
Experience with the 1980 Census Urban Transportation
Planning Package in the Washington Metropolitan Area
GEORGE V. WICKSTROM

ABSTRÀCT

The planned uses of the Urban Transportation
Planning Package by the Met.ropoliÈan $lash-
ington Council of Governments and its ex-
periences to date are summarized. So¡ne rec-
ommendations for the 1990 census are made.
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the 1980 census journey-to-work
by the !¡!etropolitan Washington
¡nents (COG) fron the Bureau of

clata were obtained
Council of Govern-
the Census in 1982.

The data for¡ned a najor part of a rnultiyear regional
transportation planning work program that hras ale-
signed to devel-op a new, up,ilateil data base and to
serve as a basis to verify or revise existing travel
¡nodels (such as those for trip generation, tlistribu-
tionr and node choice). In addition¡ comparisons
with prior surveys could perrnit the developnent of
trend data showing areas of growth and change. The
relationship between census data and the validlation
process for a moileL of traffic estination procedures
is shown in Figure t. (The roman numerals relate to
COG work program tasks.)

Because census data only provide infor¡nat.ion on
work travel' the Transportâtion Planning Board (TPB)
of COG in cooperation with its nember agencies
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undertook several snall-scale supplemental surveys
to add information on nonwork travel. These included
analysis of an auto¡nobile use stu¿ly conducted in
1980 an¿l a roadside travel survey of traffic cross-
ing the outer boundaries of the stucly area. The
automobile use survey obtained information through a
nail questionnaire on the use of vehicles in se-
lected sa¡nple households.

Both surveys obtained information that could
supplernent work-trip relationships developed fron
the census. Nonrr'ork vehicle trip generation rates
and trip alistribution factors were checked and re-
vised as necessary using these survey data.

INITIAL TABULATIONS

Because TPBrs basic data were all derived from the
regional ho¡ne interview and fron external anil truck-
taxi surveys conducted in 1968, nany parÈicipating
agency representatives were anxious to obtain and
use the census data base for their own analysis and
planning purposes. TPB staff designeil a three-part
data sumrnary thât couLd be released at no charge to
participating agencies. This data set h'ould contain
tabulated infor¡nation (zone level) at the hone end
and the work end. In addition, county-to-county
infor¡nation was also provided. TPB had agreed to
obtain travel data between the Baltinore and Wash-
ington regions¡ and this infor¡nation was also in-
cluded in the summaries made. Data on a detailed
trip interchange basis could be ¡nade available on
request as needed.

PROBLE!,IÍ¡

Tabulations and disse¡nination of the residence-zone
data from Part I of the lrrban Transportation PIan-
ning Package (UTPP) and of the county-to-county data
from Part VI were quickly acco¡nplished. Conparisons
with TPB si¡nulated travel data were dependent on
reconciling the definitional difference betvreen a
trip nade yesterday (or not made) and the census
question on usual mode of travel. An analysis of
rates of daily ¡.rork trips indicated that census data
should be adjusted by a factor of 0.85 to produce
data conparable with ho¡ne ínterview trip infor¡nation.

Data by submode of travel did not see¡n consistent
or reliab1e. In the census the prinary node of
travel used is requested, not all modes, and the
choice of the primary ¡node is left to the respon-
dent. It, was found desirable to combine bus and
subvray responses into a public transit subtotal
rather than report these ¡nodes separately.

Although these problems could be overcone v¡ith
¡ninimal effort, other checks with inclependent
sources revea.Led that more extensive adjustnents
were requíred before the information could be used
at detailed levels of analysis.

CODING DISCREPANCIES

COG had conducted a Regional Enplojrment Census (RAC)
in 1980. This REC was based on state bureau of en-
ployment security recorils; firns that had ¡nore than
one l-ocation were caIled to deternine the ilistribu-
tion of jobs by Location. ThÍs file had been address
coded by establishment to the block and zone level.
Total REC enplolqnent was 1r6651000 jobs (this in-
cluded sone part-time vrorkers and second-job holders
not accounted for by the census) conpareil with the
IXIPP Part IV (zone-to-zone) total of 1r607r000. Of
theser 2r000 records representing 67r000 workers
vrere coded to other than traffic zones. Adding the
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44r000 workers who commute into the lilashington area
as determined from UTPP Part VI brought the totat to
l'651r000 jobs, 111r000 of which are not coded or
allocated to zone. These trips are níssing at this
level of destination geography.

A conparison of the adjusted census zone-leve1
data with the 1980 REC indicated large discrepancies
in nany areas, however. Sorne comparisons are shown
in lable L.

TABLE 1 Comparisone of l9B0 Census Journey-to-Work Data
at Major Employnent Sites with COG f9B0 REC

No. of Trips

Area Census REC

Washington, D.C., cent¡âl business district
Virginia

Springfield
Crystal Citya
Tysons Cornera
Rosslyn
Mer¡ifieldâ
Langley
Vienna
Ballston
Reston
Alexand¡ia central business district
Bailey's Crossroads
Cameron Run

Total
Maryland

Silver Springa
Bethesdaa
National Institutes of Healtha,b
Andrews Air Fo¡ce Basea
Friendship Heights
Prince George's Plaza
Wheaton
New Carrollton
Suitland
North Bethesdaa
Latgo

Total

| 46,426 I 38,9 66

23,9s0 20,909
17,140 24,8t7
12,961 27,136
t2,532 I 5,534
11 ,666 t7 ,s4810,613 6,700
9,814 7,544
8,742 6,900
7,423 4,836
6,540 8,500
4,649 7,t52
2,48t 6,000

128,sll 153,396

27 ,451 17,500
26,298 18,212
14,325 18,600
10,922 15,500
I 0,096 I 1,700
9,504 6,900
7,585 6,300
7 ,930 8,4s 1

6,613 5,400
6,589 13,013
1,464 _ll:2

128,7'17 t26,3tt
aGreate¡ than 4,000 difference.
blnstitute of General Medical Sciences.

INÍERI!,T CORRECTIONS

A ts¡o-part process was agreed on to reconcile the
foregoing ilifferences. First, a listing of areas
where a conparison of census UTPP and P.EC data ex-
ceeded an absolute total job difference of 41000 was
sent to the Census Bureau for investigation and
possible correction. A listing of ¡najor employers in
those zones was sent to the bureau as rdeIl. As of
this writing, the bureau has correcteil the data from
sone of the sites. Às shown in Table 2, the revised
UTPP file is within t10 percent of the REC for the
dala fron three of the four corrected sites. Because
these corrections took ti¡ne, it vras also decided to

TABLE 2 Comparison of Adjusted UTPP with Original Totals

UTPP

Original Adjusted REC

Bethesda
Nationâl Institutes of Health
Andrews Air Force Base
North Bethesda

Total

26,298
14,32s
10,922
6,589

58, I 34

20,01 6
17 ,413
t2,096
12,263

6 I ,788

18,212
I 8,600
I 5,500
I 3,01 3

65,325
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go ahead and adjust the uncorrected UTPP file to
match the REC totals. This was done by computing
factors reJ.ating the P.EC and UTPP job totals at the
vrork end by district (groups of zones). All origin
districts vrere given a factor of I and a Fratar fac-
toring process was applietl. This process has the
effect of readjusting the trips between districts so
that the REC totaLs would be hit at the destination
district level" and so t,hat the same nu¡nber of trips
would originate in each zone of origin as reported
by the OTPP.

This latter file is now being used as the cor-
rected journey-to-work data set for the Washington
netropolitan area. It is adjusted at the district
level to natch 1980 REC e¡nployment. [It should also
be noted that alL downtown and central business
district (CBD) zones with large numbers of enployees
i{ere treated as dist.ricts in the factoring process.l

This file is an interim file anil will be useil
until the revised census journey-to-work file is
received fro¡n the bureau. That fiLe ¡nay contaln
different nu¡nbers of trips by mode than the interim
fí1e, dependÍng on whether address coding changes
affected each mode equally in the reco¿llng process.

USES OF THE CENSUS DATA

Checks of ¡{odel Output

Considerable use of the census UTPP data has already
been made and ¡nore is planned. An early task vras to
conpare the UTPP census data with the results of
regionaL travel si¡nulation ¡nodels developed from
1968 data and run for 1980. This vras done at a
jurisdiction-to-jurisdiction level by mode of
travel. This comparison was of considerable interest
to the TPB Technical Connittee because it indicated
the ilegree to which existing travel si¡nulation
models were accurately predicÈing trâvel by nde
betneen najor geographic areas.

Conclusions from this analysis were as foIlo\ds:

L. work person trips v¡ere un¿lerstate¿l by the
current nodel process by approxinately I0 percent.
This could be expläined by recognizing that the
co¡nnon tendency to for¡n a triangular trip to home
fro¡n work (i.e.r work to shop to ho¡ne) was reflected
ín the home interviey? data and the rnodêl but not in
census dâtâ.

2. There was a consistent bias toward un¿lerstat-
ing suburban and exurban viork trips and overstating
closer-in origins. This indicated the need to i¡n-
prove the work-trip generation relationship by geo-
graphíc area. A new person work-trip model has al-
ready been developed by using the UTPP data. This
model shows marked inprovernent over the prior rela-
tionship developed with 1968 däta.

3. It r.va6 noted that some modeL-ilerÍved county-
to-county work inÈerchanges were being syste¡nati-
cally under- or overstated compared wlth the census
data. Work trips to the central area were consis-
tentl.y understatedr whereas reverse conmuting was
consistently overstateil. This indicated a nee¿l to
revise the trip distribution nodel. This work is
under way.

4. Estinated transit use v¡as higher than that
reported by the census. This vras clue aI¡nost entirely
to differences in two in-c1ose jurlsilictions, indi-
cating that revisions to the mode-choice model
needed to be nade. This work will be undertaken by a
consultant using the UTPP data.

5. A prior study using the 1977 Annual Housing
survey journey-to-work data had confir¡ned that
carpool for¡nation rrras higher from outlying areas
than COGrs automobile occupancy ¡nodel had been
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forecasting. A revised automobiLe occupancy model
was developed using the 1977 data. lhat revÍsed
model wiII be checked with the 1980 UTPP alata.

Trend Analvsis

Considerable use of the UTPP census alata has been
made in cornparing 1968 (and ín so¡ne cases 1970) data
with the 1980 results. llajor travel denand increases
have been noted within and between suburban anil
exurban ârêâsr with littLe growth in the CBD. Trave1
to the CBD has also increaseilr though by a smaller
amount. This kind of information lends itseLf to
political and public presentation and was presented
to citizens and professional groups. A nationwide
study of work travel trends between 1970 and 1980
was reconmended anil fecleral funding support has been
apProved.

Service Proiects

several service (technical assistance) projects are
under way for state and locaL governnents using the
UTPP data, and several ¡nore have been approved. They
are discussed in the following.

!4aryLand Depart¡nent of Transportation

A new interregional stu¿ly of the area between the
Baltimore and Washington beltways is being ¡nacle.
Because the UTPP file covers travel movements be-
tween the two regions¡ a single nee, modeling process
can provide for better peak-hour lravel estinates
(based on com¡nuter patterns) than two inclepenclent
processes with artificial high-volune cordon (ex-
ternal) stations dividing the joint study area.

this program is being carried ouÈ with the par-
ticipation of the Baltirnore Regional Planning Con-
mission and is expected to produce improved traffic
forecasts in this area, where current techniques are
inadequate.

lilontgonery County, Maryland

A study is being ¡nade of the patronage expected on
the lletrorail extension êxpected to open late in
1983. This study uses the 1980 census data as a base
along with existing ¡node choice and travel in the
corridor to determine potential use of stations
along the new line. !,!ode of access is also con-
siderecl in the analysis by using the experience on
other existÍng rail lines in the region.

Fairfax County, Vírginia

A stuily of the current use of transit by Fairfax
County residents ând the development of a sinpLified
node-choice technique for use at the project and
subarea planning levels are being undertaken.

Virginia Depart¡nent of Highways and Transportation

A study is being made of potential patronage on tiro
Proposed new commuter rail facilities. This st.udy
Iooks at high-occupancy vehicle and express bus
competition. Data on travel demand and carpool use
i{ere obtaineil fron the ûTPP Part VI, where outlying
county conmutation novernents were reported.

District of Colunbía

A sÈudy is being made of the current pattern of
corn¡nuting into and out of (reverse flow) the Dís-
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trict to deternine the degree to which scarce street
space can be reallocated or transit improved to
serve current flow patterns. Another aspect of this
study is to determine the accessibility of specific
types of employment to workers in the D.C. region.

PROS AND CONS

Às may be seen from the previous discussionr the
1980 census UTPP journey-to-work data have been
extensively reviewed and utilized in the transporta-
tion planning process in the $lashington ârea. There
are ¡nore than 751000 individual records representing
1'650r000 workers in 1980. It. should be recognized
that census data bring sorne inherent problerns as
well as provide a neyr data source for transportation
analysts and planners.

Cons

The following problens appear inherent in these data:

I. There are certain basic definitional differ-
ences betrdeen the yray Èhe census views the journey
to yJork and an actual trip. the difference betvreen
'usual' and 'yesterday¡ and the triangular nature of
nany work trips (serving some other intermediate
trip purpose) need to be dealt with.

2. Comparisons of census enplo!¡¡nent location
coding with an independent data source indicates
th¿rt more effort is neeõled to code accurately to the
traffic zone or district level. Although trips to
downtown and to urban areas }¡ere compatible, Èrips
to outlying suburban centers were underrepresented
in most cases.

3. Not all trips were coded to the zone level of
geography. Adjusting the trips that e¡ere nay not
accurateLy represent those that vrere not.

4. Certain key data items useful for transporta-
tion planning were not collected. This includes
information on the cost of parking, departure ancl
arrival tines for the work trip (peak hour, peak
period, and nonpeak), and a J.isting of all ¡nocles of
travel used.

5. Considerable additional staff effort vras
needed to produce a file considered suitable for use
in recalibrating nodels or for use at the individual
planning project 1eveI.

Pros

The followÍng positíve statements nay be nade:

1. The census data have been used extensively.
It is unlikely that any other comprehensive data
source could have been ileveloped and used ¡{ithin the
ti¡ne and cost associatecl with the census clata.

2. Parts I, IIIr and VI of the UTpp have been
used ¡nost extensively so far. The county-to-county
totals are extremely usefuJ..

3. Because the Baltinore and flashington areas
could be treated as a unit, there was an opportunity
to obtain data in an area that was not handled
adequately by two separate data collection and study
processes.

4. Although not a file of individual workers,
the data seem entirely capable of being used for
model verification and developmen!. The data have
verified the need for revisions to current travel
forecasting procedures.

5. Acceptance of the data by participants in the
planning process, even in their current for¡nr is
high. As continued experience is gained with the
file, other uses and improvenenÈs nay be uncovered.
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C¡IANGING PI¡ANNING NEEDS AND USE OF 1980 CENSUS DATA

ft is trite but true to say that data should respon¿l
to needs and not vice versa. A reviev, of transfrorta-
tion issues over the last' 30 years leaatg to Èhe
following conclusion: As the urban area expands¡
morer not lessr detail is needed within the urban
area. The 1970s saw the birth of subarea and cor-
ridor planningr just as Èhe I960s dealt co¡îprehen-
sively with the urban area. Planning rnethods used at
the subregional scale differ from those at. broader
levels of analysis. Large-scale, cornprehensive
inventories of total travel rnovements were needed in
Èhe 1950s and 1960s because forecasts were heavily
dependent on trend analysis or factoring up an
existíng travel pattern. As nathenatical models
calibrated on these existing data bases replaced
actual data in the late 1960s and early 1970s¡
snaller trip sarnples could be used to develop ac-
ceptable trip data. By mid-clecade¡ disaggregate,
targeted sarnple data tieil to behavior coulcl sub-
stitute for uniform s¡¡mple data. A najor neeil
emerged to provide updated inputs to the ¡nodels as
well as to verify the stability of the parameters
used in the ¡nodels themselves.

New planning issues have ernerged at these finer
levels of analysis¡ including traffic management of
peak-hour congestion, parking, access to transitr
and the provision of ridesharing and exclusive
travel ways for high-occupancy vehicles. The scale
of planning has shifted from designing a system of
facilities to inproving existing routês and ser-
vices. In many ârêâs¡ it has becomê a question of
which Èransit routes within the urban area should be
terminatedr not one of expanding service.

Conparison of the 1980 journey-to-rdork data with
those of the prior decades has established clearly
that travel patterns are more diffuse than ever
before. suburban developnent is outpacing grordth in
older central areas many times over, an exurban and
intrasuburban travel now doninate the urbân areas.
By 1990 this growth will bLur urban area boundaries
as regions nerge together. l,lultinucleated areas such
as the Baltimore-Washíngton region wiLl create new
patterns of comrnuting and strain the capacity of
existíng suburban and rural transportation fa-
c i1 ities.

Can the planning neetls of these regions be net by
relying on a one-time sna1l sanple survey of comnut-
ing habits? Are the data provided useful in analyz-
ing buil¿ling tools to address these issues? The
answer appears to be a qualified yes based on a
revíew of the assets and a comparison of the¡n with
the options available.

The foremost asset of the census journey-to-work
data is their cornprehensiveness. The entire area ís
coveredr even a biregional area like the Balti¡nore-
Washington region. Data are provided on comrnuting
fron exurban areas. The data have proven useful in a
variety of ways, as described previously. They pro-
vide controL totaLs and socioecono¡nic and ¡noda1 data
and they are generally regarded as an inclependent,
unbiased source of infor¡nation at the locaL, state,
and national levels. The lnitial cost of t38r000 for
the 75'000 records representing 116001000 work trips
figures out to slightly ¡nore than $0.50 per record.

RECOM¡IIENDATIONS FOR 1990

The decennial census in the United States is a ¡nar-
velous data collection device. Collecting the Clata
is three-quarters of the battle. Relatively rnínor
additions to content can provide the additional data
needed. This is not to say that data on erork travel
are all Èhat is needed. !¡letropoLitan planníng orga-
nizations (üPOs) and others will have to supplenent

I

I
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census data to cover nonwork travel and to keep
travel- patterns up to date.

A major change can be made in the coding of work
addresses. One option is to a1low !'lPOs and local
govern¡nents to perform this function in the future.
This wiIl pernit more rapid processingr because
coding can proceed simultaneously with data collec-
tion, not sequentially as it does nov¡ with the Cen-
sus Bureau doing it all. llPos and localities can
selectively process by sanpling the file and code to
levels of geography according to their needs.

To avoid the problem of confidentiality' aII that
is needed ís for the Census Bureau to suPply a list
of addresses to the l,lPO, local govern¡nent, or state
identified only with a serial nu¡nber that the Census
Bureau can relate back to the interview. After local
coding of these anonymous aaldresses, the Census
Bureau can rematch them to the proper interview and
provide sunmary data according to the rules now in
effect.

Certain addiÈional data are needed in order to
make the data base more relevant to current Planning
issues. These Ínclude infor¡nation on

l. Departure and arrival time for the work tripr
2. Parking costr and
3. A1L ¡nodes of travel useil.
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Data are also needed, nost i¡nPortantlyr on v¿hether a

work trip was macle yesteralay and what mode v¡as used
(as opposetl to the usual node).

SU}II,IARY

Despite its shortcotTlingsr the cênsus journey-to-work
data are a valuable asset for transportation plan-
ning. The experíence with and use of the 1980 data
in one urban area have been revie¡{e¿l. Although
changes nee¿l to be made in 1990 to inprove turn-
around time and reliability, planning in the 1990s
wilL require the kind of comPrehensive infor¡nation
provided by this type of survey. certain relevant
additions can also greatly enhance the utility of
the data base aÈ little additionaf cost. User-bâsed
geography (i.e., traffic zones) is essential.

Transit agencies would also be well served by a

question relevant to whether any household nember
used transit yesterday for a nonwork transit ÈriP.
This question woulil conplete the picture of transit
use in a region and enâble the !¡tPO and transit
authority to develop relationships that would be
extremely useful to forecast total transit demand.
Above alLr user-based geograPhy is essential if the
data are to be relevant to needs.

Information on 1980 census ¡¡ork trips, employed
persons, e¡nploynent, and rnany other socioeconomic
variables is available in the 1980 Urban Transporta-
tion Planning Package (lrTPP). The UTPP is a special
tabulation of census ilata used in transPortation
planning by individual Standard l¡letropolitan sta-
tístical Areas (Sl.tSAs) and tailoretl to a geographic
area. The tabulations and data items were sPecified
by an ad hoc comnittee of transportation planners
representing TRBrs Con¡nittee on lransportation In-
formation Syste¡ns and Data Requirernents. Funding for
the ¿levetopment of the UIPP program was provided by
the U.S. Depart¡nent of Transportation.

In June 1983 the boartl of the Delav¡are valley
Regional Planning Comrnission (DvRPc) authorized
$50'000 for the purchase of the L980 UTPP for the
Delaware valley region, which includes portions of
Pennsylvania and New Jersey. Specifically, the
region includes four suburban counties in Pennsyl-
vania (Bucks' Chester, Delaware¡ an¿l Montgomery) t
four suburban counties in New 'fersey (Burlington,
Camden ¡ Gloucest,er , and t¡lercer ) , and the c ity of
Philadelphia. the Delaware valley includles an area
of 3r833 miles¿ and a population of more than 5

million. There are 352 ¡nunicipalitiesr including
such najor cities as Trenton and Carnden in New
Jersey and Chester in Pennsylvania.

Analysis and Use of 1980 Urban Transportation

Planning Package in the Delaware Valley Region

THABET ZAKARIA

ABSTRACT

The 1980 Urban lransPortation Planning Pack-
age (UÎPP) for the Delarrare valley region is
analyzed with special emphasis on journey-
to-Ìrork trips, enplol¡nentr node of transpor-
tation to workr car o¡¡nershiPr employed
persons, and other socioeconomic data es-
sential to transportation planning and
travel forecasting. A reviev¡ of the UTPP

conputer tapes and alata showed some Program-
ming¡ sampling, ancl bias Problems, which
were resolvedl before the data were useil as a
base for lrend anatysisr traffic si¡nulationt
highway and transit project studies, stra-
tegic planning, and econonic developrnent.
The trip infornation should be adjusted
before it can be used for transportation
planning. The errors in the 1980 UTPP dala
are generall"y small and the package shows a
significant improvenent over the 1970 UTPP.
Most of the 1980 UTPP problems can be
avoided in the future if the reco¡nrnendations
macle in this paper and by other interested
planning agencies are considered in the 1990
census.


