How you can evaluate what the proposed Census Bureau criteriaon
Urbanized Areas meansfor your area.

This paper explains how to congtruct urban clusters and estimate urbanized areas using
the proposed definition of the Census Bureau (posted at
www.census.gov/geo/wwwi/ua/ua 2k.html) For explanation purposes, we used Danville,
IL asan example.

Firdt, please read the Federa Register notice. Second, you will need aGISto read in
TIGER/Linefiles and Census 2000 population counts using the PL-94-171 data for the
aress you are interested in examining. For guidance on how to obtain these files, please
read a note posted at http://www.mcs.net/~berwyned/census/products/pl2gis.html.

In our example, we used Arcview 3.2 as our tool. Y ou will need to know how to use
your GIS to complete this process.

Population dengity by block group (BG) and block is the key factor in the selection of
areasto beincluded in the Urbanized area. Place (or city) boundaries are not used. A
summary of the process is shown on page 2.

|. Add Datato GIS:

We created four layers of informetion:

1. A layer containing 2000 population counts by block. The attribute table for the layer
contained the following attributes derived from the redistricting (PL-94-171) files:

a Land areaof the block asidentified in the “Aredland” fidld of the geography file
from PL-94-171. The“Aredand’ fied contains land area of the block group in
sguare meters. Land Areawas converted to square miles using the conversion
factor 0.3861 x 10°° square meters = 1 square mile.

b. Tract, Block group, and block fields from the geographic header file.

c. Totd population counts from the datafiles.

d. Population dengty of the block (Tota population divided by land areain square
miles)

2. Transgportation (roads) layer from TIGER/Line 2000, and
3. A polygon layer containing the water polygons from TIGER/Line 2000.
4. A polygon layer containing Nationa Parks, Monuments, and Military ingalations.

1. CreateBlock Group Layer

The fina step in the data set creation process isto aggregeate the block datainto block
group data. Using the block data (in layer 1 above), we created a layer aggregaing
information from blocks to block groups. The attribute table for the BG layer contained
total population, areain square miles, and population dengty (total population / areaiin
sgmiles) of the block group.



I11. Evaluation and Selection process

Find potential geographic units.

Then, determine which to add to
qualifying urbanized area

Step 1 Find dl Block Groups (BGs) that have an Sdect dl contiguous BGsto form the
area < 2 square miles, and contain a core. Note that many cores can be
population dengty > 1000 people per smultaneoudy formed. (See page 3 for
square mile (ppsm). If no BGs of 1000 detals)
ppsm densty are available, use blocks of
1000 ppsm to cresate the cores.

Step 2 Find All BGswith area < 2 square miles, Of these BGs, select those immediately
populaion densty > 500 ppsm and < adjacent to the coresidentified in step 1
1000 ppsm (See page 4).

Step 3 Find al blocks with population dendty > Select:

500 ppsm.

A. Those blocks that connect to the core.
B. Sdect dl blocksthat are adjacent to
those blocks sdlected in Step A.

C. Continue this process until al possible
blocks are selected.

See page 5 for more detalls.

Complete steps 1 to 3for all densely populated areasin your region before proceeding to

step 4.

Step 4 “Hop” Criteriac Find al blocks or other A. Sdect all the blocks based on two
“cores’ that are within 0.5 miles of the additiona criteriaexplained on pages 6
“core’ areaidentified after step 3. and 7.

B. Find the next st of blocks or “core’
within 0.5 miles of the “core’ area
identified after step A.

C. Continue this process until adl possble
hopsin al the densdy populated areas are
completed.

Step 5 A. Examinedl donut holes, and A. Sdect dl donut holeareas< 5 sgmiles

B. Examinedl indentationsin the and add them to the “ core’.

“core’ areaobtained after tep 5A. | B. Sdect dl indentationswherethe gep is
less than amile, and the length of the
indentation is more than three times the
gep.

See page 8 for more detalils.

Step 6 | “Jump’ Criteriac Find dl high-dengity Sdlect dl the blocks or other densdly
blocks or “other cores’ that are within 2.5 populated cores based on two additional
miles of the “core’” area (with the largest criteriaexplained for the “hop criterid’ on
population) obtained after step 5. pages 6 and 7.

Exception: The distance can be 5 milesif

you have military inddlations, Nationd See page 9, and 10 for more details, and
monuments, or National parks dong your examples.

“jump’”

Step 7 Find the population of your Urban Add up the population in the selected
cluster/Urbanized area areas.




Step 1. Examine high-density block groups

From the Block Group layer, find dl the Block Groups (BGs) that have an area< 2
square miles, and contain a population density > 1000 people per square mile (ppsm).
One or more of these BGs condtitute a“core’ of densaly populated areathat will be
further built upon in the later steps. If thereisno BG core in your area, you can use
blocks with population dengity > 1000 people per square mile (ppsm) asthe Sarting

point.

Figure 1 illugtrates these BGs for Danwille, 11
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Figure 1. Eligible BGs (> 1000 ppsm) in the Danville area. The numbersin the boxes indicate population
dengty. The numbersin italics represent population in the block group.




Step 2:

Find dl BGswith area < 2 square miles, population dengty is between 500 ppsm and
1000 ppsm. Figure 2 illustrates these BGs for Danville, Ill. There are 4 digible BGsfor
the Danvillearea. These are numbered 1 through 4 in the figure. However, only BGs

1,2, and 3 are immediately adjacent to the “core”’ sdlected in Step 1. BG 4 is not adjacent
to the densely populated area. Thus, using criterial . A.3, only 1,2, and 3 can be combined
to the area obtained from step 1.
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Figure 2: BGs 1,2,and 3 are BGs contiguous to the core. BG 4 is not contiguous to the “core” obtained from
Step 1.




Step 3: Find dl blocks with population dengty > 500 ppsm. The digible blocks are
shown infigure 3, dong with the “core’ obtained in step 2.

Figure 3: All digible blocks, and BGs. Blocks are in dark blue if dendity > 1000 ppsm, and violet if density >
500 ppsm and density < 1000 ppsm

Sdect only those digible blocks that are connected to the core either directly or via other
blocks, and include them in the “core’.




Step 4: Using the“hop” criteria.

Find al the blocks/densely populated areas within 0.5 miles of the “core’ obtained in step
4. Disgtance should be measured adong the shortest road connection.

There are two conditions where you can “hop” and connect to digible block(s) or other
unconnected densely populated areas (BG cores + blocks) not contiguous to the “ core”.

Case A: When the unconnected densely populated area has more than 1000 people

In this case add the area to the core, dong with other “connecting” blocks such that

the dengity isthe greatest along the shortest road path (See figure 4).
f

Case A

Distance=0.4

Population = 2400

Density of these
blocks does not
matter
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Figure 4: llludtration for case A.

In Figure 4, Area A is an unconnected densely populated area with a population of
2400. Inthiscase, select the blocks with the highest density along the shortest path to
connect area A to the core.



Case B: When the unconnected densely populated area has |ess than 1000 people
In this case, connecting blocks are selected d ong the shortest possible road
connection such that the combined density of the unconnected area and the
connecting blocksis greater than 500 ppsm (Seefigure 5)

CaseB

Distance= 0.4

Population = 653

Overall density of
(blocks + AreaB) >
500 ppsm

Figure 5: llludtration for case B.

In Figure 5, Case B, Area B is an unconnected densdly populated area with population of
653 people. In this case, cdculate the overal densty of the area B and the blocksii,ii,
and iii. If the dengty of AreaB plusblocksi,ii, and iii > 500 ppsm, then they canbe
added to the core.

Once an area becomes part of the core, additiona “hops’ from that area can be performed
using the samerules.

At the end of step 4, dl connections using “hops’ between dense areas must be
completed.



Step 5: Step A: Closing areas enclosed by the “ core”

The next step isto close donutsin the areaobtained in tep 4. Figure 6 illustrates the

conditions for closng donuts for a portion of Danville.
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Figure 6: Closing indentations and donuts.
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Step B: Closing indentations.

Figure 7 illugtrates closing indentations or enclaves for a portion of Danville.

B. CLOSING INDENTATIONS

Distance (x) must be <=1 mile

Distance y must be >= 3x

)

Figure 7: Closng indentations.
At the end of step 5, dl possble indentations and donuts must be included to the “core’.

Step 6: Using the “Jump” Criteria.

The*jump’ criteriaare the same as the hop criteria, except that the distance between the
core and the other densaly populated area can be 2.5 miles.



Figure 8 illustrates two possible jumps for the Danville area.
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For the Danville area, Satellite cores 1 and 2 qudify to be added to the “main core”’
because their distances from the coreis less than 2.5 miles, and their populations exceed
1000 people. However satdlite core 3 does not qudify, because only one “Jump” is
alowed. The method used to select connecting blocks to the core is the same as that for
the hop criteriaas explained in Step 4.

“Jumps’ of up to 5 miles are dlowed in specid cases, when there is awater body,
Nationa Monument, Nationd Park, or Military ingtdlation; which creates a gap between
the densdly populated aress.

Wetlands and other land areas that may be uninhabitable cannot be used for the 5 mile
jump criteria because TIGER/Line file does not distinguish these areas from developable

land.

One of the examples we found is Brunswick, GA. Examining the Brunswick, GA area
using 2000 data, it appears that the distance between the Brunswick core and the densdly
populated St. Simons Idand areais 3.15 miles (3.8 miles- .65 miles of water). Thus,
under the proposed criteria the two areas would not be joined for the urbanized area.
Thisisillugrated in figure 9.
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Densely populated
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Figure 9: The blue areas represent water Balygons

For additiona assstance on “jump” criteria, please contact the Census Bureau Geography Division at
301-457-1099, ua@geo.census.gov
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