Forecasting Traffic with a Modified Growth

Factor Procedure

W.S. POLLARD, Jr., Partner, Harland Bartholomew and Associates, Memphis,
Tenn.

@ THIS paper presents a comparison of three methods of traffic projection and reduc-
tion to 1975-1evel desire lines. The basic origin-destination (O&D) data which were
used were obtained in 1944; supplemental O&D data were obtained in 1950 from which
the earlier information was up-dated to 1950. This adjusted 1950 O&D data are those
which have been used in all traffic projection and assignment work in the Memphis
Metropolitan Area. During the course of the last seven years there has been occasion
to work with the basic O&D data in preparing a major street and highway plan, in pre-
paring interstate route location studies, in preparing the 108(d) and 104(b) 5 cost esti-
mates, and in preparing final construction plans. As this data has been processed,
varying techniques of projection and of assignment have been used intentionally to give
a cross-check of the one method against another. By virtue of their inconsistencies

it has been found both proper and necessary to apply considerable engineering judg-
ment in the use of this material.

This paper presents a comparison of total trip-end desires for each O&D zone in
1975 (Table 1), a comparison of a random selection of zone-to-zone travel desires for
1975 (Table 2), a comparison of the semi-assigned 1975 desires by corridors in 1975
(Table 3), a graphic comparison of the trip-ends by zones and physical location within
the metropolitan area (Fig. 1), and semi-assigned cardinal corridor design hour traffic
vs capacity (Figs. 2 and 3). The assigned desires by cardinal corridors are the de-
sires as obtained by the judgment-applied factors method.

This presentation does not purport to be a learned discourse on the relative merits
of the three projective techniques. It is the sincere belief of the writer that, among
the several projective techmiques which are now 1n existence, some light needs to be
shed. 1t is felt that this light can best be shed by a comparison among all of the
techniques for a selected group of large, medium and small urban areas wherein, using
the same basic data, the several techniques are applied, their end products carefully
compared, and the significance of their differences explored and resolved to ultimate
meaning. It 1s felt that such an approach could well lead to a demonstrably valid and
grossly simplified and more economical approach to determining reasonable future
traffic desires for planning and design use. It is maintained that the final test of
necessary level of accuracy of the final projected product 1s that level which will always
clearly establish the individual lane call. Working upward from peaking percentages
and directional distribution percentages to the equivalent average daily desire served
by the capacity of a lane, it may be seen that a reasonably sizeable variation in aver-
age daily desire will, when reduced to corridor orientation for analysis, not necessarily
be unusually significant. The likelihood of this significance being unusually great is
also minimized by the fact that the semi-assignment to corridors of the individual
zone-to-zone trip values results in a necessary grouping of a number of separate val-
ues, some of which are high and some of which are low—hence a further dampening
effect.

As work continues with O&D data and its projection in various parts of the nation,
incorporation of as much research as possible in this matter of the most intelligent and
logical use of O&D data is attempted. A demonstrably sound rationale has been obtain-
ed which allows forward movement from traditionally obtained O&D data to a reason-
ably valid projected set of desires with trip-end balance, to the assignment of these
desires to corridors for reduction to peak period desires, to the comparison with
86
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Figure 1.

existing capacity availability, and hence to the final guide to area-wide street and high-
way planning—a capacity-deficiency determination by location and orientation within
the community. It is believed and hoped that traditional approaches from further
analyses of these procedures willbe simplified. It is admitted that these proceduresare
somewhat cumbersome and more time consuming than some of the techniques which
are now in existence. However, it is believed that the basic validity of these more
cumbersome techniques warrants their continued application to a satisfactory point of
proof and to an ultimate reduction to a greatly simplified technique which is machine
applicable. A corollary benefit in using these cumbersome techniques is that of being
able to inculcate into young traffic engineers and planners a true understanding of
relationships which bear on the entire matter of traffic generation.

This brief paper does not set forth the detailed step~by-step procedure which is
currently being used because it would not seem to be germane to the action which this
paper hopes to seek. This area of traffic projection, assignment, and ultimate ana-
lytical use is an area which constantly seems to become more complicated as each
investigator applies himself to this area of thought and investigation. The basic ques-
tion of whether the theorists are indeed making significant contributions or whether
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COMPARISON OF SELECTED ZONE-TO-ZONE TRAVEL DESIRES FOR 1975

TABLE 2

Average Average Judgment-Applied
Zone of Three  Fratar Method Factor Method Factor Method Land
From To  Methods 1%’ %) %) Use
42 4 357 164 -59 468 +31 440 +23 C-1
42 14 272 109 -60 388 +43 320 +18 C-R
42 109 1088 564 -48 1350 +24 1350 +24 C-R
42 2 16 338 -53 905 +26 906 +26 C-R
42 94 841 1654 +97 445 -47 1646 +96 C-R
42 46 651 245 -62 855 +31 854 +31 C-R
42 96 279 325 +16 205 -26 306 +10 C-R
42 114 1115 586 -47 1380 +24 1378 +24 C-R
42 31 1004 607 -40 1155 +15 1250 +25 C-R
42 55 436 298 -31 505 +16 508 +16 C-(I-R)
42 99 319 356 +12 264 -17 336 +5 C-R
113 27 94 100 + 8 91 -3 92 -2 R-R
113 38 582 564 -3 316 -45 866 +49 R-R
113 12 64 2 +12 59 -8 60 -6 R-R
113 94 280 315 +13 62 -8 462 +65 R-R
97 24 180 218 +21 161 -10 160 -10 R-R
94 41 932 1962 +110 267 -1 566 -40 R-I
55 32 53 44 -17 5 +42 40 -25 (I-R) -R
1 70 0 0 0 0 0 0 0 I-R
87 106 13 40 +200 0 -100 0 -100 R-R
104 10 244 3 +55 174 -29 180 -26 R-1
106 41 566 802 +42 448 -21 448 -21 R-I
101 33 9 29 +200 0 -100 0 -100 R-R
56 80 0 0 0 0 0 0 0 R-R
56 115 966 1202 +24 696 -28 1000 + 4 R-R
7 25 840 876 +4 795 -5 850 +1 R-R
73 35 0 0 0 0 0 0 0 R-R
47 92 8 0 -100 0 -100 25 +200 R-R
70 36 134 1m +28 92 -31 140 +4 R-R
69 91 39 53 +36 32 -18 32 -18 R-R
119 117 872 914 +5 987 +12 724 -17 I-R
53 5 107 123 +15 84 -22 114 + 6 (I-R) -R
18 98 97 110 +13 82 -15 100 +3 R-R
50 98 8 9 +12 7 -12 8 0 (I-R) -R
101 3 63 189 +200 0 -100 0 -100 R-R
102 17 28 84 +200 0 -100 0 -100 R-R
2 23 113 107 -5 123 + 9 110 -3 R-R
104 9 182 231 +27 174 + 4 140 -23 R-(I-R)
106 109 134 228 +70 87 -35 88 -35 R-R
45 5 84 90 + 1 75 -11 86 + 2 R-R
6 10 130 147 +13 96 -26 146 +13 (I-R) -I
20 12 88 98 +11 Vi -13 90 + 2 R-R
17 7 79 855 +10 702 -10 780 0 R-R
33 34 373 443 +19 257 -31 420 +13 R-R
29 92 156 5 -51 38 -6 3855 +128 R-R
Average variation +20 -20 + 4

lPercentage variation from the average of the three methods.

Average Factor Method

Expansion Method. —The 1950 O&D desires between zones were expanded to 1975 by

applying an increase factor that was the average of the two individual increase factors
for each zone. Undeveloped zones in 1950 were compared with developed zones having

similar land use and orientation to obtain the 1975 desires.
attempt was made to attain trip-end balance.

In this expansion no

Expansion Factors.—(a) vehicular registration, 1.58 (city wide); (b) gasoline con-

sumption, 1.10 (city wide); (c) population growth computed for each zone (1. 76 city-

wide average); and (d) CBD, 1.26.
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TABLE 3
CORRIDOR ANALYSIS COMPARISON

1 Average Percent Average Percent
Judgment-Applied Variation of 1 With Variation of 1 With

Factor Method Fratar Method Average Factor
Corridor Assignment Within Corridor Method Within
Corridor
E-W-"E" 30, 000 +10 -10
N-S-"0" 17,100 - 2 -3 '

Fratar Method

The Fratar Method of traffic projection has been described elsewhere (1). The
basic elements are as follows:

1. For each zone the estimated future traffic volume is distributed to the move-
ments to and from it and within it, in proportion to the relative attractiveness of those
movements. '
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Figure 3.

Reasonable indicators of relative attractiveness are existing traffic movements and
estimated zonal traffic growth factors.

As a practical matter, the intrazonal movement of the zone may be treated in the
same way as an interzonal movement, with due regard to the difference between a
trip and a trip end.

2. At the end of the first distribution, each movement—except intrazonal movements—
has two volumes resulting from the zonal distributions at each end of the movement.

The pairs of volumes are averaged to obtain a first approximation of zone-to-zone move-
ments and intrazonal movements.

3. The averages for the interzonal pairs of trips radiating from each zone and the
first approximation of intrazonal volume are summarized to determine adjustment
factors for the zones to be used in the second approximation.

4. For each zone the originally estimated trips are again distributed to interzonal
movements and to movements within the zone in proportion to the volumes and adjust-
ment factors obtained by the first approximation. The pairs of tentative volumes ob-
tained for interzonal movements by this distribution are averaged as before, and the
process repeated until the desired conformity is obtained.
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It was found that for the procedure outlined, the convergence was very rapid and
otherwise satisfactory. With punched cards and IBM equipment the mechanics of the
procedure are relatively simple.

The successive approximations method, with some refinements, was used for the
traffic study recently completed for Detroit under J.D. Carroll's direction.

A computer program was borrowed from the IBM Library by the State of Tennessee
for use in this analysis. Three iterations were accomplished with this program to
attain trip-end balance. The expansion factors used in this program were: (a) vehicle
ownership, 1.58 (city wide); (b) vehicle use, 1.10 (city wide) (c) population, computed
for each zone (1. 76 city-wide average); and {(d) CBD, 1.25.
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