
211 

GIS

ArcView Avenue



212

Resources Analysis Based on Database of Traffic 

Accident: Application of GIS and Simulation Method 

Chi-Chung Wang 
Department of Transportation and Communication Management Science,  

National Cheng Kung University 

Kevin P. Hwang 
Department of Transportation and Communication Management Science,  

National Cheng Kung University 

Ya-Yun Cheng 
Department of International Business Management, Hsiuping Institute of Technology 

Abstract 
This paper mainly discusses the problem of resources analysis for traffic accident. 

The service efficiency of traffic accident management in a city is not concerned before 
even though the government efficiency is strongly emphasized now. Resources for traffic 
accident are limited usually. Under such circumstances, to significantly improve the 
efficiency of rescue efforts, balancing the loading of resources is important, especially for 
the randomness of occurrence of traffic accident. The purpose of this study is to build a 
simulation model based on the historical database of traffic accident, applying system 
simulation method and geographic Information System. This model is very innovative and 
capable to analyze the efficiency of the system. Besides, this model could clearly figure 
out the service variances and priority choice. 
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Vasconcellos(1999)

Linda (1996)
3,800 5,000

Karlaftis & Tarko(1998)
(urban) (suburban)

rural
Abdel-Aty & Radwan(2000) Florida SR-50 1992-1994

1606 SR-50 566
(Negative Binomial)

Greibe(2003) 1036
142

(Sabey &Taylor, 1980; Hauer, 
2001; Karlaftis & Golias, 2002; Chin & Quddus, 2003)
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Chaiken & Larson(1972)

Goh(1993) ARC/INFO

Fu(2002) Fatemi & Ashjari(2002)
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1

3 1 2 7

1999
1



GIS  215 

1

4,281
2,791

2,140 1,646
204

2

1

( )

3 2,791 15.9  930 175.0 
2 4,281 20.9 2140 204.3 
1 1,158 25.6 1158  45.2 
1 1,646 103.5 1646  15.9 
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20-30

Law and kelton ”Simulation Modeling 
and Analysis” Uniform Uniform

(Law and Kelton, 1991)
a b u (0 u 1) x 1

x = a + (b-a)* u  (1) 

(1)
2
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Maximum Likelihood 3

1999 9,876
7 23

23 7
(Ivan etc., 2000)

2
 F(x) 2

x u (0 u 1) 3 4

2

0700 - 2300 2300 - 0700 
2

( )
2

( )
1 655 42.8  5.4 12.59(6) 131 80.6 2.4 11.07(5)
2 555 44.2 10.9 12.59(6) 146 67.0 2.9  7.81(3)
3 628 44.1 10.8 12.59(6) 157 68.1 1.4  9.48(4)
4 702 37.6  5.0 12.59(6) 136 76.3 1.6  9.48(4)
5 713 38.2  7.6 12.59(6) 161 65.5 3.2 11.07(5)
6 687 38.2 19.6 19.67(11) 158 76.4 7.4 11.07(5)
7 730 36.4  3.9 12.59(6) 174 68.8 7.0 12.59(6)
8 702 38.9  5.8 11.07(5) 120 72.3 3.9 11.07(5)
9 597 45.6  5.3 12.59(6) 136 72.7 2.7  9.48(4)

10 710 39.0  3.5 12.59(6) 169 69.2 3.2 11.07(5)
11 657 40.0  5.7 12.59(6) 138 74.2 6.2 11.07(5)
12 750 36.9  7.4  9.48(4) 164 71.4 2.3  9.48(4)

=0.05

F(x)=1- β/xe− , 0 F(x) 1, 0 x (2) 
For 0 u 1, then 
F(x)= u , then β/xe− 1- u  (3) 
ln( β/xe− ) = ln(1- u ) then x= - *ln(1- u ) (4) 

109

(Monte-Carlo) (random number)
x P(t) t 0  F(x)
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5

F(x)= dttpx )(0 , 0 F(x) 1 x 0 (5) 

A1 A2 A3 A1
A2 A3

(1996) A1
50-70 A2 30~50 A3

20-40
A3 0.5587 A2

0.4279 A1 0.0134 S(i)  i=1,2,3
(Kravanja, 1996) u (0 u 1), u  6

S(i-1)< u S(i), i=1,2,3 (6) 

(Uniform Distribution)
u (0 u 1) (clear-time) 7

8 9
clear-time(A1) = 50+(70-50)* u  (7) 
clear-time(A2) = 30+(50-30)* u  (8) 
clear-time(A3) = 20+(40-20)* u  (9) 

ArcView
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(Event)

ArcView Avenue
4

1
(seed)

2
3
4

0

0 0

5 ArcView
6

7

(Response-time)

10
(10) 
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4

K-S(Kolmogorov-Smirnov) 7-23 23-7
0-24

K-S
H0

F(x) S(x) D D=MAX F(x)-S(x) K-S
n D 2/α D<= D 2/α H0

(Monte Carlo method)
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K-S 0.05
3 D  D 2/α H0

7-23 23-7

3 K-S

7-23 23-7 0-24 
D D /2 D D /2 D D /2

1 0.0162 0.0531 0.0643 0.1188 0.0141 0.0485 
2 0.0188 0.0577 0.0688 0.1126 0.0179 0.0514 
3 0.0338 0.0543 0.0783 0.1085 0.0325 0.0485 
4 0.0354 0.0513 0.0854 0.1166 0.0329 0.0470 
5 0.0234 0.0509 0.0611 0.1072 0.0219 0.0460 
6 0.0332 0.0519 0.0751 0.1082 0.0319 0.0468 
7 0.0230 0.0503 0.0643 0.1031 0.0214 0.0452 
8 0.0301 0.0513 0.0913 0.1242 0.0289 0.0474 
9 0.0176 0.0557 0.0775 0.1166 0.0165 0.0502 

10 0.0341 0.0510 0.0608 0.1046 0.0318 0.0459 
11 0.0299 0.0531 0.0881 0.1158 0.0278 0.0482 
12 0.0292 0.0497 0.0755 0.1062 0.0257 0.0450 

=0.05

4
10

91% 10
63% 10

51%
10

10

50 20
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20 85.8% (
51.14+34.66=85.8)

4

0-10 10-20 20-30 30-40 40-50 50
98.89  1.11 0.00 0.00 0.00 0.00 
68.59 25.36 1.73 3.17 0.86 0.29 
95.24  2.38 1.19 1.19 0.00 0.00 
51.14 34.66 3.41 1.14 2.84 6.82 
98.52  1.48 0.00 0.00 0.00 0.00 
63.82 27.39 4.77 1.51 0.25 2.26 
91.84  2.04 0.00 2.04 2.04 2.04 
54.93 31.69 2.11 3.52 2.11 5.63 

3 A B
C

5

5

3 2 1 1 7 
A 2 2 1 2 7 
B 2 3 1 1 7 
C 3 3 2 2 10 

A 10
1 A 6 10

10 9%-10%(51.14 61.93 54.93 63.83)
10 1%-2%

10
10 62-63%

10 20 99% 20

B 10 1
1 10 B
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6 10 10
5%-7%(68.59 73.49 63.82 71.11)

10 71-73%
20 99% 20

10 C 6
10 10

2%-5%(95.24 97.62 91.84 96.94)

6

0-10 10-20 20-30 30-40 40-50 50
96.67  2.59 0.74 0.00 0.00 0.00 
68.59 25.36 1.73 3.17 0.86 0.29 
95.24  2.38 1.19 1.19 0.00 0.00 
61.93 37.50 0.57 0.00 0.00 0.00 
97.04  2.46 0.49 0.00 0.00 0.00 
63.82 27.39 4.77 1.51 0.25 2.26 
91.84  2.04 0.00 2.04 2.04 2.04 

A

63.83 35.46 0.71 0.00 0.00 0.00 
96.67  2.59 0.74 0.00 0.00 0.00 
73.49 25.94 0.29 0.29 0.00 0.00 
95.24  2.38 1.19 1.19 0.00 0.00 
51.14 34.66 3.41 1.14 2.84 6.82 
97.04  2.46 0.49 0.00 0.00 0.00 
71.11 27.64 0.50 0.25 0.50 0.00 
91.84  2.04 0.00 2.04 2.04 2.04 

B

54.93 31.69 2.11 3.52 2.11 5.63 
98.89  1.11 0.00 0.00 0.00 0.00 
73.49 25.94 0.29 0.29 0.00 0.00 
97.62  2.38 0.00 0.00 0.00 0.00 
61.93 37.50 0.57 0.00 0.00 0.00 
98.52  1.48 0.00 0.00 0.00 0.00 
71.11 27.64 0.50 0.25 0.50 0.00 
96.94  2.04 0.00 1.02 0.00 0.00 

C

63.83 35.46 0.71 0.00 0.00 0.00 

C 10
20 7 7
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7 10 20

7

4.90% 2.38% 10.79% 
10 7.29% 5.10%  8.90% 

5.48% 2.38% 13.63% 
20 7.54% 5.10% 12.66% 

1. 

2. 
K-S

3. 

98% 10
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10 70%

4. 

1. 9876

(one stop shopping)

2. 

3. 

1999

1985
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