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Figure 19-1. Population Density Plots - Dot and Contour

Maps - Milwaukee
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Figure 19-2.

Population Density Plots - Isometric Views
(0°, 45°) - Milwaukee
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Population Density Plots - Isometric Views
135°) - Milwaukee

(90°,

Figure 19-3.
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(180°, 225°

Figure 19-4.
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160



20, MINNEAPOLIS-ST. PAUL, MINNESOTA
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Figure 20-1. Population Density Plots - Dot and Contour
Maps - Minneapolis-St. Paul
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Figure 20-2. Population Density Plots - Isometric Views
(0°, 45°) - Minneapolis-St. Paul
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Figure 20-3. Population Density Plots - Isometric Views
(90°, 135°) - Minneapolis-St. Paul
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Population Density Plots - Isometric Views
(180°, 225°) - Minneapolis-St. Paul

Figure 20-4.
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Population Density Plots - Isometric Views
(270°, 315°) - Minneapolis-St. Paul

Figure 20-5.
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21. NEW ORLEANS, LOUISIANA*

*See Notes, Section 3.2.
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Figure 21-1. Population Density Plots - Dot and Contour
Maps - New Orleans
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Figure 21-2.

0.0 DEGREES

4S.0 DEGREES

Population Density Plots - Isometric Views
(0°, 45°) - New Orleans
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90.0 DEGREES

135.0 DEGREES

Population Density Plots - Isometric Views

(90°, 135°) - New Orleans
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Figure 21-3.



180.0 DEGREES

225.0 DEGREES

y Plots - Isometric Views

- New Orleans

Population Densit
(180°, 225°)

Figure 21-4.
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Figure 21-5. Population Density Plots - Isometric Views
(270°, 315°) - New Orleans
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22, NEW YORK, NEW YORK™

*See Notes, Section 3.2.
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Figure 22-1. Population Density Plots - Dot and Contour
Maps - New York
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US.0 DEGMEES

Figure 22-2. Population Density Plots - Isometric Views
(0°, 45°) - New York
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135.0 DEGREES

Figure 22-3. Population Density Plots - Isometric Views
(90°, 135°) - New York
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Population Density Plots - Isometric Views

(270°, 315°) - New York

Figure 22-5.
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Figure 23-4. Population Density Plots - Isometric Views
(180°, 225°) - Philadelphia
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Population Density Plots - Isometric Views
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(90°, 135°) - Phoenix
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Figure 24-



Population Density Plots - Isometric Views
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(180°, 225°) - Phoenix
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Population Density Plots - Isometric Views

(90°, 135°) - Pittsburgh

Figure 25-3.
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26. PORTLAND, OREGON
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Figure 26-1. Population Density Plots - Dot and Contour
Maps - Portland
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Figure 27-1. Population Density Plots - Dot and Contour
Maps - Providence
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Figure 28-1. Population Density Plots - Dot and Contour
Maps - St. Louis
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Population Density Plots - Isometric Views
(0°, 45°) - St. Louis
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Figure 28-3.
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Population Density Plots - Isometric Views
(90°, 135°) - St. Louis
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Figure 28-4. Population Density Plots - Isometric Views
(180°, 225°) - St. Louis
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270.0 DEGMEES

Figure 28-5. Population Density Plots - Isometric Views
(270°,315°) - St. Louis
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29,

SAN ANTONIO, TEXAS
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Figure 29-1. Population Density Plots - Dot and Contour
Maps - San Antonio
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Population Density Plots - Isometric Views

(0°, 45°) - San Antonio

Figure 29-2.
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Population Density Plots - Isometric Views

(90°, 135°) - San Antonio

Figure 29-3.
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Population Density Plots - Isometric Views

(180°, 225°) - San Antonio

Figure 29-4.
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Figure 29-5. Population Density Plots - Isometric Views
(270°, 315°) - San Antonio

240



30, saN DIEGo, CALIFORNIA*

*See Notes, Section 3.2,
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Figure 30-1. Population Density.Plots - Dot and Contour
Maps - San Diego
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Population Density Plots - Isometric Views
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(0°, 45°) - San Diego

Figure 30-2.



Population Density Plots - Isometric Views

(90°, 135°) - San Diego

Figure 30-3.
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- San Diego
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(180°, 225°)

Figure 30-4.
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Figure 30-5.
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31, SAN FRANCISCO-OAKLAND, CALIFORNIA®*

*See Notes, Section 3.2.
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Figure 31-1. Population Density Plots - Dot and Contour
Maps - San Francisco-Oakland
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Figure 31-2.
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Population Density Plots - Isometric Views
(0°, 45°) - San Francisco-Oakland
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Figure 31-3. Population Density Plots - Isometric Views
(90°, 135°) - San Francisco-0Oakland
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Figure 31-4. Population Density Plots - Isometric Views
(180°, 225°) - San Francisco-Oakland
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Figure 31-5. Population Density Plots - Isometric Views
(270°, 315°) - San Francisco-Oakland
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32, SAN JoSE, CALIFORNIA*

*See Notes, Section 3.2,
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Population Density Plots for San Jose are included in

those for San Francisco (Figures 31-1 through 31-5).
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33, SEATTLE, WASHINGTON
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Figure 33-2. Population Density Plots - Isometric Views
(0°, 45°) - Seattle
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Figure 33-3. Population Density Plots - Isometric Views
(90°, 135°) - Seattle
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Figure 33-4. Population Density Plots - Isometric Views
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Figure 33-5. Population Density Plots - Isometric Views
(270°, 315°) - Seattle
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34, TAMPA-ST. PETERSBURG, FLORIDA

*See Notes, Section 3.2.
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Figure 34-1. Population Density Plots - Dot and Contour
Maps - Tampa-St. Petersburg
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Population Density Plots - Dot and Contour

Figure 35-1.
Maps - Washington
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3.2 NOTES ON INDIVIDUAL SMSA'S

This section includes all footnotes or special addendums to
data on the 35 SMSA's presented in the previous section. Individ-
ual SMSA's are listed below in alphabetical order.

The land areas/population densities for all 35 CBD's were
obtained from National Planning Data Corporation (NPDC), Ithaca,
New York. 1In order to derive the land areas of the individual
CBD's, NPDC used an electronic planimeter on detailed block-
statictical maps.

5. Chicago IL

a. Population and land area data listed at the top of
Table 5-1 are based solely on the Chicago SMSA.

b. Journey-to-work data in Table 5-2 are based on the
Chicago Standard Consolidated Area (SCA). Therefore,
the land areas used to calculate worker and employ -
ment densities in Table 5-2 are based on the Chicago
SCA, and not those found at the top of Table 5-1.

The SCA based land areas are as follows:

SMSA 4,657 sq. mi.
U.A. 1,409 sq. mi.
C.C. 301 sq. mi.
CBD 1.55 sq. mi.

c. The Chicago SCA consists of the Chicago SMSA and the
Gary-Hammond-E. Chicago SMSA. The central cities of
this SCA include: Chicago IL, Gary IN, Hammond IN,
and E. Chicago IL.

d. The U.A. of the Chicago SCA includes the portions of
the Aurora IL, and Joliet IL, urbanized areas
that lie within the Chicago SMSA.

e. The CBD land area of the Chicago SCA excludes the
CBD(s) of central cities outside the Chicago SMSA
(i.e. the same CBD land area used at the top of
Table 5-1).
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9. Dallas-Ft. Worth TX

a. Data in Table 9-1 and Figures 9-1 through 9-5 are
based upon the combined areas of Dallas and Ft. Worth.

b. Journey-to-work data in Table 9-2 are based solely on
the Dallas SMSA.

c¢. The individual land areas for the Dallas SMSA (as
used in Table 9-2), the Ft. Worth SMSA, and the com-
bined Dallas-Ft. Worth SMSA (as used in Table 9-1)

are:

Dallas* Ft. Worth Dallas-Ft. Worth
Unit (Table 9-2) (Table 9-1)
SMSA | 4,564 sq. mi. | 1,607 sq. mi. 6,171 sq. mi.
U.A. 674 sq. mi. 396 1,070
c.C. 266 205 471
CBD 1.4 0.7 2.1

%
land areas used in computing worker and employment
densities in the Journey-to-Work table.

d. The pivot point for the ring data in Table 9-1 was
placed at the center of the Dallas CBD.

e. Population density plots in Figures 9-1 through 9-5
include Ft. Worth.

13. Houston_ TX

Central City data used in Tables 13-1 and 13-2 are
for the portion of the Houston C.C. contained within
the U.A. boundary.

14. Indianapolis. 1IN

Central City data used in Tables 14-1 and 14-2 are
for the portion of the Indianapolis C.C. contained
within the U.A. boundary.

15. Kansas City KS-MO

Central City data used in Tables 15-1 and 15-2 are
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16.

21.

Los

for the portion of the Kansas City C.C. contained
within the U.A. boundary.

Angeles-Long Beach CA

New

Population and land area data listed at the top of
the table in Table 16-1 are based solely on the Los
Angeles-Long Beach SMSA.

Journey-to-work data in Table 16-2 are based on the
Los Angeles SCA. Therefore, the land areas used to
calculate worker and employment densities in Table
16-2 are based on those of the Los Angeles SCA, and
not those found at the top of Table 16-1. The SCA
based land areas are as follows:

SMSA 4,851 sq. mi.
U.A. 1,502 sq. mi.
Cc.C. 589 sq. mi.
CBD 2.76 sq. mi.

The Los Angeles SCA consists of the Los Angeles-

Long Beach SMSA (Los Angeles County) and the Anaheim
Santa Ana-Garden Grove SMSA (Orange County). The
Central cities of this SCA include: Los Angeles, Long
Beach, Anaheim, Santa Ana, and Garden Grove

The urbanized area of the Los Angeles SCA excludes the
portion of the Los Angeles-Long Beach urbanized area
outside the Los Angeles SCA (i.e., in the San Bernardino-
Riverside-Ontario SMSA).

The CBD land area of the Los Angeles SCA excludes the
CBD(s) of central cities outside the Los Angeles-Long
Beach SMSA (i.e., the same CBD land area used at the top
of Table 16-1).

Orleans LA

Central city data used in Tables 21-1 and 21-2 are
for the portion of the New Orleans C.C. contained
within the U.A. boundary.
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22. New York NY

a.

30. San

Population and land area data at the top of Table 22-1
are based solely on the New York SMSA.

Journey-to-work data in Table 22-2 are based on the
New York-Northern New Jersey SCA. Therefore, the
land areas used to calculate worker and employment
densities in Table 22-2 are based on those of the New
York SCA, and not those found at the top of Table
22-1. The SCA based land areas are as follows:

SMSA 3,930 sq. mi.
U.A. 2,210 sq. mi.
c.C. 362 sq. mi.
CBD 4.0 sq. mi.

The New York-Northern New Jersey SCA consists of the
New York SMSA, the Newark SMSA, the Jersey City SMSA,
and the Patterson-Clifton-Passaic SMSA, plus Middlesex
and Somerset Counties NJ. The central cities of

this SCA include: New York NY, Newark NJ,

Jersey City NJ, Patterson NJ, Clifton NJ,

and Passaic NJ.

The Urbanized Area of the New York-Northern New Jersey
SCA excludes the portion of the New York-Northern New
Jersey Urbanized Area outside the New York-Northern
New Jersey SCA.

The CBD land area of the New York-Northern New Jersey
SCA excludes the CBD's of central cities outside the
New York SMSA (i.e., the same CBD land area used at
the top of Table 22-1).

Diego CA

Central city data used in Tables 30-1 and 30-2 are
for the portion of the San Diego central city con-
tained within the U.A. boundary.
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31.

32.

34,

San Francisco-Oakland CA

a.

San

The pivot point used to obtain the ring data in Table
31-1 was centered on the San Francisco CBD, since a
point halfway between San Francisco and Oakland lies
in San Francisco Bay.

The population density plots in Figures 31-1 through
31-5 include the cities of Oakland and San Jose in
addition to San Francisco.

The Journey-to-Work data in Table 31-2 exclude the
portion of the San Francisco-Oakland Urbanized Area
contained with the Vallejo Napa SMSA. The data
recorded at the top of Table 31-1 include all por-
tions of the Urbanized Area.

Jose CA

Central city data used in Tables 32-1 and 32-2 are for
the portion of the San Jose central city contained
within the U.A. boundary.

No population density plots are provided for San Jose,
since they are included in the dot contour. and iso-
metric views of San Francisco (Figures 31-1 through
31-5).

Tampa-St. Petersburg FL

The pivot point used to obtain the ring data in
Table 34-1 was centered on the Tampa CBD (the larger
of the two cities), since a point halfway between
Tampa and St. Petersburg lies in Tampa Bay.
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Ly, SOURCES

EMPLOYMENT DATA (SMSA, U.A., C.C., CBD)

a.

Characteristics of the Population PC(1)

U.S. Bureau of the Census, March 1973:

Chapter A - Number of Inhabitants - Tables 9, 11, and 13.

Chapter C - General Social and Economic Characteristics -
Table 82.

Chapter D - Detailed Characteristics - Tables 190, 242.

Journey To Work, U.S. Bureau of the Census, June 1973 -
Tables 1 and 2.

POPULATION AND LAND AREA DATA

d.

County and City Data Book, 1972, U.S. Bureau of the
Census - Tables 3, 4, 6, B-1, and B-2 (SMSA, U.A. and
c.C.).

Population Density and Land Area of 35 CBD's, National

Planning Data Corporation, Rochester § Ithaca, N.Y.,
1974-75 (CBD).

POPULATION DENSITY PLOTS (DOT, CONTOUR § ISOMETRIC VIEWS)

Oak Ridge National Laboratory, Union Carbide Corporation,
Carsten M. Haaland, June 1974.

POPULATION/SOCIO-ECONOMIC RING DATA

U.S. Bureau of the Census data as compiled by C.A.C.I.,
Inc.'s SITE program, and made available by Tymshare.

GLOSSARY OF TERMS AND CONCEPTS

1970 Census User's Guide - Part I,
U.S. Bureau of the Census, Oct. 1970.
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APPENDIX A
GLOSSARY OF TERMS AND CONCEPTS

The definitions of the terms and concepts used in this glos-
sary are included to aid in interpreting the data appearing in the
tables of this report. For the most part, the definitions are
taken directly from publications of the U.S. Bureau of the Census.

Central Business District (CBD) - The downtown retail trade
area of a city. As defined by the Census Bureau, the CBD is an
area of very ligh land valuation characterized by a high concentra-
tion of retail business offices, theaters, hotels, and service
businesses, and with a high traffic flow. CBD's consist of one or
more census tracts and have been defined only in cities with a
population of 100,000 or more.

Central City (C.C.) of an SMSA - The largest city in an SMSA
is always a Central City. One or two additional cities may be
secondary Central Cities in the SMSA on the basis and in the order
of the following criteria:

a. The additional city or cities must have a population one-
third or more that of the largest city, with a minimum
population of 25,000; however, both cities are considered
Central Cities in those instances where cities qualify
under criterion A.2 for SMSA's (see '"SMSA" definition).

b. The additional city or cities must have at least 250,000
inhabitants.

Central City (C.C.) of an Urbanized Area - An U.A. contains at
least one city with 50,000 inhabitants, as well as the surrounding
Closely settle incorporated and unincorporated areas that meet the
criteria for urbanized ring (fringe) areas. However, a few U.A.'s

contain twin cities with a combined population of at least 50,000.

Employment Density - Employment density for a certain geo-
graphic area (SMSA, U.A., C.C., etc.) is calculated as follows:
the total number of people having jobs (employment) located in the
particular geographic area is divided by the land area of the geo-
graphic area (number of jobs/sq. mi.).
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Family - A family consists of two or more persons living in
the same household related by blood, marriage, OT adoption. (No
families are recognized in group quarters.) All persons living in
a household related to each other are regarded as one family. The
number of families does not necessarily equal the number of house-

holds, since not all households include families.

Household - All persons occupying a single housing unit are
referred to as a household. (The number of households is equiva-
lent to the number of occupied housing units.) A house, an apart-
ment, or other groups of rooms, or a single room is regarded as a
housing unit when it is occupied or intended for occupancy as

separate living quarters.

Land Area - The land area of any geographic area includes dry
land and land temporarily or partially covered by water, such as
marshland, swamps, and river flood plains; streams, sloughs,
estuaries, and canals less than one-eight of a statute mile in
width; and lakes, reserviors, and ponds less than 40 acres in area.

Population Density - Population density for a certain geo-

graphic area (SMSA, U.A., etc) is calculated as follows: the popu-
lation of the geographic area is divided by the land area of the

geographic area (persons/sq. mi.).

Rural and Scattered Urban - This consists of the remaining rural

and urban portions of counties not included as part of the urbanized
ring of the U.A., but still within the boundries of the SMSA. Thus,
with the exception of the New York and Los Angeles SMSA's*, the SMSA
consists of two components — the U.A., and the Rural and Scattered
Urban.

Standard Consolidated Area (SCA) - A SCA consists of several

contiguous SMSA's plus additional counties that do not appear to
meet formal integration criteria, but do have strong interrelation-
ships of other kinds with the SMSA(s).

*Both New York and Los Angeles Urbanized Areas (U.A.'s) extend into
counties outside the boundaries of the SMSA.



Standard Metropolitan Statistical Area (SMSA) - An SMSA con-
sists of a county or a group of counties containing at least one
city (or twin cities) having a population of 50,000 or more, plus
adjacent counties which are metropolitan in character and economic-
ally and socially integrated with the central city. The name of
the central city or cities is used as the name of the SMSA. There
is no 1limit to the number of adjacent counties included in the
SMSA as long as they are integrated with the central city; nor is
an SMSA limited to a single state: boundaries may cross state lines,
as in the case of the Washington DC-Maryland-Virginia SMSA.

The criteria for SMSA's are:

A. Population Size

Each SMSA must include at least:
1. One city with 50,000 inhabitants or more, or

2, Two cities having contiguous boundaries and constitut-
ing, for general economic and social purposes, a
single community with a combined population of at
least 50,000, the smaller of which must have a popula-
tion of at least 15,000. If two or more adjacent
counties each have a city of 50,000 inhabitants or
more and cities are within 20 miles of each other
(city limits to city limits), they will be included
in the same area unless there is definite evidence

that the two cities are not economically and socially
integrated.

B. Metropolitan Character of Outlying Counties

The following specific criteria must be met:

1. At least 75% of the labor force of the county must be
in the nonagricultural labor force.

2. The county must meet at least one of the following
conditions:
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a. It must have 50% or more of its population living
in contiguous minor civil divisions having a
density of at least 150 persons per square mile,
in an unbroken chain of minor civil divisions
with such density radiating from a central city
in the area; or

b. The number of nonagricultural workers employed
in the county must equal at least 10% of the
number of nonagricultural workers employed in the
county containing the largest city in the area, or
the outlying county must be the place of employ-
ment of at least 10,000 nonagricultural workers; or

c. The nonagricultural 1labor force living in the
county must equal at least 10% of the nonagri-
cultural labor force living in the county con-
taining the largest city in the area, or the out-
lying county must be the place of residence of a

nonagricultural labor force of at least 10,000.

Integration of Central County and Outlying Counties

Sufficient economic and social communication includes:

1. At least 25% of the workers living in the given out-
lying county must work in the county or counties con-
taining the central city or cities of the area, or

2. At least 25% of those working in the given outlying
county must live in the county or counties containing
the central city or cities of the area.

New England Cities and Towns

In New England, where city and town are administratively
more important than the county, and data are compiled
locally for the minor civil divisions, cities and towns
are the units used in defining SMSA's. Here, a population
density of at least 100 persons per square mile is used as
the measure of metropolitan character and the integration
criteria for the towns and cities are similar to Criterion
C above.
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Urbanized Area (U.A.) - An UrBanized Area contains a city
(or twin cities) of 50,000 or more population (central city), plus

the surrounding closely settled incorporated and unincorporated
areas which meet certain criteria of population size and density
(urbanized ring). The U.S. was established primarily to distin-
guish the urban from the rural population in the vicinity of large
cities. Thus, U.A.'s differ from SMSA's in that U.A.'s exclude
the rural portions of counties composing the SMSA's, and exclude
places which were separated by rural territory from density popu-
lated fringe around the central city. The boundaries of an U.A.
are not permanent since they are defined on the basis of the popu-
lation distribution at the time of the census. The components of
U.A.'s include the Central City (as defined above) and the urban-
ized ring (as defined below). The specific population size and
density requirements for determining the inclusion of closely
settled areas into the urbanized ring of the U.A. are found below;
see "Urbanized Ring."

Urbanized Ring - In addition to its central city or cities, a-

U.A. also contains the following types of contiguous areas, which
together constitute its urbanized ring (or urban fringe, as used
by the Census Bureau):

a. Incorporated places with 2,500 or more inhabitants.

b. Incorporated places with less than 2,500 inhabitants,
provided each has a Closely settled area of 100 dwelling
units or more.

C. Enumeration districts in unincorporated areas with a
population density of 1,000 inhabitants or more per
square mile. (The area of large nonresidential tracts
devoted to such urban land uses as railroad yards,
factories, and cemeteries is excluded in computing the
population density.)

d. Other enumeration districts in unincorporated territory
with lower population density provided that one of the
following purposes is served: (1) To eliminate enclaves,
(2) to close indentations in the urbanized area of one
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mile or less across the open end, or (3) to link outly-
ing enumeration districts of qualifying density that lie
no more than 1-1/2 miles from the main body of the urban-
ized area.

Worker Density - Worker density for a certain geographic area
(SMSA, U.A., C.C., etc.) is calculated as follows: the total
number of workers living in a particular geographic area is divided

by the land area of the geographic area (number of workers/sq. mi.).
The main distinction between worker and employment density 1is that
worker density for a geographic area includes all those people who
1ive in that area (i.e., U.A., C.C., etc.) and are classified as

a worker, regardless of their place of work (including both per-
sons working in and outside the geographic area); employment
density for a certain geographic area, on the other hand, includes
all workers whose place of employment (job) is in that particular
area, regardless of their place of residence (including both per-
sons living in and outside of the area).
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APPENDIX B
SAMPLE CALCULATIONS: JOURNEY-TO-WORK DATA

This appendix shows how certain statistics on the Journey-to-
Work tables were derived for this report. Most of the statistics
found in the Journey-to-Work tables (Table 2 for each SMSA) were
obtained from U.S. Bureau of the Census publications and from
several sources shown below. However, no journey-to-work data were
available for the urbanized area (U.A.) other than the total num-
ber of workers residing in the U.A. (grand total of Column 2).
Therefore, U.A. data had to be derived.

The derivation process for U.A. journey-to-work data is shown
below using the Dayton, Ohio, SMSA as an eéxample. Dayton was
selected because it contained an U.A. with multiple counties,
portions of which were not contained within the boundary of the
Dayton SMSA. To be consistent with earlier sections, portions of
the U.A. not within the SMSA were excluded. The Dayton example
included identities, notations, and the actual number that appear

on the Journey-to-Work table in Section 3 of this report (Table
10-2).

As previously noted, several identities were used to calculate
certain statistics in the Journey-to-Work table. The following
are the necessary identities:

1. Urbanized Ring = U.A. - Central City
2. Rural § Scattered Urban = SMSA - U.A.
5. Other = Central City - CBD

Identities 1 and 2 apply to both columes and the rows of the
Journey-to-Work table, while 3 applies only to the rows.

The U.A. derivation process consists of the following steps:
(1) obtaining the population of the component parts of the U.A.
(i.e., the U.A. portions of counties within the SMSA boundary),
(2) obtaining the population of each of the above counties, (3)
dividing (1) by (2) to obtain proportion(s), and (4) applying
proportion(s) to the home-to-work data for counties found in the
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census publications in order to derive the number of work trips for

all the U.A. categories (column 2, row 2).

Before showing the above steps of the U.A. derivation process

for Dayton, Ohio, it is first necessary to provide a complete list-

ing of the notation, known data, and the derivation assumptions.

This information will provide the user with the background neces-

sary for interpreting the formulae used to derive the row and

column categories for the U.A.

1. Notation

a.

Geographic Location

S = SMSA

U = Urbanized Area (U.A.)

CcC = Central City

CB = Central Business District

oT = Central City other than Central Business
District (OT = CC - CB)

UR = Urban Ring (UR = U - CC)

R = Rural and Scattered Urban (R = S - U)

0 = Qutside SMSA

i,j = County i, County j within SMSA

U = Urbanized area of county i

Worker Residence

WX = no. of workers residing in location X, where
X = {S, U, cC, UR, R, O, i, Ui}

Job Location

Jy = no. of jobs in location Y, where

Yy = {§, U, cc, CB, OT, R, O, j, Uj’ NR}

(note: NR = job location not reported)
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d. Journey-to-Work

WX-JY = no. of workers living in location X, with
jobs in location Y

The above notation refers to the intersection of

worker residence and job location. Some examples
are:

(1) WS-JCB number of workers living in the SMSA
and having jobs in the CBD.

(2) WU-JCC number of workers living in the U.A.
and having jobs in the C.C.

e. Other Notation

(1) PU; = U.A. population of County i
(2) P; = Total population of County i
(3) pi = PUi/pi

2. Known Data

The following journey-to-work data are obtainable from
U.S. Census publications:

a, Wx for X {s, u, cc, o, i}

b. JY for Y = {S, cc, CB, 0T, 0, J}

c. WX-JY is known for the following journey-to-work
pairs (X, Y):

(S, 8), (s, ccy, (s, cBy, (s, 0T), (S, 0),
(CC, s), (cc, coy, (cc, cBy, (cc, 0T),

(€C, 0, (0, s), (0, ccy, (0, cB), (0, oy,
(1, 8), (i, coy, (i, 0), (s, j), (cc, j),
(0, 3), (i, j), and (i, NR).

3. Derived Data

a. WU°JY for Y = (s, U, CC, CB, OT, UR, R, 0}

b. WX-JU for Xx {s, u, cc, UR, R, 0}
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e.

f.

WUR'JY for Y = {Ss, U, cc, CB, OT, UR, R, 0}

for X

Wy Jyr {s, U, cc, UR, R, O}

WR'JY for Y = {S, U, cC, CB, OT, UR, R, 0}
WX'J

R for X = {S, U, CC, UR, R, O}

Derivation Assumptions

a.

d.

Wy, TPyt Wy
1

The number of workers living in the U.A. portion of
county i is proportional to the U.A. population of
county 1.

J = p.-J.
U.
J

The number of jobs in the U.A. portion of county j
is proportional to the U.A. population of county j.
WoeJ, = 2 2 W 'J

U -u 3 i Ui Uj

= ? 21: pi-pj(wi-Jj), and for

(1) i=730p

(2) i # 7 pi°pj = p; X pj (joint probability

propor tion)
a) Workers residing in U.A. portion of county i
with jobs in county i are assumed to take
jobs only in U.A. portion of county 1.

b) Workers living in U.A. portion of one county
(p; W,) are assumed to take jobs in the U.A.
portion of another county according to the
proportion of U.A. jobs in the other county
(pj-Jj); i.e., worker residence in one

county and place of employment in a differ-

ent county are independent of one another.

For the remaining journey-to-work trips, the following
general formulae apply:
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(1) Wydy = 2 Wy Ty = Zoog(Widy),
1 1 1
Weedy = 2 Wydy = Z o5 (WyJs),
j j i
where X and Y = {S, CC, 0}

(2) Where X and Y

{UR, R}, identities 1) and 2)

apply:

Wy Jur = Wy dy - Wyt dec
Wy dp = Wydg - Wy Jy

WorJy = Wy Jdy - Weedy
Wprdy = WgJy - Wy Jy

(3) Where Y = {CB, OT},

WU-JCB and WU'JOT are calculated by using the
proportional split as occurs between WS'JCB and

W Jor

It is necessary to examine each component county of
the U.A., since the journey-to-work data are listed
in the census publication by county. The above
notation and assumptions are incorporated below into
the formulae for the second row and column of the
Journey-to-Work table.

Applications of the Formulae to the Dayton, Ohio Journey-
to-Work Data

Using the notation and assumptions outlined above the
following section shows the equations and the results for
the second row and column of the Dayton Journey-to-Work
table.

a. Known Data
(1) County 1 = Greene County, Ohio

County 2 - Montgomery County, Ohio
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= 545,727

(2) pUl = 60,822 )

Py

Py 120,057 P, = 606,148

(3) (All journey-to-work numbers are expressed in
terms of thousands of workers.)

W1~JS = 42 WZ-JS = 208
Wl'J1 = 23 WZ'J1 =9
Wl‘JZ = 19 WZ'J2 = 197
Wl'JCC = 13 WZ'JCC = 132
Wl'Jo = 2 WZ'JO =5
WS‘J1 = 34 WS'J2 = 220
WCC'J1 =3 WCC-J2 = 78
WO'J1 =6 WO‘J2 = 23
wS.JCB = 26 WS-JOT = 135
WS‘JCC = 161

U.A. Population Proportions (pi)

(1) o = pUl/pl = 60,822/120,057 = .486

(2) p, = pyy /P 545,727/606,148 = .90
2 u,’ P2
(3) py'p, = .486 x .90 = .437

(joint population proportion for inter-county

work trips)



Second Column Results

(1) WyJg = 21: Wy Jg = % Py (W, ")

= Py (WyrJg) + py(WytJg)

.486(42) + .90(208) = 207

(2) Wo'dy = 2 2 W, J, = 2 % p.op.(W."J.),
Uu-u 3 i u, Uj 3 H i 73Y1 Y1
where for i = j: pi'pj =0y
i# 3j: p.'p. = p. X p.

1] 1 J

There are 2 counties in the Dayton U.A.; hence,
there are 4 possible intercounty work trip com-
binations. Two of these involve the use of joint
population proportions (pi'pj) when i # j.

2Z o5 py(N5-35) = oy (Wyodp) + pp p,(W)-0,) +

ji
Py P (Wp7Jy) *+ 0, (Wy"J))
= .486(23) + .437(19) + .437(9)
+.90(197) = 200
(3) WyJdec = 21: My, "Tec = § p; (Wi *Jee)

= ey (W Jdged *+ py(Wydpe)

.486(13) + .90(132) = 125

(4) WU.JCBZ There is no breakdown in the census books

. for Wi°JCB or Wi'JOT; therefore WU JCC
WU JOT is proportionately split among the above
cells according to the amounts in WS'JCBD
and WS-JOT:
. _ S JeB - _
WU JCB = —g——EE (WU JCC) = ,162(125) = %:
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Wo-J
S "0T
W.*J = - (W.-J..) = .839(125) = 105
U 0T WC JCC U “CC —
(5) WU.JUR = (WUJU) - (WUJCC) [(2)'(3)]
-1
(6) WU.JR = (WUJS) - WU'JU) [ l)-(Z)]
(7) Wy Jg = % in-Jo = E: oy (W Jg)
= pl(wl-JO) + OZ(WZ.JO)
= .486(2) + .90(5) = g
(8) Wy = (Wy=Jg) + (W, Jg) [(1)+(2)]
- 23
Second Row Results
(1) Wgray = 2 Wg dy, = 2 Py (Wg-ds)
J ] J
= oy (Wg-Jy) + p,y(WgeJ,)
= ,486(34) + .90(225) = ££=
(2) W-J = 2 2 W, -J._ = 200
U ~u 3 i Ui Uj _—

[same as c.(2)]

U.

(3) WeerJy JZ Wee™d i ? Py (WeeJy)

Py MWegJ1) * Py (Weedy)

.486(3) + .90(78) = li

(4) Wyp'Jy = Wy Jy) - (WeetJd)  [(2)=(3)]
- 128

(5) WR-JU = (WS-JU) - (wU-JU) [(1)-(2)]
= 2
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(6) WyeJy = JZ WO-JUj = JZ o5 Wy Js)

= pl(WO.Jl) + pZ(wO.JZ)

.487(6) + .90(23) =

(7) JU = (WS.JU) + (WO.JU) [

[y)
e

=

1)+(6)]

[}
[\
~
S~

Second Column Adjustments

As previously noted in Section 2.2, the home-to-work
data in each column of the Journey-to-Work table
should be adjusted to include: "Place of Job — Not
Reported." For the second column, this was achieved
*Jo and W, -J

U s U *0
according to the proportion of reported work trips in

by allocating these work trips to W

each category. The remaining categories under WU'JS
(excluding WU-JO), are then subsequently adjusted by
the same percentage increase. The proportional

adjustments are shown below for the second column.

(1) For each county in the U.A.:

a) A, = in-JS = p; (W, " Jg)
A = .486(42) = 20 A, = .90(208) = 187
b) 8, = in-Jo = p; (W;+J0)
B; = .486(2) = 1 By = .90(5) = 5
<) Aj 3
Y1,i T A[*B; Y2,i T K+8;
' Y1,1 = 20/21 = .95 Yz,1 = 1/21 = .05
Y1,2 = 1877192 = .97 Y = 5/192 = .03

= 2,2 E=
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(2) Additional work trips allocated to WU'JS:

}i:Yl,i ' (Wui JNR) - % Y1,1 0 P (Wit InR)

Y1,1 " P1WptInR) * vq g 0 P (Wt Jyg)

[.95 X .486(4ﬂ-+ .97 x .90(20)]= 19

(W 207 + 19 = 22

u'Is)aps = 226

(3) Additional work trips allocated to WU'JO:

%Yz,i : (WUi'JNR> = 21: Yo,i P (Wi JInR)

Ya,1 0 Pr(WptINR) * Yp o e (Wt dnp)

[os x .486(4)]*-[.03 X .90(zoﬂ =1

(W,,eJ.) =6 +1=17
U "0 ADJ =
(4) 9.2% (19/207=0.092) increase applied to remaining
cells:
(WU'JU) = 200(1.092) = 218
ADJ -
(5) (WU’JCC)ADJ = 125(1.092) = 137
(6) (WU'JCB)ADJ = 20(1.092) = ﬁi
(7) (WU'JOT)ADJ = 105(1.092) = 115§
(8) (Wy~Jyg), = 75(1.092) [(4)-(5)] = 81
(9) (W, Jp) = 7(1.092) [(2)-(4)] =8
ADJ =
(10) (WU) = 213(1.092) = 233
ADJ —

Other Column Adjustments

The remaining five columns across the Journey-to-Work
table are also adjusted for "place of job-not reported"
(JNR). This process is illustrated below using the
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the second row (U.A.) of the Dayton Journey-to-Work
table as an example. The procedure involves using the
percentage increase factors developed for three of

the columns on the table (SMSA, U.A., C.C.), plus the
two identities for the reamining two columns (U.R. and
R. & S.U.). The adjustment for the second column has
already been shown above. However, for the SMSA total
and C.C. total columns the adjustment factor applied
is calculated below. Note that the adjustment

factor will vary from column to column as the

proportion of J R changes.

N

(1) Olg-ay) = Ohge3y) x
[1 . (wSV'V‘S]NRxWSW'SJ sﬂ
= 220 x [1 + .106] = 244
(2) Ohyray) = 200(1.092) = 218 o
(3) Oiggay) = (iggJy) x

72 x [1 +,15] = 83

@) Oygedy) = [@)-(3)] = 135
(5) (W,-J = 1)-(2 = 26
R, = [ = 26
(6) (WO-JU) = %i (No Adjustment)
(7)) (Iy) = [(1)+((6)] = 268
ADJ -
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