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Background: What is coastal natural 
infrastructure (NI)?

• Coastal NI enhances resilience to hazards
• Flooding, erosion, wave energy

• Tidal marshes, submerged aquatic vegetation
• Blue carbon ecosystems

• Living shorelines, hybrid “grey-green” infrastructure 

• Climate adaptation + climate mitigation strategy



Blue carbon habitats
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Flood protection
Storm surge
Erosion control

Grey Infrastructure

Intersection of Blue Carbon and Natural Infrastructure



Background: ROAR 
Project

• Synthesize existing research to 
better understand the carbon 
sequestration potential of 
natural infrastructure

• Audience: those interested in NI 
for coastal resiliency

• Help decision-makers weigh NI 
options and consider blue 
carbon



Methods

1. Literature review and synthesis

2. Advisory committee outreach and feedback

3. Database development



1. Literature review and synthesis

• Reviewed 200+ documents focusing on blue carbon (BC) and natural 
infrastructure (NI)
• Scientific articles, government reports, presentations, workshop results, etc. 

• Synthesis report summarizes the state of the science of BC and NI
• Blue Carbon in context

• Impact of climate and anthropogenic effects 

• Additional ecosystem services

• Natural Infrastructure uses

• Scientific needs, research gaps, uncertainties



Blue Carbon in Context

Fargione et al. (2018) Natural climate 
solutions for the United States. Sci. Adv. 4, 
10.1126/sciadv.aat1869



Impact of climate and anthropogenic effects 



Research needs identified 

• Better mapping capabilities
• Remote sensing; increased frequency and higher resolution

• Carbon fluxes (import + export)

• Difficulty measuring GHG fluxes (CH4, N2O)

• Land-use change with sea-level rise



1. Literature review 
and synthesis

• Applied section:
• Discussion of considerations needed to 

incorporate BC into NI

• Descriptions of data, models, mapping 
tools



2. Advisory committee outreach

• Developed list of 12 advisory committee members to 
review document

• Comprised of governmental, nongovernmental, and 
academic institutions



Advisory Committee Organizations

Maryland 
Department of 

Natural Resources

Maryland 
Department of the 

Environment

US Environmental 
Protection Agency

 

Virginia Institute 
of Marine Science

Old Dominion 
University

University of 
Maryland Center 
for Environmental 

Science

NOAA
The Conservation 

Fund



Advisory Committee Expertise

Blue Carbon 
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Natural Climate 
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Remote sensing
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3. Database Development

• Collating data to produce database:
• Carbon stock, flux, GIS layers

• Standardizing across different 
methods

• Chesapeake Bay focused, but 
latitudinal approach

• End goal: link applied section of 
synthesis report to relevant data in 
database
• Direct users to relevant data needed 

for their specific project





Database basic overview

• Data pulled from 4 different databases (CCRCN, NGGI, SAVCB, DUBC)

• Data pulled from 130 published/unpublished datasets

• Total carbon stock measurements: 272

• Number of studies in Chesapeake boundary: 26 inside, 104 outside

• Aboveground biomass measurements: 232

• Belowground biomass measurements: 131



Future Directions for this Project

• Modeling the blue carbon consequences of several natural 
infrastructure solutions, both direct and indirect

• Supplement additional modeling efforts (seagrass suitability)
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