TRAVEL DEMAND FORECASTING

Long-range transportation pianning is depen-
dent on the ability to predict future trip-making. In
general, the forecasting procedure follows-an ex-
amination of trends in travel behavior. The fore-
casted travel demang is contrasted with future
conditions of the transportation system. General
transportation nesds can be datermined.

The basic premise of travel demand forecast.
ing is that there is order in travel behavior. Trip-
making can be estimated by the examination of
forecasts of land use, economic activity, and
population. Home-based work trips, for example,
are highly pregictable with the knowledge of the
location and magnitude of dwelling units and
smployment.

Once trips are estimated or generated for
assigned areas, they can be distributed among all
analysis areas within the total study area. A trip
table can be produced which depicts the expecied
number of trips between each analysis area or
zone. The trips can then be assigned to specific
roadways between any two analysis areas. Addi-
tionai refinements to this process are possible, in-
cluding identifying trips Dy purpose (commuting,
shopping, eic.) of by mode (automobile, transit,
etc.). Travel demand forecasting generally follows
this process.

.Travel forecasting for the Washington region is
conducted by the Metropolitan Washington Coun-
cil of Governments (COG) in cooperation with
state and local governments utliizing various corm-
puter programs. Land uss inputs to the programs
are supptied by the respective local jurisdictions,
Traffic forscasis for Fairfax County may be ex-
tracted from the ragionwide analyses.

. Lang Use Trends

As previously mentioned, trip-making can be

predicted by examining forecasis of land uss. The
type of land use will determine the type anrd
volume of trips originating from and destined fora
designated arsa. Residential land activity will
generate trips for purposes such as schoot trips,
social trips, and commuting. Office iand activity
will predorminately attract work trips. The principie
that land use determines trips has been cotro-
‘borated by previous analyses of travel demand,
wherein travel demand changes were identified
with changes in land use activities. A more de-
tailed discussion of this relationship is given in
subsequent paragraphs.

A comparison has been made of existing, com-
mitted, and planned residential davelopment in
order to determing the likelihood and urgency of
realizing the projections of future travel. This com.
parison is presented below.

Table 2
EXISTING AND ANTICIPATED DWELLING UNITS
FAIRFAX COUNTY
{Jenusry, 1981)
Addftional
Dwaiiing Unite Parcentuge Percentage
Existing Residential of Total lacreoee
Dweiling Construction Residential Over
Unite Activity Construction Exigting
(Jen. 1987) (dam. 1981) Activity Devctopmant
1 (Inside Beitway) 64,920 5,138 8.7% " 7.9%
2 (Outside Beltway, Inside
Ate. 123/Towlston Rd.) 109,139 21,875 372% 20.0%
3 (Outside Ate. 123
Towision Rd. 220,088 58,791 100.0% 26.7%

Note: Residential construction activity is defined as having approved zoning or in subseguent stages of

development.

Source: Standard Reports - January 1981, Fairfax County ORS

Existing Housing. According to the Standard
Reports - 1981 prepared by the Fairfax County Of-
fice of Ressarch and Statistics, as of January
1981, there were 220,088 dwelling units in Fairfax
County. Single-family units accounted for the
majority of the housing units (57.5 percentj fol-
lowed by apartrments (25.8 .percent), and town-
housas (12.9 percent).' Duptex, muitipiex units
and mobile home pads accounted for the remain-
ing 3.8 percent. An inventory of the dwelling units
in the County is presented in Tablg 1.

Approximately 30 percent of all existing dwsii-
ing units are located within the Capital Beltway.

Nearly one-helf of all existing dwailing units are’

located betwsen Route 123/Towiston Road and
the Capital Beliway. In general, higher densities
are found in the inner portions of the County. tA-
sitle the Beltway, for example, there are highar
percentages of garden apariments and high-rise
apartments. The western and southern portions of
the County have higher percentagas of single
family and townhouse units.

Antlcipated Developmoent. The amount of
daveiopment anticipated in the near future can
also be identified through the examination of data
compiled by the Fairfax County Office of
Research and Statistics. The number of dwelling
units actuaily in the development process—from
the rezoning of (and through site plan review, is-
suance of building permits, and construction—
provides an accurate measure of the amount and
distribution of committed deveiopment, The
following data wers exiracted from the Standard

Table 1
DWELLING UNIT INVENTORY
FAIRFAX COUNTY
(Januvary, 198%)
Ring Single Family  Townhouss Apartmarnts Other! Total

1 (Inside Beltway) 33,574 4,668 26,166 512 64,920
2 (Outside Beltway

Inside Route 123/ )

Towiston Rd.) 66,212 15,706 22.530 5.691 109.139
3 (Qutside Route 123/ ’

Towiston Rd.) 27.840 7,945 8,121 2,121 46,027
County Total 126,626 28,319 56,817 8.324 220.086

'Other includes Duptex units, multipiex units and mobile homes.
Source: Standard Reports - January, 1987, Fairfax County Office of Research and Statistics (ORS)

490

Reports - 1987 compiled by ORS. This information
has significant implications for future transporta-
tion planning in Fairfax County.

Table 2 presents a comparison of existing and
committed dwelling units in the County as of
January, 1981, Examination of this tabie leads to
several important findings. Countywide, nearly a
27 paercent increase in dwelling units will be ex-
perienced. Ninety percent of this activity will oe-
cur guiside the Beltway. Almost onehalf of the
developmsent will take placs in the wastern portion

of the County, west of Route 123 and Towiston- . - -

Road.

Planned Housing. Previous travel forscasts in
the County have been developed using the
adopted Plan iand use projections as base cata.
These land use projections have been forwarded
to COG and have bacome adopted for regionat
planaing in conjunciion with a procass known as
Cooperative Forecasting. This process is a conr-
tinuing one with the forecasis adjusted periodi-
cally to reflect changing conditions.

The Round Il Cooperative Forecasts for hous-
ing in Fairfax County are shown in Table 3, along
with the number of existing, and existing plus
committed, housing units. However, some caution
shouid be exercised in making direct comparisons
of committed and planned units for the following
reasons:

i. The identification of committed develop-
ment encompasses the entire land development
process; from the rezoning of land through site
ptan review, issuance of building permits, con-
struction of the units, and completion of construc-
tion. With the inclusion of rezoning in this "pipe-
line", the realization of the development activity
may be several years away; possibly close to 1990,

2. The forecasting of the future residential
base is dependent on several factors which can be

__quite variable and difficult to predict in.them-._ ..

selves. Factors reiating to the market such as ab-
sorption rates. regional growth rates and even
general economic trends present dJifficulties in
the prediction of residential development activity.

3. Finally, the issues presented by rasidential
development activity approaching 1990 forecasts
does not address the subsequent buitd-out of the
Plan. With this higher level of development, con-
cerns with regard to 1990 forecasts may be minor.
The future impacts of transportation at build-out
are not addressed in the Transportation Flan.



Table 3
COMPARISON OF EXISTING, EXISTING PLUS COMMITTED,
AND PLANNED 1990 HOUSING UNITS
IN FAIRFAX COUNTY

Existing Plus
Existing' Committed? Planned 1990°

Inside Beltway 64,920 70,058 67,138
Outside Beitway Inside

Rte. 123/Towiston Rd. 109,139 131,014 125,188
Qutside Rte. 123/

Towlston Rd. 46,027 77,805 72,820
Fairfax County Totals 220,086 278,877 265,146

'Based on Fairfax County ORS, Standard Reports - January 1981

2Committed units defined as having approved zoning, or in.subsequent stages of development. Data based
on Standard Reports - January 1981, Fairfax County ORS.

IBased on Round Il, COG Cooperative Forecast

Nevertheless, the development activity which
has occurred since the Plan was adopted has
been individually consistent with the Pian, and the
overall magnitude of committed development ap-
pears to be generally consistent with previous
Plan forecasts. Examination of the data in Table 3
leads to several important findings regarding the
location, magnitude, and timing of development in
the County. Each of these elements has signifi-
cant transportation implications.

With regard to the lgcation of residential
development, most of this growth is occurring
beyond the Beitway. The Plan forecasts over 95
percent of such new development to take place
beyond the Beltway. in fact, over 90 percent of the
committed” development is occurring in such
areas. With the continuing presence of the
regional core as the major enmiployment destina-
tion, the continuation of residential development
beyond the Beltway wiil add to existing radiat traf-
fic volumes. Furthermore, vehicle-miles of travel
will increase with increasing distances between
residences and workplace.

The magnitude of this committed and planned
growth aiso has transportation implications. The
Plan forecasts represent a 21 percent increase in
the number of housing units Countywide, and a 28
percent increase in units beyond the Beitway.
Committed development represents a 27 percent
increase in units countywide, and also a 35 per-
cent increase beyond the Beltway. With travel
behavior closely related to housing activity, it is
evident that corresponding increases in travel de-
mand will result from this residential growth.

Finally, the timing of this development is also
significant. Recognizing the previously described
difficulties associated with preparing land use
forecasts, the projections inciuded in the Plan cer-
tainly do not appear unrealistic. With over 90 per-
cent of the forecast 1990 residentiai growth
already committed, these forecasts would appear
to be conservative at best. For transportation
planning purposes, the travel forecasts derived
from ‘these projections assume greater impor-
tance in view of their likely realization in the
relatively near future.

Travel Characteristics

Existing Travel Demand. In order to evaluate
and examine the trends in travel behavior within
the County, 1972 was selected as a base year for
the analysis of existing traffic due to the availabii-
ity of data for this year. A simulation of 1972 (base)
traffic was performed as an initial step in the
TRIMS process. The travel demand was generated
By existing (1972) land uses on the existing (1972)
transportation network.

With the simutation, various existing travel

characteristics were identified as described in the

following paragraphs.

1. Trip Distribution: According to the simuja-
tion of 1972 base conditions, work trips are distri-
buted in a radial pattern to the core of the metro-

politan area. Fifty percent of ali person work trips
ariginating in Fairfax County travel into Arlington,
Alexandria or across the Potomac River into
Washington, D.C. Nearly 30 percent are destined
for Washington, D.C., alone.

2. Mode Spiit: Mode sptit is the percentage of
total trips which use a given mode for a given pur-
pose, but it narmally refers to the percentage of
total work trips which occur via transit. Under
1872 base conditions, 20 percent of the work trips
from Fairfax County to Washington D.C. are made
via transit. This compares to 11 percent transit
use to areas within the Beltway and 14 percent
transit use for trips crossing into Arlington and
Alexandria.

. 3. Highway Capacity and Level of Service: The
simulation of 1972 travel indicated that the high-
way system is very heavily loaded at the Beltway
and in the inner areas of the region. The Potomac
River bridges are overioaded, and the roadways at
the Beitway are operating at capacity. In terms of
level of service, which is used to describe traffic
conditions, it is estimated that the roadway
system operates at level F at the Potomac River
and levei E at the County tine and at the Beitway.
The level of service of the systern improves with
increased distance to the center of the region.

Summary of Previous Forecasts. Since 1975,
several travel demand forecasts have been devei-
oped and utilized for the metropalitan region and
Fairfax County. The following paragraphs sum-
marize these forecasts.

1. TRIMS (1975): In conjunction with the initial
work during the development of the current
County Plan, the TRIMS model was utilized in
simulating future travet! in the County based upon
future land use estimates generated by the four
area plans. The Countywide Transportation Plan
was developed to reflect regional and subregionat
travel based on the testing of several aiternative
networks. A range of transportation networks
from transit intensive networks with no highway
improvements to a combination of both transit
and highway improvements was tested.

2. Testing of Transportation Plan Alternatives
(1976): In 1976 COG presented major findings
resulting from the analysis of several transporta-
tion plan alternatives, all based upon the same
fixed land use. The transportation plan aiter-
natives which were tested were considered as
alternative fevels of investment in'a transportation
system. The alternatives varied from a base net.
work - (including the adopted Metrorail system,
commuter rail and bus service, and the highway
system consisting of existing roads or those
under construction) to a network including the
adopted Transportation Planning Board (TPB)
Plan and ali proposed Metrorail extensions.

3. iImpact Assessment: 1980, 1985, 1995—
Transportation Implications of Growth Forecasts
(1977): A transportation impact analysis of revised
land use forecasts for the urbanized region was
conducted by COG in 1977. The analysis was not
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intended to produce detailed design forecasts for
individual highway or transit facilities, but rather
to show generalized changes in transportation de-
mand and services based on new growth fore-
casts, A calculation of future travel was made for
1980, 1985, and 1995, given the growth forecasts
for households and employment.

4. Metro Alternatives Analysis (1977-1978): In
response to a federal request that the Washington
metropolitan region undertake an aiternatives
analysis of certain unbuilt segments of the Metro-
rail system, the Metro Alternatives Analysis (MAA)
was conducted by a Joint Policy Steering Commit-
tee (JPSC) during an 18 month period in 1977-1878.
The JPSC was composed of representatives from
the following regionali bodies: The Board of Direc-
tors of the Metropolitan Washington Council of
Governments (COG), the Board of Directors of the
Washington Metropotitan Area Transit Authority
(WMATA), and the Transportation Pianning Board
(TPB) of COG. in general, a total of six aiternatives
were considered for each of four Metrorail cor-
ridors ranging from full Metrorail systems to
systems in which no additional Metrorail service
was provided. Patronage forecasts used in the
study were based upon operating assumptions
provided by WMATA and on cooperative forecasts
of future (1990) population and employment
developed by COG and as supplied by respective
local governments. Within the scope of this study,
travel-demand forecasts for the region and local
jurisdictions were developed.

Major Findings and Conclusions. in general,
the conclusions resulting from the original travel-
demand forecasts as utilized for Plan recommen-
dations have been supported by the subsequent
forecasts and analyses as discussed heretofore. It
may be noted that the four completed studies
utilized two different sets of land use projections,
The TRIMS and Transportation Plan Alternatives
studies were based on previous regional land use
forecasts known as “Aliernative 6.2 modified”.
The latter two studies—namely Impact Assess-
ment and the Metro Alternatives Analysis—were
based on the maore recent Cooperative Forecast
(Round 1) fand use projections. Whiie the general
findings of the four studies are consistent, some
of the variations in the results may be attributed to
these land use variations. This issue is further
discussed at the conclusion of this section. The
following discussion summarizes the major con-
clusions with the subsequent work, and identifies
the implications of future traffic in the County.

1. Travel Needs Determined by Development
Patterns: The magnitude and distribution of travel
demand is not significantly affected by changes in
the transportation network. Rather, land use ac-
tivity dictates the travel demand. This conclusion
from the initial County forecasts has been sub-
stantiated by further analyses as documented in
the “Testing of Transportation Plan Alternatives”
(May 1976) and in another COG study entitied
“Transportation Impacts of Alternative Land Use
Concepts” dated December 1975. This study con-
cluded that regional transportation indicators vary
significantly when iand use patterns are changed.
The indicator which was most sensitive to land
use changes was the distribution of travel
demand.

2. Total Magnitude -of Travel Will Increase:
Continued growth both in Fairfax County and the
region as a whole will resuit in significant in-
creases in travel. This finding is a direct conse-
quence of the relationship of land use patterns
and travel demand described previously. With the
number of households in the County expected to
increase by over 27 percent over 1981 leveis as a
result of approved rezonings. corresponding in-
creases in travel needs may be expected. Table 4
displays the increases in work trips for Fairfax
County projected by the various recent studies.
The following significant conclusions may be
derived from this data:



o The total number of work trips generated
by Fairfax County will approximately dou-
ble the astimateg 1972 leveis.

s The number of Fairfax County work trips
destined in the radial girection, that is, to
Washington, Arlington, and Alexandria,
will increase by between 50%-30%, again
in comparison with estimated 1972
amounts.

© The number of Fairfax County work trips
destined within Fairfax County will more
than double.

3. Commuting to inner Areas Wili Continue as
a Dominant Trave! Pattern for Work: At presant
wark trips from Fairfax County are distribuied

. predominantly in a radial pattern to the core.of the

metropolitan arsa. This radial attraction to the
core will continue into the 1990's, Between 25 and
30 percent of the work trips fram the County are
now destined for Washington, D.C. This percent-
age will drop only slightly into the 1980's. Work
traffic crossing into Arlington and Alaxandria (and
into Wastington, D.C.) currently represents 50 per-
cent of all work trips from the County. This per-
centage will drap to about 40 percent by
1980-1995, These distributions have been substan-
tiated in each of the aforementioned analyses as
shown by Tabte 5,

4. Intra-County Travel for Work Will Signifi-
cantly Increase: As the County's share of the
metropoiitan Washington area’s office space in-
creases, work trips generated from within the
County and. dastined ‘for locations within the
County will increase. By 1990-1995 it is expected
that half of all work trips originating in the County
will be intrasCounty work trips. This compares {0
40 pareent for the base year (1972). in adgition,
thig increass-in intra-County travel to weork is ex-
pected to be representéd by a doubling of vehicle
work trips in 1920-19€5. Tables 5 and 7 indicate
these future travel patiems.

5. Tranasit Uss Will Inerease for Radial Travet:
The fode sphit (percent of work trips made by
transif) of trafflc from the County 16 Washington,
D.C. will doubie by 1890-1985. CGurrent mode sphits
for travel to the Distriet range between 15 and 20
percent. It is projected that this mode split will in-

_.crease to appraximately 40 percent by 1980-1995.

A simiiar doubling of the mode spiit for trave! from
the County into Arlington and Alexandria and into
the District is also predicted. These percentages
are depicted on Table 6 for the four studies dis-
cussed herein.

6. Auto Use WIill Increase: Even with the in-
crease A transit use, work trips by automobile to
Washington, Arlington ang Alexandria will aiso in-
crease. As shown by Table 7, this increase is
forecast to bs betwesn 10 percent and 20 percefit
over existifg levsls. Automobile usage will pro-

_gressively. increase. as the distance from the core

increasas. Therefore, in addition to the increases
to Arlington, Alexandria and Washington D.C.,
more significant intra-County-traffic increases of
between 100 and 200 perceni are expected. In
addition to the need for suitable radial roadway
capacity, cross-County and other non-radial
highway facilities will be necessary to accom-
mogate thess increases.

Transporietion Implicstions of Develepment
Activity. The anailysis of the housing developriient
activity- has underscored - several concerns with
regard to future transportation planning ang travel
demand. The review has indicated that the 1980
household foracasis will be realized in many areas
of the County with ihe development of property at
current zoning categories. There are two ex-
tremely critical implications of this finding:

1. Travel Demand—Travel demand and trip-
making characteristics are diractly related to the
magnitude and disiribution of development. As
the 1990 deveiopment projections are realized,
and there is little doubt that in large measure they
will be, so will the corresponging travel forecasts.
Viewed in such a manner, these travel forecasts

Tabla 4
PROJECTED INCREASE IN TRAVEL
{WORK TRIPS ONLY)
Transporiation tmpact Metro
Study: TRIMS Plan Alternatives Assessment Alternstives
Year Pubiished: 1975 1976 1977 1978
Time Pariod: 1972.90 1968.92 1972.95 1972.90*
Totai Person Work Trips
Fairfax County
- (% increase) 89% 145% 95%, 99%
- Total Person Work Trips
from Fairfax County to
D.C./Ar/Alex.
(% Increase) 87% 85% 84% 43%
Total Person Work Trips i
within Fairfex County
78% 214% 134% 140%

(% lncrease)
Note: Metro Alternatives Analysis percent increase calculated over TRIMS base data for 1972

Teble §
PROJECTED INCREASE IN TRAVEL
(WORK TRIPS ONLY)
Transporietion Impact Metre
‘ Study: TRIMS  Plen Altemmiatives  Assessment  Alternatives
Year Published: 1975 1976 1977 1978
Timg Period:  1972.90 1968-82 1972-95 1980
Existing’ Farecasgt
% of Work Trips
Destined to D.C. 28% 31% 26% 22% iT%
% of Work Trips
Destined to
AnjAlex. 50% 49% . 43% 40% 36%
% of Work Trips
Destined Withia
Fairfax County 40% 38% &7% 52% 48%
"Note: Existing based on TRIMS data for 1972
Table 6
PROJECTED INCREASE IN TRAVEL
(WORK TRIPS ONLY)
Transporiation Impast Metre
Study: TRIMS.  Plar Alk tives A MSHt Alternntives
Year Published: 1978 1976 1877 1978
Time Period: 1972.90 1968-92 197285 1980
‘ Existing’ Forecast:
% Transit Use to '
D.C. 20% 50% 38% 39% 35%
% Transit Use to
D.G./ArL/Alex. 14% 42% 33% 34% 29%
Note: Existing based on TRIMS Gata for 1972
Table 7
PROJECTED INCREASE IN TRAVEL
(WORK TRIPS ONLY)
Transpertation Impaet Metro
Study: TRIMS Plan Alternat) A ent Alterriatives
Ysar Publishee: 1978 1976 1977 1978
Time Period: 197220 1968-92 1972-88 1972297
Auto. Driver Work Trips
to D.CJ/AwN.JAlex.
(% increase) 22% N/A 13% 8%
Auto Driver Work Trips
within Fairfax County o
(% increase; 62% N/A 113% 114%

‘Note: Metro Alternatives Analysis percent increase calculated over TRIMS base data for 1972

4982



Fairfax County Comprehensive Plan, 1984 Edition - Travel Demand Forecasting

must assume greater significance than may have
previously been-attributed to them.

2. Right-of-Way Availability—in addition, a
second major implication of this growth in house-
holds is the amount of fand which has been or is
committed for development. Obviousiy this prop-
erty is no longer available for transportation pur-
poses. In the past it has been possible to simply
shift the alignment of planned transportation
facilities away from development in the County.
With the magnitude of committed development,
however, opportunities for continuing this prac-
tice are fast disappearing if not already elimi-
nated. Under such circumstances, it becomes
extremely important for the County to recognize
and take every action to protect needed rights-of-
way in support of transportation facilities.

Subsequent Analyses. it has been noted that
the land use projections which form the basis for
travel forecasts have been modified. These modifi-
cations have resulted in modest changes in the
forecasts of travel, although the major conclu-
sions remain fairly constant. As continued refine-
ments in the land use forecasts are made, their
transportation implications will be tested. These
subsequent analyses will be incorporated in
future updates of the Ptan as appropriate.
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