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Rapid Land Change & Sea Level Rise Threaten an 
Ecologically- and Culturally- Rich Coastal Area

Process-based Simulation Model of Urban Growth

Alternate Scenarios of Urban Growth

Tools to Inform Citizen-Driven Action &
Advocate for Regulatory Changes

Co-production of Scenarios with Stakeholders 
Improves Models 

• Johns Island, SC is surrounded by 
barrier islands, expansive wetlands 
and marshes, and maritime forests. 

• Sea level rise is of significant concern 
(max. elevation 6m).

• Agricultural areas predominantly 
settled by black Americans after the 
Civil War. 

• Historical significance to the 20th-
century civil rights movement. 

• Rapid population growth and development changing demographics & 
rural nature of the island; a total population of 7,530 (41.2% “Black”) in 
1970 grew to 16,001 (21.2% “Black or African American alone”) by 2016.

• Development pressure from the growing City of Charleston, which has 
annexed portions of the island, and from Seabrook and Kiawah Islands to 
the south.

• Long-term residents feel desperately left out of the decision-making 
process and helpless in the face of change on their Island.

• Residents are looking for information (data and maps) and legitimacy
(scientific backing and researcher credentials).

Participatory Modeling 

Co-development of  Conservation Solutions With 
Local Stakeholders  

• Focus groups and  
participatory mapping 
workshops to identify 
the conservation 
priorities of long term 
residents. 

• Narratives and maps of 
priorities from these 
exercises used to co-
develop three 
conservation scenarios.

• Implemented these scenarios in an urban simulation model to examine 
alternate futures of development from 2010-2060. 

1. Coastal Protection 2. Working Lands 3. Cultural Resources

[Stakeholder] “Access to the river is very important …if 
nothing else because we do have a lot of folks who really 
like to go fishing and crabbing…the least can go and really 

enjoy the river…that’s a major piece of preservation.”

[Interviewer] “What do you consider beautiful on Johns 
Island? 

[Stakeholder] “Actual rivers...those small creeks…when you 
get the opportunity to see where the creek comes to the 

yard…sites like that are beautiful.”  

[Stakeholder] “It’s already flooding…somebody has to take 
a stand and try to preserve some of this for the future.”

[Stakeholder] “What’s happening is these farms are being 
passed down from generation to generation, and then the 
relatives are living in New York or Chicago or Charlotte, 

and then they just sell the farm. They sell it to 
developments.”

[Stakeholder] “You know, people here used to be able to be 
self-sufficient [with regards to farming] and that was really 
part of the culture, and now that is cut off by private land 

ownership.”

[Stakeholder] “…if the property [referring to a family farm] 
gets chopped up and spread about a lot of folks…it’s gone.”

[Stakeholder] “I think that I’m kind of paranoid about 
losing our history and our culture, because I think once we 

lose that then the island just goes away and becomes 
another suburb.”

[Interviewer] “What are the places that link to your cultural 
heritage?”

[Stakeholder] A lot of unmarked gravesites…people come 
to purchase the property…they want to build or do 

whatever…but those are gravesites and they are important to 
families’ heritage.”

[Stakeholder] “The trees on the roads…because trees meet 
each other over the top…it’s beautiful…like you are in a 

tunnel. But they are trying to widen the roads because they 
just can’t handle the traffic anymore.”

• Different scenarios highlight the trade-offs 
between development and locally-specific 
conservation priorities. 

• Scenarios that closely reflect traditional 
conservation approaches do little to 
ameliorate the trade-offs between 
development and cultural ecosystem 
services.

• Need to consider alternate conservation 
mechanismsthat specifically target cultural 
ecosystem services to address priorities of 
local residents.

Integration of stakeholder preferences into dynamic simulations 
of landscape-scale processes can serve as decision- support 

tools that aids in the development of more relevant, acceptable, 
and locally-specific policy instruments for resource protection.

“Your efforts and willingness to share your data give a lot of 
folks in the room some much needed optimism because 

there is scientific validity behind what we know to be true. It 
validates the efforts they've spent fighting in city and county 

council meetings.”
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• A participatory 
research framework 
where stakeholders 
work together to frame 
questions and provide 
methodological 
guidance legitimizes 
environmental 
decision-making.

• Participatory research is 
predicated on genuine 
engagement, cooperation and 
multi-way learning.

• There has been substantial 
growth in participatory 
research. 

• However very few efforts  
involve geospatial approaches.
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