Trip Generation Distribution and
Mode Choice
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Trip generation recap.
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Trip distribution models

The gravity model

Trip-end estimates
from trip generation
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Qyyis the dependent variable, P, A;, and W;; are independent variables and k
and c parameters must be estimated through caliberation



Trip distribution using gravity model

Trip production
balance constraint,

(1) P; =35 Qx (2) all trips produced
are distributed
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Gravity Model

The gravity formula is often written alternatively as Trip attraction
A Fy ) balance
=P | ——
QU ! (Zx AxFIx
Here .
1 4j = z Qxj
Fiy=v-¢ x
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Finally, a set interzonal socioeconomic adjustment factors Kj; are introduced during
calibration to incorporate effects that are not captured by the limited number of
independent variable included in the model. The resulting gravity formula becomes

AjF Ky

QI]:PIZ :PIPI]

JAJF1jK])

Where Pj; is the probability that a trip generated by zone | will be attracted by zone J.
A table that contains the interzonal impedances Wj; is known as a skim table



Gravity model example

The target year productions and relative attractiveness of the four zone city have
been estimated as follows:

Zone Productions Attractions
1 1500 0
2 0 3
3 2600 2
4 0 5

The target-year interzonal impedance W, will be as given the in the table below:

| 1 2 3 4
J

1 5 10 15 20
2 10 5 10 15
3 15 10 5 10
4 20 15 10 5




Solution :The gravity model calculations of the interchange volumes are shown in tabular
form for the two trip-producing zones (J=1and | = 3), for 1 =1, P; = 1500:

II

0.0400

2 3 0.0100 1.0 0.0300 0.584 875
3 2 0.0044 1.0 0.0089 0.173 260
4 5 0.0025 1.0 0.0125 0.243 365

0.0514 1.000 1500= P,

For 1 =3, P; =2600

II

0.0044

| > 3 00100 1.0 003  0.188 488

Nonresidenti n 2 4

onresidential zones 2, 3, 4, 3 2 00400 1.0 008 0500 1300
4 5 00100 1.0 005 0312 812

A5 =875+ 488 = 1363
0.16  1.000 2600 = P,

A; =260+ 1300 = 1560

A, =365+ 812 =1177



B W N B

Sum

0
0
0
0

Final O-D matrix

875 260 365 1500
0 0 0 0
488 1300 812 2600
0 0 0 0
1363 1560 1177 4100



GM calibrations

(b) Base-year generation

Zoom | P, A,
1 500 0
2 1000 0
3 0 2
4 0 3
5 0 5

(a) Five-zone city

(c) Base-year distribution
N 3 4 5

1 300 150 50
2 180 600 220



G IVI Ca I | bratiOn continued

Frequency computation:

wW f=(2)/sum
>y
5 300+ 600 = 900 0.60 4
10 150+ 180 = 330 0.22 L L
15 50+ 220 =270 0.18
Sum = 1500 1.00

w
0 5 10 15

{b) Base-year trip length
frequency distribution



GM calibration cont.
(a) First iteration (c =2)
) EN O
1 303 114 83

2 123 741 136

10 1 —— Base-year

-~= st iteration

05

0.0



GM calibration con.

This situation, the F-factors are adjusted to cause a shift of the calculated
distribution toward the observed distribution. A commonly used formula for
this adjustment is

observed

F*=F

calculated

Where
F* = adjusted friction factor at a given impedance
Observed = corresponding base-year percentage of trips

Calculated = current estimate of the percentage of trips at that impedance
level



Fratar M odel( for external trips)

The Fratar model begins with the base-year trip-interchange
data). Usually this model does not distinguish between
production and attractions and considers the interzonal trips
irrespective of their direction. Consequently the values shown
represent the total interchange volumes between two zones,
Qr; = Qy;. Since no distinction is made between productions
and attractions, the trip generation of each zone is denoted by
Q;; the following trip balance equation provides the necessary
relationship between the trip generation of a zone | and the trip
interchanges that involve zone I:

Qr = Zx Qrx



Fratar model Inputs

(a) Base-year trip-interchange data

1 2
2 2
3 3
4 1

(b) Estimated growth factors
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Fratar Model Example

Consider the base-year trip distribution of the simple four-zone system.
Assuming that the growth factors for the four zones are as shown, find the
target-year trip distribution

Solution: The accompanying trip table summarizes the base-year
data. Note that Q;; = Q;; as required by the Fratar model:

o1 2 3[4 leix| 6 |- a®
20 30 15 65 130

1 0 2

2 20 0 10 40 70 2 140
3 30 10 O 35 75 3 225
4 15 40 35 O 90 1 90

Q;(b) 65 70 75 90



Step 3: Apply Eq. 8.3.18 to all pairs of zones |, J to get

1

2 51 0 38 51
3 117 39 0 69
4 13 33 44 0

Apply Eg. 8.3.19 to arrive at the single volume
estimates for each interchange

_l-___

1 43,5 99.0 13.0 1555
2 43.5 0 385 420 1240
3 99.0 385 O 56.5 194.0
4 13.0 420 565 O 111.5

Q;(currei 155.5 1240 194.0 1115



Step 5: Apply Eq. 8.3.15 to calculate the target-year
trip generation of each zone that is implied in the
results of step 4. The results of this step are shown
in the marginal column and row of the preceding
table

Step 6: Apply Eq. 8.3.17 to compute the adjustment
factors:

130
R —_— — . 4- p— . p— . p— .
1 =Too- =08 R,=113 Ry;=116 R, =081
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