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Overview

The second stage of travel demand
modeling

Trips from each zone to all other zones
(choice of destination)

methods of trip distribution:

Growth factor model

Fratar model

Gravity model

Other models (Intervening opportunities
model , Destination choice models,
Entropy model )

Database

Network Base-yeat|
data, zone data
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Trip gen'eration

¥

Trip distribution

¥

Modal split

3

Trip assignment
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Output link

flows, trip matrix
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* Definitions and notations

~+ Trip matrix

Zones 1 2 . j n O;
1 T11 Tio Ty T | O1

2 T21 T22 Tz 7 TQn 02
T T T Tin | O;

n Tn’; TﬂQ Tn_y Tﬂﬂ On
D, | D1 D, D; D, | T

 Generalized cost

o~ Y
C,=a-t;+p- F,
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Gfowth factor methods

] J-"’Jd/:uf{
o Uniform growth factor
Example:
T{_j = f Y fﬁ.;j
1 2 3 0; 1 9 3 0,

1 (20 30 28| 78 1 26 39 36.4 | 101.4

2 |36 32 24| 92 =13 2 | 46.8 416 31.2 | 119.6

3122 34 26| 82 emmmssssss) 3 | 286 442 338 | 1062

d; | 88 96 78 | 252 D; | 1014 1248 1014 | 3276




Gfowth factor methods

> Doubly constrained growth factor model
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[]
Tfj :f?!'_.j)({l.i}(bj
E =3|0; — O!| + £|D; — D}|
Example: L 2 3 0
1 | 252 378 3528 | 98
1 2 31 o 2 | 414 368  27.6 | 106
: 3 | 3278 5066 38.74 | 122
1120 30 28| 78 of e
N D ‘ ! | 99.38 12526 101.62
36492 241 92 106 D; | 102 118 106
3 122 34 26| 82 122
d; | 88 96 78 [ 252 396 I 2 3 o [0
1 | 2586 3553 36.69 0818 093
1']2 118 106 2 | 4264 3459 2870 105.93 | 106
3 | 33.76 47.62 40.29 121.67 | 122
E}j 1.03 0.94 1.04
D 102 118 106




e Fratar Model

The total trips emanating from a zone are distributed to the interzonal

movements and according to the relative attraction of each movement,
locational factors for each zone are calculated. Then:

L+ L°
1 0] (0] 0] 1
Ty =TPFoF ——
> T
LO — m=1
> FoTim
m=1
: (0]
Lj = —=
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e Fratar Model

Example:
A B C D 2v F ¢ i
A - 12 10 18 40 2 80
B 12 - 14 6 32 15 48
C 10 14 - 14 38 3 114
D 18 6 14 - 38 1 38
2T, 40 32 38 38 148 - 280

FE 2 15 3 1 -

0 40 40

:>LA= =

15*12+3*10+1*18 66

0 32 32

:>|_B= =

2*12+3*14+1*%6 72

40 32
— =

1
=Ty = 127215012

2
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B C D =zt

18.9

38.9

18.8

76.6

1.04

189 389 188 76.6

- 358 4 58.6

358 - 23.7 984

4 23.7 - 46.4

58.6 984 464 280

082 116 0.82




Gravity model @

s;ng‘s
T!,_j — CO; Dj /'Cijﬂ JJJJU'/-//U'

TU = AiOiBijf(Cij)

deterrence funciion fleyg) = e~ Bey
fleos}=c"
fley) =¢;" e e

E;'Ti,_j = Ez'AiOiBijf(ﬂfi}
EQT,;J' = Dj

Dj = B; D% 4,0 f(e45)
B; = 1/5:A4:0; f (¢35
Ay = 1/5;B;D;f (e}



Gravity model

Example:

102 118

106
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98 1.0 12 18
106 fley) =1/¢; 12 10 1.5
122 18 15 1.0
326

Table 8:1: Stepl: Computation of parameter A;
i | Bi | Ds | fleij) | BiD;f(ei;) | ZBiD;f(ei;) | Ai = 55Dy
1] 10| 102 1.0 102.00
210|118 | 0.69 81.42 216.28 0.00462
3 (10| 106 | 0.31 32.86
1| 10] 102 | 0.69 70.38
2 (10| 118 1.0 118 235.02 0.00425
310|106 | 0.44 46.64
110102 0.31 31.62
210|118 | 0.44 51.92 189.54 0.00527
3110|106 | 1.00 106




Gravity model
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Example: e
SS s
98 1.0 12 1.8
106 fley) =1/¢; 12 10 1.5
122 13 15 1.0
326
102 118 106
Table 8:2: Step2: Computation of parameter B;
i A O;i | fley) | AiOif(eyy) | BAOif(ei;) | B; =1/2A4;0if(ci;)
1| 0.00462 | 938 1.0 0.4523
2 | 0.00425 | 106 | 0.694 0.3117 0.9618 1.0397
3 | 0.00527 | 122 | 0.308 0.1978
1 |1 0.00462 | 98 0.69 0.3124
2 | 0.00425 | 106 1.0 0.4505 1.0458 0.9562
3 1 0.00527 | 122 | 0.44 0.2829
1 | 0.00462 | 98 0.31 0.1404
21000425 | 106 | 0.44 0.1982 0.9815 1.0188
3 | 0.00527 | 122 1.00 0.6429
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Gravity model &

Example: . “’
SS s
98 1.0 12 1.8
106 fleiz) =1/ 1.2 10 15
122 18 15 1.0
326 T,‘j = A,‘OiBijf(C,‘j)
102 118 106

T11 =102 x 1.0397 x 0.00462 x 98 x 1 = 48.01.

Table 8:3: Step3: Final Table

1 2 3 A o; |o!
1 [48.01 [35.24 [15.157 [ 0.00462 [ 98 | 98.407
2 |3206 [5083 [2140 |[0.00425 106 [ 105.19
3 |2114 |31.019 |60.43 |0.00527 | 122 | 122.489
B; | 1.0397 | 0.9562 | 1.0188
D;|102 |18 106
D! | 102.11 | 117.989 | 105.987

Error = X|0; — O}| + Z|D; — Dj| Error = |98 — 98.407| + |106 —

105.19] + 122 — 122.489] + ||102 — 102.11| + |118 — 117.989| + |106 — 105.987| = 2.03



