
MP-345.01
Building Area: (sf)
N/A

Cost per Square Foot: 
N/A

Construction Cost
N/A

Date of Completion:
2021

Program Summary:
Layered analysis of the physical environment of one of America’s 
most historic cities, present and future, to guide its Comprehensive 
Plan update.

Program Statement:
Building off the previous water planning processes and embedded 
within Charleston’s Comprehensive Plan, this urban planning study 
served as the analytic preface to a long term strategy for the City’s 
land use and flood mitigation planning. 

The process began from the ground up with a study of fundamental 
aspects of land and water. The team mapped multiple types of water-
based risk, from tide to rain to storm surge, and met with local 
communities and stakeholders to get an on-the-ground sense of 
flooding throughout the city. Watershed boundaries, not political 
boundaries, guided the analytical approach, sometimes requiring a 
view beyond City jurisdiction. The outcome of the analysis is four 
broad planning categories for the City and its citizens to weigh as it 
reimagines its future: grow, defend, adapt, and reserve.

With multiple flood risk mitigation projects on the horizon and an 
imperative to adapt vast swaths of Charleston’s built environment to 
ever changing flood risk, the need for an analytic framework to guide 
those tasks is crucial. The goal of this study is to create a way to see 
flood risk and opportunities to increase resiliency in Charleston that 
inform the next decade of change and beyond. 
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Charleston is facing widespread 
growth and flooding challenges. The 
interaction between the forces of 
growth and climate make flood risk a 
moving target, creating new areas of 
risk and exacerbating old ones. A 
long-term strategy is necessary to 
address this relationship between 
development and flooding. This 
study aims to direct the development 
of Charleston over the next ten years 
with an awareness of these long-
term trends. Embedded within the 
City’s Comprehensive Plan, this 
analysis serves as the preface to 
that strategy, the underlying data to 
inform City planning decisions.
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Analytical Approach

The analysis began with elevation: 
What is the land’s relative risk? 

It mapped watershed sensitivity: 
How does land affect its 
surroundings? 

And it overlayed environmental 
sensitivity: Where are critical 
habitats and ecological resources 
located and how are they changing?
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Mapping and Workflow

The mapping and graphic 
visualization process was done 
through a combination of ArcGIS 
and Grasshopper. This process was 
recursive with data analysis 
informing visualization and 
visualization informing analysis. The 
graphic on the left shows how 
multiple data sets form a single 
graphic, revealing the relationships 
between elevation, flood risk, 
building typology, and land cover. 
Through this visualization we can 
communicate how flood mitigation in 
Charleston is a complex balance of 
elevation, watershed sensitivity, and 
ecology.

Layers mapped include: Elevation 
Zones
Watershed Sensitivity 
Marsh Migration with 3 Feet of Sea 
Level Rise
Tree Canopy Density & Change
Soil Hydrologic Groups
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Elevation & Land Cover 
Distribution

Using parametric modeling in 
Grasshopper, multiple data sets 
were sorted and visualized 
simultaneously to highlight 
connections between elevation, flood 
risk, land use, and ecology.

Land cover indicates the area and 
density of development, with a range 
of conditions for undeveloped land, 
such as wetlands and forests. 
Together, these graphs show how 
land is used and how high it is, and 
reveal opportunities for a long term 
strategy for resilience.  

For example, the map and graphs 
for the Cainhoy study area show a 
relatively large amount of high 
ground that is still undeveloped, 
indicating an opportunity to 
concentrate future development in 
this part of Charleston.
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Elevation Zones

The study analyzed four elevation 
zones to describe flood risk and 
adaptation opportunities. 
Furthermore, these zones shift 
upwards with sea level rise, 
complicating any simplistic 
boundaries drawn between them. 
But by defining risk in terms of 
elevation, risk mitigation strategies 
can be adapted to account for future 
sea level rise. 
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Elevation and Risk Zone 
Distributions 

Elevation zones vary across 
watershed areas in Charleston 
based on local conditions such as 
topography, existing development, 
and drainage systems. Little land 
within the urban growth boundary is 
above both the floodplain and the 
storm surge zone, and making use 
of this limited land is critical for future 
sustainable development.
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Analyzing Watershed Sensitivity

Watershed typology influences 
potential flood risk. Each watershed 
type has different characteristics that 
can affect existing building types and 
their vulnerability for flooding. 

Combined Vulnerability & Risk 
Definitions come from the 
NEMAC+Fernleaf Vulnerability and 
Risk Assessment (2020).
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Incorporating Environmental 
Sensitivity

As sea levels rise, wetlands stand to 
erode or migrate inland depending 
on their exposure to wave action and 
ability to migrate onto undeveloped 
land. Risk of wetland loss is highest 
along the coast, while most of the 
space for marsh migration is in 
inland watershed areas like inner 
West Ashley and Cainhoy.

Data sources: USGS, MRLC
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Watershed Sensitivity: Vulnerable 
Parcels and Watershed Typology

Watershed sensitivity refers to a 
parcel’s effect on its surroundings 
and properties downstream. 
Watershed sensitivity combines the 
number of vulnerable parcels in a 
watershed with the typological flood 
risk of the watershed. 

Depending on the combination of 
those two factors, watershed and 
zone are classified as high or normal 
sensitivity. Number of vulnerable 
parcels are weighted higher than 
watershed typology to preference 
potential real impacts to structures.
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Composite Risk Mapping: 
Elevation Zones and Watershed 
Sensitivity

The combined elevation zone and 
watershed sensitivity maps show the 
relative risk of an area and how that 
area impacts the flood risk of its 
surroundings. A zoomed in view 
shows finer grained detail of how 
elevation and water are considered 
together as the foundation for a 
future planning strategy. 
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Landscape Typologies

Landscapes at different elevations 
inform water management goals:

The goal in the High Ground Zone is 
to maintain or increase existing 
permeable surface cover and limit 
net volume of stormwater runoff.

The goal in the Adapt Zone is to 
manage both the runoff generated 
within the watershed and the runoff 
shed from the High Ground Zone, 
and to protect against storm surge 
events.

The goal in the Compound Flood 
Risk Zone is to limit growth, maintain 
or reduce net volume of stormwater 
runoff, and adapt vulnerable 
infrastructure.

The goal in the Tidal Zone is to limit 
growth, restore marsh and wetland 
function, and allow for marsh 
migration where appropriate.
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Planning Strategies

The study’s recommendations lay 
the groundwork for Charleston’s 
effort to develop elevation-based 
zoning. Grow: Responsibly increase 
development and population density 
in areas with low sensitivity and low 
risk, with water management. 
Defend: Protect buildings and 
infrastructure with engineered 
measures in areas with the highest 
risk and lowest sensitivity. Adapt: 
retrofit vulnerable existing 
infrastructure to be resilient to water 
risks, as limited by building typology. 
Reserve: restore and preserve 
natural ecosystems, considering 
future change. 

Part of the City’s resilience strategy 
is a toolkit of measures to better 
manage water based on elevation. 
The toolkit includes a description of 
each water management measure, 
in which elevation risk zone it would 
be appropriate, and the additional 
benefits it would provide as an 
amenity or habitat.
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Credit Slide

This slide will not be seen 
by the judges.  It replaces 
what in past years has 
been in the sealed 
envelope.

Please fill out the 
information requested to 
the left.  As with other 
slides please set the 
correct Entry Number 
above; OK to leave slide# 
as “x”

Some of this information 
will be added to the slides 
when used for the Awards 
Presentation at the AIA 
Louisiana Convention.

Note: on this slide if you 
run out of space please 
adjust font size as 
necessary or move more 
information to the second 
column.

Please submit 2 Power 
Point Submissions online 
as indicated on the 
instructions sent to you with 
your entry number (one 
w/credit slide and one 
without).

Photographer(s):
(please list which specific slides get credited to each 
photographer(s) listed). 
Landscape vignettes on slide 12 by Surculus
All other images by Waggonner & Ball
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