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The importance of quantitative methods in simulating urban

transport issues within cities
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Quantitative methods or what is called mathematical models in planning
are an important tool in the modeling and simulation processes, which are used
to derive theories, examine spatial systems and identify causal relationships
between variables in order to try to understand the factors affecting various
physical issues, especially transport issues. These models are the most
important mathematical models developed from the law of general attraction
and varied methods and models of transport predictive and used for the
purposes of the distribution of flights and indicate the volume of traffic from
origin to destination and the data is characterized by the analysis of means of
transport complexity, so it required many cadres for this purpose.

In this study, data were taken with three zones generated and drawn. The
distribution of flights between these areas was studied. The law of gravity was
used on the basis that the generated flights were equal to the flights. The error
rate was found between these three areas. Between (0.09-0.8) and other
through the subtractive value output from the actual value.

The research included two parts: a theoretical and conceptual part that
included a study of some theories and concepts related to research, and another
part that included the study of methods and models for the purpose of reaching
the applied study in modeling in transport, especially models of predictive and
deterministic transport systems and the stage of building the model and
obtaining the results.

Key words: Quantitative Methods, Models, Spatial interaction, Simulation,
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1 2 3 Z

1 1235 3245 50 4850
2 3050 1435 350 4850
3 15050 23422 4450 44850
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3 — e—0.5di—j Ji 2 3
1 0.6065 0.3678  0.1353
2 0.2231 0.3678  0.0821
3 0.3678 0.2231  0.6065
1 2 3
1 0.6065 1.4712 2.1648
2 2.008 1.4712 2.052
3 1.4712 2.008 0.6065
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L1

L2

L3

L1

L2

L3

L1

L2

L3

SOl ghlidl 8 K 5 L ad = jdies oY)

1

~ K1P1F(d1— 1) + K2P2F(d2 — 1) + K3P3F(d3 — 1)

1

~ K1P1F(d1—2) + K2P2F(d2 — 2) + K3P3F(d3 — 2)

1

~ K1P1F(d1 - 3) + K2P2F(d2 — 3) + K3P3F(d3 — 3)

1

~ K1(0.4)(0.6065) + K2(0.4)(2.088) + K3(4.4)(1.4712)

1

T K1(0.4)(1.4712) + K2(0.4)(1.4712) + K3(4.4)(2.008)

1

T K1(0.4)(2.1648) + K2(0.4)(2.052) + K3(4.4)(0.6065)

1
= 0.242K1 + 0.803K2 + 6.473K3

1
"~ 0.588K1 + 0.588K2 + 8.835K3

1
" 0.865K1 + 0.8208K2 + 2.668K3

V=K ) Jaypa
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L1

L1
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iy AVEEY/AY Y
B 1
~0.242(1) + 0.803(1) + 6.473(1)
= 751800 V13301
L2 = .
~0.588(1) + 0.588(1) + 8.835(1)
L2 =To01100 = 00998
L3 = !
~ 0.865(1) + 0.8208(1) + 2.668(1)
L3 = omos = 02297
K1= 2
" L1A1F(d1 — 1) + L2A2F (d1 — 2) + L3A3F(d1 — 3)
K2 = 1
" L1A1F(d2 — 1) + L2A2F(d2 — 2) + L3A3F(d2 — 3)
k3 = :
" L1A1F(d3 — 1) + L2A2F(d3 — 2) + L3A3F(d3 — 3)
K1= !
"~ 11(1.98)(0.6065) + L2(1.98)(1.4712) + L3(0.48)(2.1648)
1
k1

~ 1.2008L1 + 2.1912L2 + 1.039L3
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K2 = .
"~ L1(1.98)(2.008) + L2(1.98)(1.4712) + L3(0.48)(2.052)
1
K2 =
3.975L1 + 2.9129L2 + 0.9849L3
1
K3

~ 11(1.98)(1.4712) + L2(1.98)(2.008) + L3(0.48)(0.6065)
dgluiie dadil) ot o)) ) K1.K2.K3 (58 8 L1,L2,L3 af (imgeny fa
1

Kl = 5912911 + 3.97502 0291113
K1= -
~ (1.2008)(0.13316) + (2.912)(0.0998) + (1.039)(0.2297)
K1= = 1.4514
0.68917 >140
K2 = .
~ (3.975)(0.13316) + (2.912)(0.0998) + (0.9849)(0.2297)
K2 = e = 0.95634
1
K3

~ (2.9129)(0.13316) + (3.975)(0.0998) + (1.2911)(0.2297)
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L1

L1

L2

L2

L3

L3

......... )
K3 = 0.85145 = 1.17506
1 2 3 4

K1 1 1.45140 1.57085 1.2578
K2 1 0.95634 1.06213 1.27363
K3 1 1.17506 1.34749 1.19323
L] 0.13301 0.11461 0.10042
L2 0.0998 0.08476 0.07433
L3 0.2297 0.24269 0.17207

: L1,L2,L3 o4l < K1,K2,K3  (fagas o

1

~ 0.242(1.45140) + 0.803(0.95634) + 6.473(1.17506)

= 0.11461

= 8725341
1

~ 0.588(1.45140) + 0.588(0.95634) + 8.835(1.17506)

= 0.08476

= 11.79742
1

~ 0.865(1.45140) + 0.8208(0.95634) + 2.668(1.17506)

= 0.24269

= 4.12055
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K1 = !
~1.2008(0.11461) + 2.912(0.08476) + 1.039(0.24269)
1
K2 =
3.975(0.11461) + 2.9129(0.08476) + 0.9849(0.24269)
K3 = !
B 2.9129(0.11461) + 3.975(0.08467) + 0.294(0.24269)
Ll = ;
~0.242(1.57085) + 0.803(1.06213) + 6.473(1.34749)
L2 =
0.588(1.57085) + 0.588(1.06213) + 8.835(1.34749)
L2 = 13.45327 = 0.07433 1
L3 =
0.856(1.57085) + 0.8208(1.06213) + 2.668(1.347)
L3 = 0.17207

~ 5.81155
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K1 = .
~1.2008(0.10042) + 2.912(0.07433) + 1.039(0.17207)
K120.81581:1'27363 1
Kz = 3.975(0.10042) + 2.9129(0.07433) + 0.09849(0.17207)
K2 = 078516 1.27363 1
o 2.9129(0.10042) + 3.975(0.07433) + 0.2911(0.17207)
K3 = 0.83806 1.19323
0.10042  0.07433  0.17207
1.2578  0.12631 0.09349 0.21643 Ki Lj
1.27363  0.12790  0.09467 0.21915
1.19323 0.11982 0.08869  0.20532
1.9 2.9 0.48
0.48  0.91 1.39 1.23 Pi A|
0.48  0.91 1.39 0.23
44 83 12.7 2.11
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Ki Lj Pi Aj
0.11494 0.12995 0.04978
0.11639 0.13159 0.05040
0.99451 1.12636 0.43323
1A ghaal) Clusy fag
Ti—j=Ki Lj Pi Aj d?i—je05di~J
1 2 3 Z Pi
/ 0.07971  0.29118  0.11776  0.48865
2 0.23371  0.14360  0.10342  0.48073
3 1.66312  2.561173 0.24725  4.47203
z Aj 197654 298611  0.46843  5.44141
* 10%
1 2 3 Z
/ 1750 3050 50 4850
2 3050 1450 350 4850
3 15050 25350 4450 44850
19850 29850 4850 354550
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D3 Ti—j=T"i—j
LTS
1 2 3
1 +1.2 +0.04 -0.9
2 0.3 +0.009 -0.6
3 -0.09 -0.01 +0.8
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