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Coastal Development

Expansion of Metropolitan

San Francisco Bay Area

Coastal Sprawl
THE EFFECTS OF URBAN DESIGN
ON AQUATIC ECOSYSTEMS

IN THE UNITED STATES

Coastal Sprawl (Dana Beach, 2003)

The expansion of low density residential and commercial
development scattered across large coastal areas.



Table 1. Environment impacts of sprawl.
Loss of fragile lands Excessive removal of vegetation
Reduced open space Loss of farmland
Greater air pollution Decreased aesthetics
Reduced species diversity Ecosystem fragmentation
Increased stormwater runoff | Beach and shellfish closures*
Increased risk of flooding * added by authors

Johnson 2001 (in Environment & Planning A).

Table 2. Spatial characteristics of sprawl.
Large arcas of low density-development

Leaptrog development
Widespread commercial strip development
Segregation of land use types
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Abstract

High levels of population growth in coastal U.S. settings give cause for concern about development’s effects. Urban sprawl, a potential manifes-
tation of development, i1s known for its negative environmental and social impacts: however, there have been few efforts to define and measure it
in coastal regions where beach-oriented tourism and amenity-driven population growth and land development are prominent. This study describes
residential expansion patterns and identifies trajectories for a set of sprawl metrics in New Hanover County, North Carclina over a 30-year time
period. Using parcel data and GIS technques, | developed a set of metrics for nine townships that nest within three township groups classified
as: most coastal, transitional, and least coastal. Metrics measuring land consumption, leapfrog distance, land use diversity, and highway strip
development are quantified and compared across regions. Most of the metrics were weakly correlated with each other suggesting that they capture
different dimensions of sprawl. Results demonstrate that transitional settings located near estuaries between the oceanfront and the interior main-
land were consistently the most sprawling. Behaviors of many metrics had complex, non-linear trajectories that would be invisible using either
a cross-sectional or two-date approach. The approach can be extended to other regions, both coastal and non-coastal, to determine if there are
differences in sprawl patterns that are unique to other environments.

© 2007 Elsevier B.V. All rights reserved.

Keywords: Coastal; GIS; Land use change: Metrics: Parcel: Scale; Sprawl



New Hanover Development, 1960-2000

Data source: New Hanover County parcel database, GIS Dept.




New Hanover Development, 1960-2000

Data source: New Hanover County parcel database, GIS Dept.



New Hanover County In-Migration Source Areas

Where did you reside five years
ago?

22,939 in-migrants

from out-of-state .
Source: US Census 2000 & ESRI boundary files.




New Hanover County In-Migration Source Areas

19,993 in-migrants
Where did you reside five years ago? from out-of-state

» 16.4% of total pop was out-of-state 5 years ago.
« 14.3 % of total pop was in another NC county 5 years ago.
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Parcel-Based Sprawl Measures

 Land Consumption = parcel size



Parcel-Based Sprawl Measures
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e Leapfrog Distance = distance to the
nearest prior existing residential parcel



Parcel-Based Sprawl Measures
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e Leapfrog Distance = distance to the
nearest prior existing residential parcel

o Highway Buffer = is parcel centroid
located within a defined distance of a
major road?



Parcel-Based Sprawl Measures

 Land Consumption = parcel size

e Leapfrog Distance = distance to the
nearest prior existing residential parcel

o Highway Buffer = is parcel centroid
located within a defined distance of a
major road?

e Diversity = how many different land
uses are within a defined distance of
the parcel?
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Fig. 2. New Hanover County study area townships and major roads.



Parcel-Based Sprawl Measures

 Land Consumption = parcel size

e Leapfrog Distance = distance to the
nearest prior existing residential parcel

o Highway Buffer = is parcel centroid
located within a defined distance of a
major road?

e Diversity = how many different land
uses are withing a defined distance of
the parcel?
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< Land Consumption g@

@ Help
Temporary workspace {optional)
* | D:\A3\proposalsiresearchicoastal_seagrantigectools_09alitempl Temporary workspace
— (optional)

INPUT REGIOMS LAYER.

| C:\&3proposals\research)coastal_seagrant!gectoals_09%ailkest. mdblkowns REQUIRED: Specify a tempory
- workspace that may be a folder or a
reqgions Field {optional) geodatabase. Temporary files during
|F'L&I2E processing will be placed there and
deleted upon completion.

IMPUT PARCELS LAYER
| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@
@ Help

Temporary workspace {optional)

| D a3t proposalsiresearchlcoaskal_seagrant)gectools_09aiitemp INPUT REGIONS LAYER

INPUT REGICMS LAYER REQUIRED: Specify a regions feature
* |D:'l,.ﬁ.3'l,pr|:-p-:|saIs'l,researu:h'l,u:u:uastal_seagrant'l,geu:utu:u:uls_tlg'l,ai'l,test.mu:ll:u'l,tu:uwns| class. This must be a polygon feature
— class and can be a coverage,
regions Ffield (optional) shapefile, or geodatabase feature
IPLACE class.

IMPUT PARCELS LAYER
| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@
@ Help

Temporary workspace {optional)

| D a3t proposalsiresearchlcoaskal_seagrant)gectools_09aiitemp regions field |:°pti OHE|]

INPUT REGICMS LAYER REQUIRED: Type in the name of the

| O\ A3 proposalsiresearchicoastal_seagrantigectools_094ai\test, mdbitowns field containing values that define
— regions to be summarized.

regions field {optional)
PLACE] MOTE: Take care to type the exact
name of the field.

IMPUT PARCELS LAYER
| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@
@ Help

Temporary workspace {optional)

| D a3t proposalsiresearchlcoaskal_seagrant)gectools_09aiitemp INPUT PARCELS LAYER

INPUT REGICMS LAYER REQUIRED: Specify a parcels feature

|D:'l,AS'I,pru:-p-:usaIs'l,research'l,cuastal_seagrant'l,geu:utu:u:uls_tlg'l,ai'l,test.mu:ll:u'l,tu:uwns class. This must be a polygon feature
— class and can be a coverage,

regions Ffield (optional) shapefile, or geodatabase feature
IPLACE class.

IMPUT PARCELS LAYER
| YA\ proposalsiresearchicoastal_seagrantigeotools_09aiitest. mdbinh|

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@
@ Help

Temporary workspace {optional)

| D a3t proposalsiresearchlcoaskal_seagrant)gectools_09aiitemp area field [opti OHE|]

INPUT REGICMS LAYER REQUIRED: Type in the name of the
|D:'l,AS'I,pru:-p-:usaIs'l,research'l,cuastal_seagrant'l,geu:utu:u:uls_tlg'l,ai'l,test.mu:ll:u'l,tu:uwns field representing parcel area.

regions Field {optional) MOTE: Take care to type the exact
IPLACE name of the field.

IMPUT PARCELS LAYER
| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:ra|

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@
@ Help

Temporary workspace {optional)

|D:'l,AS'I,pru:up-:usaIs'l,researu:h'l,u:u:uastal_seagranI:'l,geu:utu:u:uls_lilg'l,ai'l,temp land use field [optional]

INPUT REGICMS LAYER REQUIRED: Type in the name of the

|D:'l,AS'I,pru:-p-:usaIs'l,research'l,cuastal_seagrant'l,geu:utu:u:uls_tlg'l,ai'l,test.mu:ll:u'l,tu:uwns field representing parcel land use
_ type.

regions field {optional)
|PL&EE MOTE: Take care to type the exact
name of the field.

IMPUT PARCELS LAYER
| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:re

land use figld (optional}
|resu:|:ude|

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@

@ Help
Temporary workspace {optional)

|D:'l,AS'I,pru:up-:usaIs'l,researu:h'l,u:u:uastal_seagranI:'l,geu:utu:u:uls_lilg'l,ai'l,temp residential land use value
— (optional)

INPUT REGIOMS LAYER.

| D\ A3 proposalsiresearchicoastal_seagrant!geotools_0%ailtest. mdbitowns REQUIRED: Type in the value
- indicating a residential land use.

regions field {optional)

IPLACE

IMPUT PARCELS LAYER
| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@
@ Help

Temporary workspace {optional)

| D a3t proposalsiresearchlcoaskal_seagrant)gectools_09aiitemp year built field [optional]

INPUT REGICMS LAYER REQUIRED: Type in the name of the
|D:'l,AS'I,pru:-p-:usaIs'l,research'l,cuastal_seagrant'l,geu:utu:u:uls_tlg'l,ai'l,test.mu:ll:u'l,tu:uwns field representing the year built for

— parcels that have been built on. This
regions Field {optional) field must be an integer type and have
IPLACE values in the form of 4-digit years (e.g.
1996).

INFUT PARCELS LAYER.

|D:'l,AS'I,pru:-p-:usaIs'l,research'l,cuastal_seagrant'l,geu:utu:u:uls_tlg'l,ai'l,test.mu:ll:u'l,nh MOTE: Take care to type the exact
name of the field.

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:uui|ﬂ

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@
@ Help

Temporary workspace {optional)

| D a3t proposalsiresearchlcoaskal_seagrant)gectools_09aiitemp start year value [optional]

INPUT REGICMS LAYER REQUIRED: Type in the value

| O\ A3 proposalsiresearchicoastal_seagrantigectools_094ai\test, mdbitowns indicating the start year for the time
— period of interest. To summarize

regions Field {optional) parcels for the period 1996 -2000, you

|F'L&I2E would type in 1396. In this example all

parcels developed in 1996, 1997,

INPUT PARCELS LAYER 1998, 1999, and 2000 will be included.

| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11994

end year value {optional)
12000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption g@
@ Help

Temporary workspace {optional)

|D:'l,AS'I,pru:up-:usaIs'l,researu:h'l,u:u:uastal_seagranI:'l,geu:utu:u:uls_lilg'l,ai'l,temp end year value [optional]

INPUT REGICMS LAYER REQUIRED: Type in the value

| O\ A3 proposalsiresearchicoastal_seagrantigectools_094ai\test, mdbitowns indicating the end year for the time
— period of interest. To summarize

regions Field {optional) parcels for the period 1996 -2000, you

|F'L&I2E would type in 2000. In this example all

parcels developed in 1996, 1997,

INPUT PARCELS LAYER 1998, 1999, and 2000 will be included.

| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
2000

QUTPUT Land Cansurnpkion table
| Ci\a3proposalsiresearchicoastal_seagrantigeotools_094ai\test, mdbilc2a00

] 4 | Cancel E nwironmentsz. . << Hide Help




< Land Consumption

BE<]

Temporary workspace {optional)

| D a3t proposalsiresearchlcoaskal_seagrant)gectools_09aiitemp

INPUT REGIOMS LAYER.

| O\ A3 proposalsiresearchicoastal_seagrantigectools_094ai\test, mdbitowns

regions field {optional)

IPLACE

INFUT PARCELS LAYER.

| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)

|EIC[E

land use figld (optional}

|resu:|:u:|e

residential land use value {opkional)

1

wear built Field {optional)

| bl

stark wear walue (optional)

11996

end year value {optional)

12000

QUTPUT Land Cansurnpkion table

* |D:'l,F'.S'l,prl:up-:nsaIs'l,research'l,cuastal_seagrant'l,geutuuls_ﬂ?'l,ai'l,test.ml:ll:u'l,ll:‘BEuI:II:I

0k, | Cancel

E mvironments. .

<< Hide Help

@ Help

QUTPUT Land Consumption
table

REQUIRED. Specify the location and
name of the output table. To create a
dbf table, yvou must type the .dbf
suffix. You may save output within a
geodatabase. If not saving as a .dbf
file or as a table in a geodatabase and
if not specifying .dbf, the ouput will be
saved as an INFO table in the
directory you specify.
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Results: Land Consumption

Attributes of lc9600
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< Leap Frog Distance

BE<]

Temporary workspace {optional)

| D a3t proposalsiresearchlcoaskal_seagrant)gectools_09aiitemp

INPUT REGIOMS LAYER.

| O\ A3 proposalsiresearchicoastal_seagrantigectools_094ai\test, mdbitowns

regions field {optional)

IPLACE

IMPUT PARCELS LAYER
| L\ A3 proposalsiresearchicoastal_seagrantigectools_09%ailtest. mdbinh

area field {optional)
|au:re

land use figld (optional}
|resu:|:u:|e

residential land use value {opkional)
1

wear built Field {optional)
|_I,Ir|:|ui|t

stark wear walue (optional)
11996

end year value {optional)
12000

QUTPUT Leap Frog table
| C:\a3 proposalsiresearchicoastal_seagranthgeotools_09%ailtest, mdby/fas00

Search Radius foptional)

* | 2500 |Feet

Cancel | Envirunments...| << Hide Help |

@ Help

Search Radius (optional)

OFTIOMAL: You may limit the search
distance. For each parcel in the
period of interest, the nearest
distance to a residential parcel
existing prior to the period of interest
is calculated. Mot setting a search
distance can take longer to process
since every prior existing parcel is
examined. Setting a search distance
limits the maximum possible distance
to prior existing parcels.

Setting a distance will speed
processing time.

An appropriate distance can be
estimated via familiarity with the study
area or via trial and error.
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Results: Leap Frog

Attributes of If9600

PLACE FREQUEHNCY | SUM _leap | MIN Ieap | MAX Ieap | MEAHN Ieap | sTD Ieap |
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‘€ Home - Microsoft Internet Explorer provided by East Carolina University

@ = |‘£ﬁ http:/fcore ecu.edufcrawfordtfseagrant/nccoast, htm [v] Sl

File Edit  ‘Wiew

ﬂ? ﬁ'ﬁ? ‘@Home

Favorites  Tools  Help

>

[

-~ I-_:}Eage - ,-j;'j Tools -

B BB

LINKING DEMOGRAPHIC PATTERNS TO LANDSCAPE INDICATORS OF
COASTAL DEVELOPMENT: A Spatial Characterization of Changing
Land Use/Cover Metrics Associated with Tourism and In-Migration

S('uh{m

Nor argling

NOTE: Internet Explorer browser required for full access to links.

EAST CAROLINA UNIVERSITY
Dr. Thomas W. Crawford, Department of Geography
Dr. Don E. Bradley, Department of Sociology £ 4 5 7

CAROLINA

Dr. Bob Edwards, Department of Sociology  vavessm

HOME

Research Team

Presentations & Pubs

Project Home

Map & Data Products

PROJECT SUMMARY. Coastal population growth and the growth of
tourizm economies are features of coastal development that impact coastal
ecosystems in various ways. Land use behaviors azsociated with
ceastal development are manifested az land cover change that increases
impervious surface, alters hydrological regimes, impairs water quality,
disturbz natural habitats through areal reduction, fragmentation and
degradation, alterz aesthetic viewscapes, and impacts regienal sense of
place. Regional change alzo threatens the social sustainability of
populations engaged in traditional economies due to market forces brought
on by amenity driven migration and development. It iz therefore important
te understand the linkages between coastal development and land use and
cover change (LUCC) in erder to premote sustainable coastal
development. Portions of the North Carolina coastal region have
experienced some of the highest rates of pepulation growth in the state

Wiew Proposal (PDE

EXTERNAL LINKS

Sea Fant

North Carolina

Sea Grant

Nt Gana Gt Coboge Prisgrass

MNorth Carelina
Coastal Counties

ECU - Dept. of Geography

Beaufort

Bertie
Brunswick
Camden
Carteret
Chowan
Craven
Currituck
Dare
Gates
Hertford
Hyde

during the period 19%0-2000 that have alered land cover patterns via land
uge decigions and behaviors related to residential'commercial development
and tourizm. Little work exigts that examings thege issues at sub-county
resclutions over a fairly broad extent. Data and resulte from this preject
will be of interest to coastal zone managers in North Carclina and
throughout the southeast.

The regional fecus iz on North Carolina’s coastal counties as defined by
the NC General Assembly in the 1574 Coastal Area Management Act
(CANMA). These counties are referred to throughout as CAMA counties.

ECU - Dept. of Sociclogy
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Parcel Data BACK to Data & Products page

Property parcel GIS data with information on residential development are available for download for selected counties. Parcel data and related
tax assessor data concerning parcel type (i.e. residential vs non-residential} and year built for residential parcels are included. The data
originated from county GIS and tax office departments. Detailed personal information and attributes have been stripped out to focus attention
on residential development patterns. GIS users can use these data to perform queries and to map trajectories of residential growth.

Downloads are broken down by county and include a metadata pdf document and a zip file containing the parcel shapefile and related
attribute files.

Downloadable Files

County Metadata Shapefile
Brunswick (130,988 parcels) pdf metadata zip (26 MB)
Carteret (58,852 parcels) pdf metadata zip (27 MB)
Craven (56,111 parcels) pdf metadata zip (11 MB)
Currituck (23,844 parcels) pdf metadata zip (8 MB)
Dare (42,264 parcels) pdf metadata Zip (23 MB)
MNew Hanover (88,714 parcels) pdf metadata zip (47 MB)
Onslow (75,245 parcels) pdf metadata zip (25 MB)
Pender (45,891 parcels) pdf metadata zip (16 MB)

BACK to Data & Products
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"E parcel_newhanover.pdf - Adobe Acrobat Professional

File Edit Wiew Document Comments Forms Tools  Advanced Window Help
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Linking Demographic Patterns to Landscape Indicators of Coastal Growth

Data Dictionary: parcel newhanover

Created by: Dr. Tom Crawford, Dept. of Geography. East Carolina University
Contact: Dr. Tom Crawford. crawfordt@ecu.edu, 252-328-6082

Description: A shapetfile format vector polygon layer representing New Hanover
County, NC property parcels. The data originated from New Hanover County
government which was subsequently processed. Intended use is to explore historical
patterns of residential development. Selected parcels details are only available for
residential parcels. Thus, it is not intended for a full exploration of the various other
types of land use. Users can subset via queries to select residential parcels and map them
by year of development.

The layer can be opened using ESRI GIS software (ArcView, ArcInfo, ArcExplorer).
Various other GIS softwares have capabilities to import shapefiles.

This product development was supported by a grant from North Carolina SeaGrant.

Temporal Currency: These data were acquired in September 2008 and reflect
conditions at the time of acquisition.

Coordinate System:

North Carolina State Plane Coordinate System. NADS83, units feet.

8.50x11.00in  [<]




"E parcel_newhanover.pdf - Adobe Acrobat Professional g@
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Temporal Currency: These data were acquired in September 2008 and reflect
conditions at the time of acquisition.

Coordinate System:

North Carolina State Plane Coordinate System. NADS3, units feet.

Attribute Information for parcel newhanover (parcel newhanover.dbf contents)

Attribute Name | Description Data type
FID Feature ID, unique number generated by software integer
Shape Feature geometry type (polygon) text string
PARCEL_ID Parcel identification code from source data text string
yrbuilt Year structure built for residential parcels; for non- year
residential parcels yrbuilt = 0
rescode Binary code (1 = yes, 0 = no) indicating residential parcel binary (0,1)
status
county County name fext siring
acre Area in acres for parcel float

8.50x11.00in  [< |




Future Directions & Comments

 Finalize the Mixed Land Use tool.

e Put the .tbx file on web site for download.
 Improve metadata.

e Convert it to Python.

e Code for error checking.

 Deploy as a web-based geoprocessing
service (?)

 Enables historical and prospective analysis
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Sea%ﬂ

North Carolina

East Carolina University

Center for Geographic Information Science
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n i i p ol =

Figure 24. New parcel development 1971-1990, central region. Existing parcels (gray), new parcels (red).




Growth 2001-2005 : W Lo ' Residential in 2005
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Figure 25. New parcel development 1991-2005, central region. [Existing parcels (eray), new parcels (red).
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Table 4. Recent and Projected Population Change.

County 1990
population

Brunswick 50,085
Pender 28.855
| New Hanover 120,284

Curmituck 13.736
Dare 22,746

Camden 5.904
Pamlico

Carteret

Craven

Pasquotank 31,298
Perquimans 10,447
Gates 0,305
Hyde 5.411
Tyrrell 3.856
Chowan 13,506
Beaufort 42,283
Onslow 149,838
Bertie 20,388
Washington 13,997
Hertford 22,317

* Ranked by % change 90-00. Selected focus counties in boxes.
*# Projected change for 2000-2010 from the North Carolina State

Demographics unit.

2000
population

73,143
41,082
160,307
18,190
29,967

0,883

34,897
11,368
10,113
5.826
4,149
14,526
44,058
150,355
20,044
13,723
21,533

%o change
00-00%

16.6

11.5
8.9
8.7
7.7
7.0
7.5
6.3

0.3
-1.7
-2.0
-3.5

change
00-10%*

45.7

15.3
0.1
10.2
-3.8
3.3
4.5

5.1
11.6
-1.6
-4.3

5.9



Table 7
Spraw] metrics for the entire 1971-2000 period for township groups and Figure Eight Island

Region Number of parcels Land consumption Leapfrog Segregated land use Highway strip

4 28

Most coastal

[
e
2

(%]
2

Transitional : ; 0.49

0.35

: T

Least coastal :
Figure Eight Island 355 0.74

n
[ SRS
2

Land use diversity not shown due to redundancy with segregated land use.
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sites of information exchange

X residents

$ commerce
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I church
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Fig. 1. Activity spaces of three residents.



Table 4
Network node classification

Visit Rating Info Type 2
o Yes High Yes | ?
Primary Yes ' No Yes

Secondary Yes ' No No
Legend clucts C C

number of contacts 2-5 50

[ atent
Isolated

=&
=
+

church

commerce
community center
friends or relatives
healthcare facility

school
workplace

o

EHivxdg Ik B o
By ik B oo

o o BB

Fig. 2. Aggregate map of activity spaces.



Dare County
Pilot Test

Phone survey

In-person
Interviews

2 very different
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Building Socio-spatial
Knowledge Networks for
Hurricane Information Flows

 Demographics.
* Activity spaces.

 From whom & where do you get
Information regarding storms?

 How do you rate this information?

« Qualitative & quantitative geographic
analysis of knowledge networks.



Interesting questions ...

Do networks differ by age, race, gender,
economic status, etc?

What are the scales of information
networks from local to national?

Can we identify “Strong”, “Latent”, etc.
types of nodes?

How can we use results to improve
Information flow to populations?
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Federal Disaster Declarations for North Carolina
(Hurricane Bonnie, 1998)

Hurricane Storm
Surge Risk Area

Storm Surge Risk Area
Outside Surge Area (0]
Low (1]
M oderate (23

Hurricane Bonnie's Path : Motierately-High (3
F%% Mew Hanover County High (4)
[ ] Federal disaster counties ,
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