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ABSTRACT

PURPOSES : The purposes of this study are to compare the day and night characteristics and to develop the models of traffic accidents. in

Rural Signalized Intersections

METHODS : To develop day and night traffic accident models using the Negative Binomial Model, which was constructed for 156
signalized intersections of rural areas, through field investigations and casualty data from the National Police Agency.

RESULTS : Among a total of 17 variances, the daytime traffic accident estimate models identified a total of 9 influence factors of traffic
accidents. In the case of nighttime traffic accident models, 11 influence factors of traffic accidents were identified.

CONCLUSIONS : By comparing the two models, it was determined that the number of main roads was an independent factor for daytime
accidents. For nighttime accidents, several factors were independently involved, including the number of entrances to sub-roads, whether left
turn lanes existed in major roads, the distances of pedestrian crossings to main roads and sub-roads, lighting facilities, and others. It was
apparent that if the same situation arises, the probability of an accident occurring at night is higher than during the day because the speed of
travel through intersections in rural areas is somewhat higher at night than during the day.
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Table 1. Average Sunset/Sunrise Time
(Seoul, 2007~2010)

Jan. Feb. Mar. Apr. May. Jun.

Sun| am am am am am am
Rise| 07:42 | 07:21 | 06:44 | 06:01 | 05:30 | 05:12
Sun| pm pm pm pm pm pm
Set | 05:39 | 06:10 | 06:39 | 07:03 | 07:35 | 07:52

Jul. Aug. Sep. Oct. Nov Dec.
Sun| am am am am am am
Rise| 05:24 | 05:48 | 06:14 | 06:41 | 07:12 | 07:37
Sun| pm pm pm pm pm pm
Rise| 07:49 | 07:22 | 06:40 | 05:55 | 05:24 | 05:18

source : Korea Astronomy and Space Science Institute

110 Infernational Journal of Highway Engineering - Vol.17 No.3



=zol A A-gskaat ;P% AR HIEAW“‘ <

=2
20109 (M= 7125t Bt &5 AR 7R
L4 6AFE 2% 6AE
g 24 6A71A 9] AZE oFte

32. H+ ZER U LI
2 Ao A= AFgE 9 M4E 2007~20104 2
Foohe] F WAL A FER/FERE A £ F

L
ER/FER SAY AT, FEE/FEE AR

WEY FEZ/RER §-2U0F £ FERZ/RER F

A AR -, FER/FERE JHEE §-
VAR FHNM FER/FER JHRETFR| O] AT,

o

N
1
»
3
rlr

0

B ofe N 4y ool oA

Wi
Al

& &
>

B
N
ol
-
BN
N o B
i

=~

o . 1o lo Ho 7
- —
oY Rl ooxomx fU S R

do Y i 0B W

El
o of
J ol
o|r
o

=
ek,
o A-EYT4

HE
el
N

Y, of
fe 4>

N
Wy 2
N o =
P HU£

L ofm &

2

- i
i

)
N DO
(o))
Y
5 e
z3

O

T

OI'N mlm
A
23
I

=~
12
o,
_.1
_l

e
L

10 4y

offt
off

: —T—EE/HEE 23

1o

E
=
N

N
1l
i

O
%
)
El
oft
ot

E%H‘”E} ol
£ At u

2 Uehgon 1 A3t= Table 34 2t shANE 2 o

FollA] AR WA 71 20] Aol B
glo] Qi Mgeo]7]e] mE

Table 2. Variable Description and Statistics

/\E]:]
\__\__-'—EI__

AELE
o) A8,

Variable " . day
- Description(unit)

(Abbreviation) Mean |Std.Dev. |Minimum|Maximum| Mean [Std.Dev. Maximum
TOTACC total accident 1.97 | 3.09 0 18 2.26 17
MAHEAVY | logarithm of heavy vehicle volume on major road | 3.84 | 0.83 1.97 546 | 3.58 5.41
MIHEAVY | logarithm of heavy vehicle volume on minor road | 2.64 | 0.80 0.80 406 | 225 4.30
TOTADT | logarithm of traffic volume except heavy vehicle | 8.06 | 1.32 562 | 1025 | 7.37 9.69

same variables for day and night time Mean Std.Dev. Minimum Maximum
MALANE number of lanes on major road 3.44 1.51 1 6.5
MILANE number of lanes on minor road 1.85 1.32 1 6.5
MAENT number of entrance/exit on major road 1.66 1.44
MIENT number of entrance/exit on minor road 1.89 1.08
MAONLE existence of Ieft—turn' excluswe !ane on major 071 0.45 0 1
road(yes:1,otherwise:0)
MIONLE existence of Ieft—turrT exclusye !ane on minor 046 050 0 1
road(yes:1,otherwise:0)
MAPED existence of pedes'tnan cro.ss[ng on major 089 030 0 1
road(yes:1,otherwise:0)
MAPEDD main road pedestrian crossing distance 14.34 18.60 0 123.15
MIPED existence of pedes'trlan crol33|'r19 on minor 082 038 0 1
road(yes:1,otherwise:0)
MIPEDD minor road pedestrian crossing distance 18.6 11.23 0 35.8
MALESIG existence of Ieftfturn S|ghal_ on major 074 043 0 1
road(yes:1,otherwise:0)
MILESIG existence of Ieﬂfturn S|gr1al. on minor 074 043 0 1
road(yes:1,otherwise:0)
LIGHT existence of lighting(yes:1,otherwise:0) 0.94 0.22 0 1
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Table 3. Result of Correlation Analysis

day night
TOTACC TOTACC
TOTACC 1 TOTACC 1
MAHEAVY 0.322 MAHEAVY 0.169
MIHEAVY 0.093 MIHEAVY -0.027
TOTADT 0.233 TOTADT 0.086
MALANE 0.231 MALANE 0.057
MILANE 0.172 MILANE —-0.093
MAENT —-0.268 MAENT 0.154
MIENT 0.067 MIENT -0.208
MAONLE 0.214 MAONLE -0.140
MIONLE 0.154 MIONLE -0.176
MAPED -0.180 MAPED -0.035
MAPEDD -0.018 MAPEDD -0.060
MIPED -0.185 MIPED 0.109
MIPEDD 0.283 MIPEDD -0.064
MALESIG 0.240 MALESIG 0.003
MILESIG 0.208 MILESIG -0.003
LIGHT —-0.003 LIGHT -0.053

source : pearson correlation coefficient
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Table 4. Modeling Estimation Result (Day Time)

Variable |Coefficient SEIMEEE t-ratio p—value
Error
Constant -0.118 0.837 -0.141 0.888
MALANE 0.433 0.166 2.604 0.009
MAHEAVY |  0.759 0.254 2.988 0.003
TOTADT 0.434 0.193 2.253 0.024
MIENT 0.400 0.152 2.628 0.009
MAONLE 1.837 0.784 2.343 0.019
MAPEDD | -0.055 0.022 —2.527 0.012
MIPED —2.085 0.731 -2.852 0.004
MIPEDD 0.096 0.023 4.244 0.000
MALESIG 1.210 0.557 2172 0.030
g:gi:se'g: 0936 | 0309 | 3031 | 00024

Number of intersections : 156
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Table 5. Average Marginal Effects and Elasicties

(Day Time)

Variable Marginal Effect Elasticity
MALANE 0.862 1.515
MAHEAVY 1.513 0.759
TOTADT 0.866 0.434
MIENT 0.797 0.723
MAONLE 3.661 0.841

MAPEDD -0.109 -0.592
MIPED -4.155 —-7.048
MIPEDD 0.191 1.586
MALESIG 2.411 0.702
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Table 6. Modeling Estimation Result (Night Time)

Variable |Coefficient SHETEEE t-ratio p—value
Error
Constant | —8.874 2.376 -3.734 0.0002
MAHEAVY | 2.120 0.474 4.47 0.000
TOTADT 0.838 0.183 4.58 0.000
MIENT —-2.068 0.333 -6.203 0.000
MAONLE | -5722 0.956 -5.987 0.000
MAPEDD | -0.028 0.009 -3.072 0.002
MIPED 5.282 1.119 4.721 0.000
MIPEDD -0.187 0.036 -5.154 0.000
MALESIG 3.865 0.853 4.53 0.000
ISLAND 0.805 0.410 1.963 0.050
MAPED -1.496 0.739 -2.028 0.043
LIGHT -1.483 0.660 —2.247 0.025
2;2?;3‘;’: 0.593 0.191 3106 | 0.002

Number of intersections : 156
o - 0.475
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Table 7. Average Marginal Effects and Elasticities

(Night time)
Variable Marginal Effect Elasticity
MAHEAVY 4.806 2.120
TOTADT 1.899 0.838
MIENT —4.690 -3.925
MAONLE —12.974 -4.108
MAPEDD —-0.064 -0.405
MIPED 11.975 0.995
MIPEDD —-0.424 —3.495
MALESIG 8.762 0.979
ISLAND 1.825 0.553
MAPED -3.393 —3.466
LIGHT -3.362 —-3.405
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