opportunities

Sea Level Rise / Flooding

/ Storm Surge Vulnerability / Risk Infrastructure Shoreline Management ‘ Natural Resources

Int-High
SLR 1/1/2020
scenario




Opportunities to improve coastal resilience
Identify target areas for new NNBFs

Why target the

Shoreline? : Adap-tVA Interactive Map ADAPTVA TS ‘:‘f

Protection/Restoration
i Restoration Opportunities

Target Are reate/Restore

First line of
d efe n Se '. E!,::,Erdew‘:;s NBFs to benefit coastal

[“] Living Shorelines: Suitable Ar

Programmatic Frassss—_

B o, - !'-.\ ‘ ; : ‘:;‘{
. . [ Target Areas: Create/Restore ~l A plon ‘:}\ "t : A4 : Hx"h
Incentives —In  EECEaNSE A AN NS
R P A Target Areas X \ s 3 ii‘\ 3 "
O AR SNES R
A 5 ) % % -\'\. : 8

Oth e r too I S L] Living Shorelines: Suitable A N 5 &7 \ ; )

i Areas for Marsh Ranked for S 0

. I bI t h I N Co-Benefits % A %Y. . ‘“

ava I a e O e p Rank of Benefits Provided & s

§ W i

' ¥

ort Monroe

. Most Benefits Provided

Many Benefits Provided

inform NNBF
creation (e.g.,
CCRM
Shoreline

Management
Model)

ability / Risk Infrastructure Shoreline Management

Some Benefits
Provided

Maxar | Center for Coastal Resources Management (CCRM), Virginia Institute of Marine Science (VIMS), | CCRM | VITA, Esri, HERE, Garmin

Natural Resources

q 20of2 D

Target Areas: Create/Restore shoreline NNBFs to benefit [ X
coastal buildings

Total 27 building(s) will benefit
Including 4 building(s) with no other benefit from NNBFs

Potential NNBF Restoration Options

Convert Existing Land Cover:
Impervious

Turf Grass

Expand Adjacent Existing NNBFs:
Tidal Marsh, Wooded

(pdf links open in a new tab)

NNBF Erosion Control Recommendation (SMM v. 5.1)
Plant Marsh with Sill
Click h for more information

Shoreline Structure Enhancements
Add natural features to existing structures: Debris, Revetment,
Unconventional.

Protection / Restoration
Opportunities

Powered by Esri



NNBFs that enhance coastal flooding resilience
Next steps...

« Work with localities to refine and communicate

Build on the Current Project:

« Add sea level rise projections

« Add co-benefits, e.g. RTE species habitats, habitat corridors...
* Incorporate offshore NNBFs: spits, SAV...

« Broaden target areas for NNBF creation to the upland




Pamela Mason

VIMS Center for Coastal Resources Management

mason@vims.edu
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