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NCDDC Overview



http://www.ncddc.noaa.gov



Search 
Results



Online metadata 
generation tool, 
MERMAid (Metadata 
Enterprise Resource 
Management Aid)
Web-based secure tool 
featuring instant 
validation to FGDC 
standard



Coastal Ecosystem Program 
Gulf of MexicoProject-based

Time Series Model
Custom Queries
Fixed Zoom to Area
Custom look and feel

Web Mapping Services



Coastal Risk Atlas
Based on the methodology of 

NOAA Coastal Services 
Center’s Community 
Vulnerability Assessment Tool 
(CVAT).

The CRA provides the data 
necessary to conduct 
vulnerability assessment using 
the CVAT methodology.

The project can help to 
improve storm mitigation efforts 
by providing easier access to 
distributed data.



Current Project Status



Vulnerability AssessmentThe process of hazard 
identification and analysis.

The determination of 
resultant threat to:

Critical Infrastructure

Societal Factors

Economic Resources

Natural Environment



Hazard Identification

Storm Surge Inundation

Damaging Wind

Inland Flooding

Hazardous Spills

Toxic Release



Storm Surge
The abnormal rise in water 
bodies caused by wind 
forcing.
Maps depict areas of 
potential surge inundation for 
each of the five Saffir-
Simpson hurricane 
intensities.

Saffir-Simpson Category VI
Category 1 5
Category 2 4
Category 3 3
Category 4 2
Category 5 1

Data Source: Army Corps of 
Engineers Mobile District



Wind Envelopes
The Demaria and Kaplan 
model is used by the 
National Hurricane Center to 
estimate the maximum 
sustained winds for inland 
moving hurricanes.
Maps depict the average 
wind speeds when a 
hurricane makes landfall.

Wind Speed VI
127 mph winds 3
109 mph winds 2
92 mph winds 1

Data Source: FEMA Hazards 
US/National Hurricane Center



FEMA Q3 Flood Data

FEMA Q3 data depicts 
likely areas subject to inland 
flooding based on vectorized
versions of FEMA Flood 
Insurance Rate Maps.

Zone VI
Velocity Zone 5
100-year 4
500-year 3
Outside Flood Zone 2Data Source: Federal Emergency 

Management Agency



Using GIS to Create the Analysis Layer

+

Storm Surge FEMA Q3

+

Wind Envelopes

Combined Vulnerability



Hazard 
Vulnerability 
Index 
Calculation

ArcView tabular 
edits are made 
using VBA 
scripts within 
Field Calculator.



Critical Facilities
Determining where critical 
facilities are particularly 
vulnerable can serve 
mitigation efforts and assist 
in future development 
decisions.

Schools
Hospitals
Airports
Police Stations
Fire Stations
Communication Systems



Economic Resources
Economic Analysis 
involves the identification 
of key centers of the local 
economy relative to 
potential coastal hazards.
The CRA employs land 
use data to identify 
concentrations of specific 
economic activities.



Natural Environment

Coastal storms often 
cause habitat loss and 
displacement disrupting 
the natural ecological 
processes of the 
specified area.
A user can gauge 
potential impacts to the 
environment by coupling 
high valued habitats 
with areas of high 
vulnerability and 
possible pollution 
sources.



Social Vulnerability AssessmentCensus data at the 
blockgroup level is used 
to map concentrations of 
socially vulnerable 
populations.
The CRA addresses ten 
different societal factors.
Poverty
Public Assistance Income
Lack of Transportation
No High School Diploma
Lack of English Proficiency
Single Parent Households
Elderly
Housing Units built before 1970
Mobile Homes
Rental Units



Societal Analysis

Data Source: US Census Bureau

Societal Factor Precentage
Poverty 47%

Rental Units 54%

Pre 1970 Structures 42%
Mobile Homes 13%

Public Assistance 4%

Over 65 10%

No Vehicle 19%

No Diploma 51%

No English 0%

Single w/ Child 34%



Demographic 
Vulnerability 
Calculation

Societal factor 
percentages 
calculated from 
demographic 
fields over total 
population, 
households, or 
housing units 



ArcGIS Extension Tools
Demographic Tool

Automates the process 
of calculating Census 
percentages.

Dynamic assessment 
tool being developed.

Hazard Analysis Tool
Automates the process 
of creating the 
composite hazard layer.



Toolbar in ArcMap Contains:

•Table Join Tool

•Demographic Vulnerability 
Assessment Tool

•Mult-Hazard Vulnerability 
Assessment Tool



•Select feature class 
to assess.

•Check demographic 
concerns or choose to add 
additional concerns.

•Choose to clip to feature 
class if desired.

•Save the output 
feature class to a drive 
location.



•Each Concern will 
appear as a tab.

•The user must 
specify the fields 
used in the 
calculations and 
apply names to the 
new fields to contain 
the calculations.

•New fields based on 
existing fields can be 
created and used in 
the calculations.



•The user chooses the fields 
they wish to calculate

•The user names the custom 
fields.

•New fields based on existing 
fields can be created and used in 
the calculations.



•The user may 
choose between the 
classification 
methods in ArcMap.

•The user may 
choose to save 
the classification 
as a .lyr file..

•The combination 
of all concerns 
assessed can be 
classified in a 
“Total Risk” layer.



•The user must select a 
classification for the 
custom concern.  Again, 
they may choose the 
classification method as 
well as the number of 
classes.















Online Mapping
Allows users who 

lack GIS software to 
view, query, and 
identify the data 
layers. 

Serves as a method 
of viewing the data 
before download

Potential home 
buyers, local 
residents, etc. can 
assess their 
vulnerability to coastal 
storms.



National Vulnerability

Sealevel Rise

Population Density

Observations

Links to real-time 
observations

Forecasts



Data Sets in ArcIMS
Critical Facilities

Police Stations

Fire Stations

Communication 
Systems

Airports

EPA Regulated 
Sites

Hospitals

Schools

Base Map Data

Roads

Evacuation 
Routes

Railroads

Streams

Water

Wetlands

LULC

Hazard Analysis 
Data

Combined 
Vulnerability

Storm Surge

FEMA Q3

Wind Envelopes

Census Data

Municipal 
Boundaries

Cities

Counties

Evacuation 
Zones

States



High Vulnerability 
Area

Industrial Land Use

Fire Station
School

Commercial Land Use



High 
Vulnerability 

Area



Wetland



CRA Framework

Emergency 
Management 

Tools

Observations

Data 
Download

Information 
Access

Online 
Mapping

Downloadable 
Tools

Vulnerability 
Assessment

Historical 
Data



Featured GIS Site on 
ESRI’s GIS.com



Contact Information

Kelly Boyd
Neptune Sciences Inc.

NCDDC
Voice: (228) 688-1879
Kelly.Boyd@noaa.gov

http://www.ncddc.noaa.gov/cra
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