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What is HVA?

Hazard Vulnerability Assessment Tool

A geospatial tool that allows coastal managers, 
planners, and researchers to better understand our 

vulnerabilities to coastal hazards.

• Each of the components
• How it works

• Status of South Carolina data
• Publicly available results
• Current users of this tool
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Presentation Notes
General description and outline of talk.  Note that HVA can be used in any coastal environment where the four component datasets are available; not limited to SC or southeast.



How was it created?

• Created through GSAA.

• GSAA created in 2009 when state (NC, SC, GA, FL) 
governors signed a regional partnership agreement.

• Federal partners include  NOAA, EPA, DOI.

• Funded from a NOAA grant in 2012.

• HVA project had technical and management partners 
from all 4 states (NC, SC, GA, FL).
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Presentation Notes
General description and outline of talk.  Note that HVA can be used in any coastal environment where the four component datasets are available; not limited to SC or southeast.  NC: NCDNR and East Carolina University; SC: SCGS and SCDHEC – OCRM, GA: GADNR, Skidaway Institute of Oceanography; FL: FLDEP, University of Florida



What is HVA?

• Open source, stand alone, free geospatial tool.

• Incorporates 4 components in the analysis.

• Produces datasets that rank areas with a 
vulnerability of 1 ‐5.

• Does require GIS skills, data downloads, and data 
creation.

• Produces ESRI ArcGIS compatible products.
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General description and outline of talk.  Note that HVA can be used in any coastal environment where the four component datasets are available; not limited to SC or southeast.



Folly Beach, SC 
Hurricane Irene ~ Category 1  

August 2011
Hurricane Hugo ‐ Category 4

September 1989

Coastal Hazards #1: 
Storm surge

Photo courtesy of Wally Jenkins, SCDNR
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Next 5 slides show images of storm surge.
Irene, Category 1 hurricane that passed offshore of SC, but still did damage on the barrier islands. Hugo, Category 4 hurricane, storm surge of 17 feet, did massive damage.



McClellanville, SC ‐ Hurricane Hugo ‐ Category 4 
September 1989

Photo courtesy of Wally Jenkins, SCDNR
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Folly Beach ‐ Hurricane Hugo ‐ Category 4 
September 1989Photo courtesy of Wally Jenkins, SCDNR



Folly Beach, SC 
Hurricane Irene 

Category 1 ‐ August 2011
Photo courtesy of SCDHEC ‐ OCRM



Folly Beach, SC 
Hurricane Irene 

Category 1 ‐ August 2011

Photo courtesy of SCDHEC ‐ OCRM



Coastal Hazard #2: Erosion

Isle of Palms, SC

Photo courtesy of SCDHEC ‐ OCRM
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Erosion occurs in beachfront and estuarine environments.  Both threaten property and resiliency to storm events.
Reduced habitat with no marsh or shellfish.  Reduced protection from storm surge.




Photo courtesy of SCDHEC ‐ OCRM

Isle of Palms, SC



Folly Beach, SC

Photo courtesy of SCDHEC ‐ OCRM



Myrtle Beach, SC

Photo courtesy of SCDHEC ‐ OCRM
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Erosion happens in beachfront and estuarine environments.  Both threaten property and resiliency to storm events.
Reduced habitat with no marsh or shellfish.  Reduced protection from storm surge.




Coastal Hazard #2: Erosion
Myrtle Beach, SC

Photo courtesy of SCDHEC ‐ OCRM



Coastal Hazard #3: 
Flooding

Photo courtesy of SCDHEC/MyCoast
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Flooding is a current and ongoing issue along the coast of SC.  The top pictures and market picture aren’t even named storm events…these are a rain storm coinciding with high tide.  Flooding will continue to be a growing issue especially as sea levels rise.  Damage to homes, vehicles, infrastructure
Impact to businesses as access is reduced or eliminated.
Increased traffic and accidents.
Potential health impacts associated with standing water.
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Coastal Hazard Vulnerability #4: 
Social and Economic 

Vulnerability

New Orleans – Ninth Ward 
Hurricane Katrina ~ Category 3

August 2005
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Lower Ninth Ward of New Orleans, one of the hardest hit areas during Hurricane Katrina, still has yet to recover.   This was due in large part to social and economic vulnerability of the residents.





Source Data

• Storm surge
• Downloadable data: SLOSH from NOAA

• Shoreline Change (erosion/accretion)
• Must create new data.

• Flooding
• Downloadable data: FEMA Q3/DFIRM

• Social /economic vulnerability
• Downloadable data:  SoVI® from University of South 

Carolina, Hazards and Vulnerability Research Institute
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SLOSH MOMs (Maximum of Maximums)



Storm 
Surge

Four component datasets
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Presentation Notes
Maps showing each of the four component datasets.  This one is Storm Surge, SLOSH data from NOAA.



Four component datasets

1800s 1930s 2000s

Shoreline Change Rate Calculation

AMBUR
(Analyzing Moving Boundaries Using R)

• Open Source
• Desktop‐based
• Handles curving shorelines
of estuarine environment

Shoreline 
Change 
Rate (+/‐)

Presenter
Presentation Notes
Maps showing each of the four component datasets.  This one Shoreline Change (erosion/accretion). For Shoreline Change, the digitized shorelines, imagery, and the AMBUR tool are also included.  AMBUR is  Analyzing Moving Boundaries using R, which is an open source statistical program.



Shoreline 
Change 
Rate (+/‐)

Four component datasets
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Maps showing each of the four component datasets.  This one is Shoreline Change (erosion/accretion). For Shoreline Change, the digitized shorelines, imagery, and the AMBUR tool are also included.  AMBUR is  Analyzing Moving Boundaries using R, which is an open source statistical program. 



Flooding
Four component datasets
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Presentation Notes
Maps showing each of the four component datasets.  This one is Flooding, FEMA Q3 data.  DFIRMs are not yet available for the coastal counties.



SoVI®
Four component datasets
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Presentation Notes
Maps showing each of the four component datasets.  This was is Social vulnerability (SoVi).  SoVi comes from the Hazard and Vulnerability Research Institute within the University of South Carolina.  SoVi is ranked relatively, not absolutely.  By county, then track.  There are 39 variables that are run through statistical analysis called PCA (principal component analysis) which produces 10 factors that make up 85% of the variability.  The factors include age, race, gender, wealth, poverty, and more.  




Tool Process

Download the tools 
(AMBUR and HVA)

• Digitize shorelines on three 
time steps of imagery.

• Imagery Sources: DNR, 
USDA, Homeland Security, 
NOAA Digital Coast

• Follow NC DCM protocols

Gather  4 dataset components
• Storm surge
• Shoreline Change Rate
• Flood maps
• Social vulnerability

Run AMBUR 
tool

Run HVA tool using the 
4 components

Produce final products

A

B

Presenter
Presentation Notes
Work flow of HVA.  Part A feeds into the shoreline change component of Part B and takes the most time.  NC DCM is the North Carolina Division of Coastal Management.



What are the final products ?

• Composite layer (all four datasets) ranked 1 – 5

• Individual layers (Each ranked 1 – 5)
• Shoreline Change

• Rate, Temporal, and Spatial variation

• Inundation (Flood + Storm Surge)

• Inundation + SoVI®



What are the products ? Composite 
• Storm surge
• Shoreline 

Change
• Flooding
• SoVI ®
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Maps showing examples of each of the HVA products



What are the products ? Shoreline
Change

• Rate of change (+/‐)
• Temporal variation
• Spatial variation
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Maps showing examples of each of the HVA products



What are the products ?
Inundation 
• Flood
• Storm Surge
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Maps showing examples of each of the HVA products



What are the products ?
Inundation

+
SoVI®
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Maps showing examples of each of the HVA products



SC Progress:  Project Area

Presenter
Presentation Notes
Project area



• Publically available HVA components downloaded

• Storm surge
• SLOSH  

• Flooding
• Q3

• Social vulnerability
• SoVI®

SC Progress

Presenter
Presentation Notes
HVA Progress:  Downloading the publically available components for HVA:  Storm surge, flooding, and social vulnerability



SC Progress: Shoreline Change

100%

65% completed

• Shorelines 
digitized

• 1800s
• 1930s
• 2000s

• Shoreline 
example

• Shoreline 
Change 
Component

• HVA tool

Presenter
Presentation Notes
Progress with the Shoreline Change component of HVA.  More than 4000 miles of shorelines in this section alone.



SC Progress: Shoreline Change

100%

65% completed

• Shorelines 
digitized

• 1800s
• 1930s
• 2000s

• Shoreline 
example

• Ran AMBUR to 
create Shoreline 
Change  
Component

• HVA tool

Presenter
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Progress with the Shoreline Change component of HVA.



• Shorelines 
digitized

• 1800s
• 1930s
• 2000s

• Shoreline 
example

• Shoreline 
Change 
Component

• HVA tool

SC Progress: Shoreline Change

100%

65% completed
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Progress with the Shoreline Change component of HVA.



Spring 2016
• Complete digitizing
• Run AMBUR coastwide
• Run HVA coastwide

Summer 2016
• Build HVA web app

Fall 2016
• Release HVA web app

SC Progress: Next Steps

Presenter
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Future steps.



How is this tool useful?

1. Pre‐disaster planning
• Emergency routes, shelters
• Predict areas likely to be most susceptible to hazards

2. Redevelopment planning
• Predict areas likely to need assistance with recovery

3. Community Rating System (CRS)

4. More informed planning
• Identify areas best suited for restoration

• Shellfish, Wetlands
• Identify areas for alternative shoreline stabilizations
• Guide development siting

Presenter
Presentation Notes
CRS: Volunteer program within the National Flood Insurance Program.  Communities that go above and beyond basic requirement by mapping hazardous areas and implementing regulations to manage these areas are eligible for increased credits under the CRS program.  Increased credits translates into reduced flood insurance premiums for municipalities, and home owners. Example: Charleston County is a CRS Class 4. The only one west of MS River actually. Because of this residents receive a 35% discount on flood insurance premiums. That's a huge savings.




Applied use: HVA tool

1) Puerto Rico DNR, USFWS, Georgia 
Southern University
• Customizing the HVA tool to 

examine habitat vulnerability

2) Charleston Resilience Network (CRN)
• Volunteer‐based effort of public and private sector 

stakeholders focused on the resilience of communities, 
critical infrastructure, and socio‐economic continuity in 
the face of episodic and chronic coastal hazards.

• HVA will be used a base dataset from which to organize 
efforts.



Applied use: 
Shoreline Change  Rate (HVA component)
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An example of an applied use for one of the components of HVA: Shoreline Change.  NERR Science Collaborative used one of the components of HVA: The shoreline change data.  In SC, the Science Collaborative is led by SC ACE Basin NERR and SCDNR Shellfish Research and Management Sections.  They used the data to select sites for intertidal oyster reef restoration.  Stars are the sites. They were interested in sites that didn’t have high accretion or erosion, but moderate accretion or erosion, such that the sites needed restoration, and had a high probability of success.  The collaborative included managers, researchers, and outreach folks working with stakeholders, such as Gullah/Geechee Sea Island Coalition, schools, CCL, USFWS, TNC, Master Naturalist group.



Publicly available HVA products

1) Go to GSAA data 
portal to see 
pilot area results.

2) SCDHEC – OCRM 
will release web 
app in Fall 2016.

3) In GA, the 
Georgia DNR had 
HVA run for the 
coastal counties.

http://gchp.skio.usg.edu/http://www.gsaaportal.org/
http://www.scdhec.gov/HomeAndEnvironment

/maps/GIS/Applications/

Presenter
Presentation Notes
Where HVA results are available for end users to download.
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