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Monetary value of ecosystem services

« Benefits to people provided by nature
(provisioning, regulating, supporting, cultural)

 Measuring ecosystem services in monetary
terms facilitates straightforward analysis of
tradeoffs for better decision-making and policy oo
PRI &
-e.g., National Strategy to Develop Statistics for '
Environmental-Economic Decisions (2023)

Ecosystem Services

« ESV can be highly location specific - variability
In service provision and associated human values
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Valuing benefits of marshes and living shorelines

' Middle Peninsula, Virginia
Over 12000 acres Tidal Marsh
+ Over 500 Living shorelines

Legend
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OBJECTIVES

1. Estimate the monetary value of ecosystem service
benefits provided by marshes & living shorelines
for local communities in the Middle Peninsula

2. Develop a Shoreline Restoration Benefit Calculator -
input project specific information and output
community benefits
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Ecosystem benefits of living shorelines

o

Reduced Storm Impacts

Eg Improved Fish Habitat

&

Mutrients Removed/Stored

ﬁﬁ Carbon Removed/Stored

ECOSYSTEM SERVICES OF SUSTAINABLE SHORELINES
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AESTHETICS WATER ACCESS RECREATION SHORELINE STABILITY FISHERIES HABITAT PROVISION  WATER QUALITY

Ei';_ Improved Recreation

Credit Center for Coastal Resources Managemant; Kelsey Broich, Metwork for Engineering with Mature, University of Georgia;
Integration and Application Metwork (lan umces.edu/media-library)

Supporting studies within the region of marshes/living shorelines ES: Chambers et al. 2021, AR
Isdell et al. 2021, Bilkovic et al. 2021, Guthrie et al, 2022; Levene et al. 2022, Leu et al. 2024 VIMS ‘3%%&2‘
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Valuation methods

Hybrid Benefit Transfer Approach— we applied mean estimates
of the economic value for marsh ecosystem services from
existing studies to Middle Peninsula

Literature-derived service values were adjusted to the
region with human use and preference surveys and

geospatial, statistical and physical modeling

* Storm risk reduction values adjusted based on
marsh size and shape (wave attenuation capacity)
and relative storm exposure, determined by wave
heights that occurred during 2 historic storms

* Fish habitat provision values adjusted based on low
marsh area, width and length relationships with fish
abundance from local studies

* Recreational fishing values adjusted based on the
stated preferences of recreational fishers in the
region and distance to public access

* Nutrient and carbon storage adjusted based on
restored marsh area
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SHORE-BET — Benefit Evaluation Tool

SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MaP
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STEP 2: PrROVIDE PrROJECT DETAILS
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COMMUNITY BENEFITS oF MARSH RESTORATION

g Reduced Storm Impacts

gg Improved Fish Habitat

ﬁ Nutrients Removed/Stored
ﬁ% Carbon Removed/Stored

i{u Improved Recreational Fishing

TOTAL 30-YEAR COMMUNITY
This Project

Existing Middle Peninsula Living Shoreline Projects

PROJECT DETAILS

1,200 FEET 84,000 sQ. FT

177.08 |lbs

PER YEAR 30-YEAR

$11,798.93 $264,254.37 0
$1,966.36 $44,039.50 0
$3,172.52 $71,053.29 (1]
$1,489.37 $33,356.5 0
$423.64 $9,488.12 0

BENEFIT VALUE

$422,191.80

10.78 |lbs 13419.53 lbs

Shoreline Length Marsh Area Protected/ Nitrogen Phosphorus Sediment
Protected Restored Pollution Reduction per Year
LOCATION DETAIL
a0l al «l il 324
Low Public Access High Storm Exposure Exceptional Quality Low Social Population Per Square
More than 3.5 miles Fish Habitat Created Vulnerability Mile

to an access point
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https://cmap22.vims.edu/ShoreBet/

Outputs for each project

Annual and projected 30-year
benefits for each service

Total projected 30-year value
for the bundle of services
Total shoreline length
protected

Marsh area restored

Amount of pollution reduction
per year

Relative rankings for public
access, storm exposure, fish
habitat quality, social
vulnerability

Population per square mile for
the project location
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SHORE-BET — Benefit Evaluation Tool https://cmap22.vims.edu/ShoreBet/

SHORE-BET Marsh Restoration Community Benefit Calculator

SHORE-BET: Marsh Restoration Community Benefit FOEEN
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SHORE-BET — Step 1: locate project https://cmap22.vims.edu/ShoreBet/

SHORE-BET Marsh Restoration Community Benefit Calculator VIMIS | &y
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|:">i STEP 1: LOCATE PROJECT ON THE MAP I COMMUNITY BENEFITS oF MARSH RESTORATION

CENTER FOR COASTAL RESOURCES MANAGEMENT
Reduced Storm Impacts $0 $0

PER YEAR 30-YEAR
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Add project center point §i§0]

Improved Fish Habitat $0 $0

Nutrients Removed/Stored
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Carbon Removed/Stored $0 50
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TOTAL 30-YEAR COMMUNITY BENEFIT

This Project
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PROJECT DETAILS

ASA, USGS, EPA NPS, USFWS

secgraphics | Powered by Esrij

STEP 2: PROVIDE PROJECT DETAILS LOCATION DETAILS

Enter lnear feet | LENGTH ALONG SHORELINE

HiGH MarsH WiDTH (FeeT) WU

Low MarsH WIDTH (FEET)
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SHORE-BET — Step 1: locate project
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SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MAP I COMMUNITY BENEFITS oF MARSH RESTORATION
PER YEAR 30-YEAR
é Reduced Storm Impacts $0 30 i}
gg Improved Fish Habitat 30 $0 o
ﬁ__ﬁ Nutrients Removed/Stored $0 0 i}
W Carbon Removed/Stored $0 30 0
.h/__ Improved Recreational Fishing $0 g0 n

TOTAL 30-YEAR COMMUNITY BENEFIT VALUE

This Project
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&, Bearch for a Location i Measure Distance 4 View Legend £ View Lavers

PROJECT DETAILS

LMaxar| Esn Commiunity Maps Contributors, VGIN, @ OpenStreetMap, Micrasoft, Esri, TomTom, Garmin, SafeGraph, Ge... Powered by Esr.iJ
Length of Mar Pollution Reduction
STEP 2: PROVIDE PROJECT DETAILS
Enter lnear feet | LENGTH ALONG SHORELINE LOCATION DETAILS
Enter feet HiGH MarsH WioTh (Feer) (L
- Recreationa Fish Habitat Provided Area Population
Enter feat Low MarsH WIDTH (FEET) Ac

Dlamn ;
Liensity

@ ABOUT B caLcuLaTION INFO g’ PRINT REPORT @ RESOURCES
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SHORE-BET — Step 1: locate project
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SHORE-BET: Coastal Community Benefit Tool

I STEP 1: LOCATE PROJECT ON THE Map I @ map Help CALCULATED COMMUNITY BENEFITS
PER YEAR 30-YEAR

g Reduced Storm Impacts 50 30 n

.éé”g Improved Fish Habitat 50 50 n
Existing " i
Living ﬁ Mutrients Removed/Stored 50 30 n
Shoreline
Projects W Carbon Removed/Stored $0 50 n
RO E/__ Improved Recreation 50 $0 n

@ Access
Points

Parcel
@ Boundarie

PROJECT DETAILS

O, Search for a Location &3 Measure Distance # View Legend 2 View Layers
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Maxar | Virginia Geegraphic Information Netwark (VGIN) | Esri Community Maps Contributors, VGIN, ® OpenStreetMap, Microsoft, Esri, To... d by Esri

STEP 2: PROVIDE PROJECT DETAILS
LENGTH ALONG SHORELINE

HicH MaRsH WIDTH (FEET) @ HELP B CcALCULATION INFO IE.J PRINT SUMMARY @ ABOUT

Low MarsH WIDTH (FEET)

~ Step 3: CALCULATE BENEFITS @



SHORE-BET — Step 2: enter project info
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SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MAP COMMUNITY BENEFITS oF MARSH RESTORATION
PER YEAR 30-YEAR
é Reduced Storm Impacts $0 $0 n
:éfg Improved Fish Habitat $0 50 n
% Nutrients Removed/Stored $0 $0 n
w Carbon Removed/Stored 30 50 n
.H:L. Improved Recreational Fishing $0 $0 n

TOTAL 30-YEAR COMMUNITY BENEFIT VALUE

This Project

Q. Search for a Location i Measure Distance & View Legend 2 View Layers

PROJECT DETAILS

Maxar | Esti Community Maps Contributors, VGIN, © OpenStreetMap, Microsoft, Esri, TornTom, Garmin, SafeGraph, Ge...  Powered by Esrij

Length of Shoreline Marsh Area Protected/ Follution Reduction
STEP 2: PROVIDE PROJECT DETAILS Protected testored

1200 LENGTH ALONG SHORELINE LOCATION DETAILS
40 HicH MarsH WioTH (Feer) (L)
tor Fish Habitat Provided
30 Low MarsH WIDTH (FEET) _— Vi
Exposure V ty
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SHORE-BET — Step 3: calculate benefits
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SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MAP COMMUNITY BENEFITS oF MARSH RESTORATION
PER YEAR 30-YEAR
% Reduced Storm Impacts $7,865.96 $176,169.58 n
2% | Improved Fish Habitat $1,966.36 $44,039.50 0
% Nutrients Removed/Stored $3,172.52 $71,053.29 n
& Carbon Removed/Stored $1,489.37 $33.356.51 n
¥\ ' Improved Recreational Fishing $1,270.93 $28,464.37 i}

TOTAL 30-YEAR COMMUNITY BENEFIT VALUE

This Project $ 83.25

Q. Search for a Location & Measure Distance #* View Legend 2 View Layers

PROJECT DETAILS

Maxar | Esri Community Maps Contributors, VGIN, © OpenStreetMap, Microsoft, Esri, TomTom, Garmin, SafeGraph, Ge...  Powered by Esri} 1 200 FEET 84 000 SQ. FT 177.08 |bs 10.78 |bs 13419.53 lbs
Shoreline Length Marsh Area Protected/ Mitregen Phosphorus Sediment
STEP 2: PROVIDE PROJECT DETAILS Protected Restored Pollution Reduction per Year
1200 LENGTH ALONG SHORELINE LOCATION DETAILS
40 HiGH MarsH WIDTH (FEET) 0 [
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Less than 1.5 miles Exposure Fish Habitat Created Vulnerability Mile

to an access point
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SHORE-BET — Step 3: calculate benefits
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SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MAP @ Map Help COMMUNITY BENEFITS oF MARSH RESTORATION
PER YEAR 30-YEAR
Reduced Storm Impacts $7.865.96 $176,169.58 n
B6 $44,039.50 0
Reduced Storm Impacts
Marsh vegetation and wetland areas absorb flood b2 $71,053.29 n
water and dampen wave energy, reducing nearby
. 37 $33,356.51 0
flooding and damage caused by waves to areas
behind the marsh.
p3 $28,464.37 0

Marshes also trap sediment which helps slow shoreline !

erosion.

*4, Search for a Location & Measure Distance # View Legend £ View Layers Photo: Marsh vegetation decreases wave height and power during storms. Credit: C. Currin

leon credit: Wave icon created by Ayub Irawan - Flaticon
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Shoreline Length Marsh Area Protected/ MNitregen Phesphorus Sediment
STEP 2: PROVIDE PROJECT DETAILS Protected Restored Pollution Reduction per Year
1200 LENGTH ALONG SHORELINE LOCATION DETAILS
40 HicH MarsH WIDTH {FEET) ’:"'!-3 [
III llE lll ll!:I 49
30 Low MaRrsH WIDTH (FEET) High Public Access Medium Storm Exceptional Quality Moderate Social Population Per Square
Less than 1.5 miles Exposure Fish Habitat Created Vulnerability Mile

to an access point
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SHORE-BET — Step 3: calculate benefits
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SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MAP COMMUNITY BENEFITS oF MARSH RESTORATION
PER YEAR 30-YEAR
% Reduced Storm Impacts $7,865.96 $176,169.58 n
2% | Improved Fish Habitat $1,966.36 $44,039.50 0
% Nutrients Removed/Stored $3,172.52 $71,053.29 n
& Carbon Removed/Stored $1,489.37 $33.356.51 n
¥\ ' Improved Recreational Fishing $1,270.93 $28,464.37 i}

TOTAL 30-YEAR COMMUNITY BENEFIT VALUE

This Project $ 83.25

Q. Search for a Location & Measure Distance #* View Legend 2 View Layers

PROJECT DETAILS

Maxar | Esri Community Maps Contributors, VGIN, © OpenStreetMap, Microsoft, Esri, TomTom, Garmin, SafeGraph, Ge...  Powered by Esri} 1 200 FEET 84 000 SQ. FT 177.08 |bs 10.78 |bs 13419.53 lbs
Shoreline Length Marsh Area Protected/ Mitregen Phosphorus Sediment
STEP 2: PROVIDE PROJECT DETAILS Protected Restored Pollution Reduction per Year
1200 LENGTH ALONG SHORELINE LOCATION DETAILS
40 HiGH MarsH WIDTH (FEET) 0 [
ol a al l 49
30 Low MarsH WIDTH (FEET) High Public Access Medium Storm Exceptional Quality Moderate Social Population Per Square
Less than 1.5 miles Exposure Fish Habitat Created Vulnerability Mile

to an access point
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SHORE-BET — Step 3: calculate benefits
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SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MAP COMMUNITY BENEFITS oF MARSH RESTORATION
PER YEAR 30-YEAR
% Reduced Storm Impacts $7,865.96 $176,169.58 n
2% | Improved Fish Habitat $1,966.36 $44,039.50 0
% Nutrients Removed/Stored $3,172.52 $71,053.29 n
& Carbon Removed/Stored $1,489.37 $33.356.51 n
¥\ ' Improved Recreational Fishing $1,270.93 $28,464.37 i}

TOTAL 30-YEAR COMMUNITY BENEFIT VALUE

This Project $ 83.25

Q. Search for a Location & Measure Distance #* View Legend 2 View Layers

PROJECT DETAILS
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Shoreline Length Marsh Area Protected/ Mitregen Phosphorus Sediment
STEP 2: PROVIDE PROJECT DETAILS Protected Restored Pollution Reduction per Year
1200 LENGTH ALONG SHORELINE LOCATION DETAILS
40 HiGH MarsH WIDTH (FEET) 0 [
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SHORE-BET — Step 3: calculate benefits
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SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MAP COMMUNITY BENEFITS oF MARSH RESTORATION
PER YEAR 30-YEAR
% Reduced Storm Impacts $7,865.96 $176,169.58 n
2% | Improved Fish Habitat $1,966.36 $44,039.50 0
% Nutrients Removed/Stored $3,172.52 $71,053.29 n
& Carbon Removed/Stored $1,489.37 $33.356.51 n
¥\ ' Improved Recreational Fishing $1,270.93 $28,464.37 i}

TOTAL 30-YEAR COMMUNITY BENEFIT VALUE
This Project $ 83.25

Q. Search for a Location & Measure Distance #* View Legend 2 View Layers

PROJECT DETAILS
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Shoreline Length Marsh Area Protected/ Mitregen Phosphorus Sediment
STEP 2: PROVIDE PROJECT DETAILS Protected Restored Pollution Reduction per Year
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ol a al l 49
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SHORE-BET — Step 3: calculate benefits
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SHORE-BET Marsh Restoration Community Benefit Calculator

STEP 1: LOCATE PROJECT ON THE MAP COMMUNITY BENEFITS oF MARSH RESTORATION
PER YEAR 30-YEAR
% Reduced Storm Impacts $7,865.96 $176,169.58 n
2% | Improved Fish Habitat $1,966.36 $44,039.50 0
% Nutrients Removed/Stored $3,172.52 $71,053.29 n
& Carbon Removed/Stored $1,489.37 $33.356.51 n
¥\ ' Improved Recreational Fishing $1,270.93 $28,464.37 i}

TOTAL 30-YEAR COMMUNITY BENEFIT VALUE

This Project $ 83.25

Q. Search for a Location & Measure Distance #* View Legend 2 View Layers

PROJECT DETAILS
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Shoreline Length Marsh Area Protected/ Mitregen Phosphorus Sediment
STEP 2: PROVIDE PROJECT DETAILS Protected Restored Pollution Reduction per Year
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ol a ol Tl 4
30 Low MarsH WIDTH (FEET) High Public Access Medium Storm Exceptional Q ty Moderate § Population Square
Less than 1.5 miles Exposure Fish Habitat C ed Vulnerabi Mi
to an access point
(D ABOUT B calculsTION INFO |E|| PRINT REPORT @ RESOURCES




Potential Uses

* Restoration decisions — a method for stakeholders to plan and
prioritize restoration projects

* Funding - an aid for grant proposal development and reporting

« Communication - Establishing a monetary value connected to the
services provided by the ecosystem will help in “translating” the
importance of these services to coastal communities and decision
makers
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Valuing the Societal Benefits of Marshes and Living Shorelines - Summary

Total Benefits
$19,746 USD/ha/yr

Living shorelines generate
more than 3X the value for
anglers than armored
shores
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Scheld et al. 2024. Valuing shoreline habitats for recreational fishing. Ocean & Coastal Management
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