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ES Projects at CBP

•Projects of USGS Science and Decisions Center
• Chesapeake Bay Watershed Local Stream Ecosystem 

Services (Project Website)

• Co-benefits of BMPs for recreational fishing 

•Developing High-Resolution Metrics of ES for Mid-

Atlantic (EPA, Enviroatlas)
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https://www.usgs.gov/centers/sawsc/science/quantifying-floodplain-ecological-processes-and-ecosystem-services-delaware#overview
https://www.epa.gov/enviroatlas/enviroatlas-interactive-map
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ES Projects at CBP

•Beyond Environmental Benefits Database and 

Search Tool

•Quantification of the Value of Green 

Infrastructure Hazard Mitigation Related to 

Inland and Coastal Flooding (GIT-Funded

•BMP Impact Scoring (Tetra Tech, CAST)

•NOAA Chesapeake Bay Office Research
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https://gis.chesapeakebay.net/casestudies/
https://cbtrust.org/wp-content/uploads/16777_RTI-CBT_Revised_Final_Report_August_2020.pdf
https://www.chesapeakebay.net/channel_files/25159/draft_bmp_impact_scoring_report_-_20170421.pdf


Ecosystem services assessment for management in the 
Chesapeake Bay Watershed

Ryann Rossi1, Carin Bisland2, Leah Sharpe3, Emily Trentacoste2, Vanessa Van Note2, Bo Williams2, 
Susan Yee3

1Oak Ridge Institute for Science and Education, U.S. Environmental Protection Agency, Gulf Breeze, FL, USA

2 Chesapeake Bay Program Office, U.S. Environmental Protection Agency, Annapolis, MD, USA

3 Gulf Ecosystem Measurement and Modeling Division, U.S. Environmental Protection Agency, Gulf Breeze, FL, USA

Disclaimer: 
The views expressed in this paper are those of the authors and do not necessarily reflect the views or policies of the U.S. Environmental 
Protection Agency. Any mention of trade names, products, or services does not imply an endorsement by the U.S. Government or the U.S. 
Environmental Protection Agency (EPA). The EPA does not endorse any commercial products, services, or enterprises. 



Goal: Describe how ecosystem services may change as Best Management 
Practices to restore ecosystem condition are implemented

Scoped list of BMPs:
• Agricultural forest buffers 
• Agricultural grass buffers 
• Agricultural tree planting
• Agricultural cover crops 
• Urban forest buffers
• Urban forest planting
• Urban tree planting
• Forest conservation
• Wetland creation & restoration
• Impervious surface reduction

Specifically interested in BMPs that are:
1. Lagging in implementation

2. Relevant to upstream communities

3. Have associated Watershed Agreement goals that have 
not been met

4. Related to habitat conservation or restoration

Used these 4 
“criteria” to scope



Approach: The Ecosystem Services Gradient (ESG)

Ecosystem Services Gradient Framework Generic Process

What ecosystem services (ES) are relevant? Identify and prioritize ES with stakeholders

How will we measure them? Identify ES metrics and indicators, and the biophysical 
attributes that provide them

What ES could we have? Establish potential availability under a range of bio-
physical conditions

What ES do we have now? Measuring, mapping, and ecological production functions 
(EPFs)

What ES do we want? Evaluate co-benefits and tradeoffs

How do we get there? Identify impacts of management actions

What are the social and economic 
consequences?

Conduct and communicate benefits assessment using 
ecological benefit functions (EBFs)

This project 
covers 
these steps.

Potential 
future step.

ESG Goal: Describe how ecosystem services may change along changing ecological conditions



What Ecosystem Services have we focused on?

Scoped list of Ecosystem Services:

• Air quality
• Habitat quality (for birds & brook trout)
• Temperature Reduction
• High quality soil
• Risk of flooding
• Water clarity
• Water quality- nutrients in groundwater
• Water quality- pathogens in water sources
• Water quantity
• Open space /Green Space
• Pollinator fauna
• Pest predator/depredator fauna
• Edible flora

Note:
• We arrived at this list by using classification systems, combing through CBP documents (e.g., co-benefits report), and solicited feedback from CBP partners.
• This project is intended to be a starting place for this work which is why we needed to scope and prioritize ecosystem services.



How will we share these results?

• EPA style report:
• Composed of individual fact sheets that CBP and CBP partners can adapt for their needs

• Integrate with CAST:
• Developed methods that can be used to determine a per acre estimate of an ecosystem service 

with the goal of users receiving info such as:
If you implement X acres of a BMP, you may get…

• X number of bird species
• X lb/acre of pollutants removed
• X lb/acre/yr of C stored or sequestered

• Work with CAST on a visual tool that displays connections between BMPs, ES, and Watershed 
Outcomes

• Integrate with Watershed data dashboard
• Share data to map current estimates of each ecosystem service
• Incorporate fact sheets here as well



EPA report fact sheet example:



EPA report fact sheet example:



ES Supply of ES Units

CO removed 17.9 Lb yr-1

PM 2.5 removed 47.5 Lb yr-1

Bird species 
richness

77 richness

Pathogen 
reduction

4.34E-04 % FIB removal

Example ES report for 20 acres of  Forest Buffers:

CAST examples:

Example of visual tool to view connections:



Data Dashboard example:

Provide current maps of BMP 
implementation and Ecosystem 

Service supply



We need to identify metrics to quantify ecosystem services

Ecosystem Service Short list of metrics Source
Air quality concentration of CO, NO2, O3, PM 10, PM 2.5, SO2 iTree (Nowak 2020)

Edible flora​ plant diversity, cover of edible species EnviroAtlas (Pickard et al. 2015)

Habitat quality habitat suitability for species of interest, species richness inVEST; Smith et al 2017 (Smith et al. 2017, Sharp et al. 

2020)
Heat risk​ daytime and nighttime temperature reduction EnviroAtlas (Pickard et al. 2015)

High quality soil​ soil C content, N fixation, pH, salinity, type, percent sand, 

bulk density, organic matter

NESP; Smith et al, 2017 (Russell et al. 2013, Olander et al. 

2017, Smith et al. 2017)

Open space​ open space access index; distance to open space EnviroAtlas; NESP (Russell et al. 2013, Pickard et al. 2015, 

Olander et al. 2017)
Pest predator/depredator fauna​ density of certain pest predators (e.g., ladybugs) ESML (US EPA 2020)

Pollinator fauna​ area of wild pollinator habitat; ratio of pollinator habitat 

to pollinator dependent crops

EnviroAtlas; inVEST (Pickard et al. 2015, Sharp et al. 2020, 

Warnell et al. 2020)

Risk of flooding flood depth, duration, extent and frequency; maximum 

retained rainwater; soil precipitation retention; surface 

water runoff; wave attenuation

EnviroAtlas; inVEST; EPA H2O; ESML (Russell et al. 2013, 

Pickard et al. 2015, Sharp et al. 2020)

Water clarity​ mean sediment retention; secchi depth; turbidity Angradi et al. (2018)

Water quality- nutrients concentration of nitrates in groundwater Terziotti et al. (2018)

Water quality- pathogens concentration of harmful bacteria (e.g., fecal coliform) Yee et al. (2021)

Water quantity water availability inVEST (Sharp et al. 2020)

Note: These metrics need to resonate with beneficiaries AND have suitable data or models. Our project is focused on 
quantifying ecosystem services, not valuation



EPA report fact sheet example:
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Questions


