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Abstract : As the risk of traffic accidents caused by mists emerged as a social problem, recently safety facilities to be
prepared for mists are being actively installed when designing roads. But in some part, the facilities are being in-
stalled imprudently without analyzing the extent of occurrences of mists that would increase the risk of traffic acci-
dents and appropriate countermeasures against the occurrences of mists are not being suggested. For that reason, in this
study, first questionnaire surveys were executed on road users in order to draw the factors affecting the traffic acci-
dents caused by mists, a mist traffic accident predicting model was developed and an accident seriousness determining
model that can determine accident seriousness was developed. In this way, by extracting major factors affecting mist
traffic accidents to grasp risk factors in roads to be caused by mists, safety of roads can be enhanced and traffic acci-
dents in road operations can be decreased. As the affecting factors influencing mist traffic accidents, were extracted
sightable distances, durations of mists and whether daytime or nighttime as major factors and the plan to install the
facilities for the prevention of mist traffic accidents was suggested to prevent the traffic accidents to be caused by
those factors and also the plan to operate roads considering sightable distances was suggested to solve the problem
of insufficient sightable distances to be caused by mists was suggested. It is judged that the road safety in the areas
where mists occur can be improved through foregoing methods.

Key Words : mist, mist traffic accident, poisson regression model, accident ratio model, sightable distance

2 Qlte] WAsk: Al Q17to]
Sh& g AR oAgtoL} gy AarEe of
of Thet chaerEe] AyElofob she Bawsh
AFHOR AXT glek o]F & /HHI7E matae
A SR QR Qg mEALLelt, Qbfs <l
a2 A7 Aloke WEARLR olold 2Hgol
For AARZ 20009 AFE A4 10002} 2}
ol 3 FE5H= Abmzh BRI 20064 A9)
o5t Aol A 300fe1e] Kol FEHe Abzh @

ks 5 AR A-E ARl 3ol A whAyEkaL

" To whom correspondence should be addressed.
wonl ] @hanyang.ac.kr

Q)= Algolck A& 2007d LEALT EA
A AAE ZAAEE AT ATE AuEd 2 A
A2 2139257 & 2l 71 2] ALAS = 566
Hog AR AL F 03%E APgs] &L FEe 2}
ZBhal glont AAA Q] WEAL AJARES 133%
2 ole} G W WEARL AR ET OF 4~5u)

A% & A0R Ueht & A9 A7t g
2 olojq B4L teyn qlek. oleh 22 o
FolA B QoA Al AT AT U
IAARE BN AT B ERrleE 8 R
B as 5o AHsE $5te] QA
WA ATE Y ANt By

2. 71228 o1

HO
rar

171



ol+g,

10

Table 1, International Classification of Fog by Visibility

Visible Distance Details
< 40m Dense Fog
40~200m Thick Fog
200m ~1,000m Fog
1~2km Mist : Usually formed by water drops
2 ~4km Haze: Usually formed by smoke or dust
4~10km Poor Visibility
10 ~40km Poor Visibility
> 40km Excellent Visibility
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Table 2, The Number of Accident Occurrences by Weather Condition or Day and Night

The Number of Occurrences Death Injury
Segment The gumber of Component Ratio(%) The Number of Component Ratio(%) The Number of Component Ratio(%)
ases Persons Persons

Total 213,925 100 6,327 100 340,229 100

Fine 177,447 829 4,928 77.9 279,244 82.1

Cloudy 12,667 59 554 8.8 20,612 6.1

Rainy 20,168 9.4 706 112 34,073 10.0

Foggy 566 03 75 12 1,033 0.3

Snowy 1,732 0.8 37 0.6 3,221 0.9

Others 1,345 0.6 27 0.4 2,046 0.6
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Fig. 1. How to Collect Data,
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Fig. 2. The Number of Deaths and Casualties in Yearly Traffic
Accidents caused by Fog.
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Table 3, The Results of making Correlation Analysis between Dependant Variable(Accident Rate) and Independent Variable

Segment Accident | Wind Speed | Fog Lasting Weather | Visibility D;]);gﬁ?d quizontal Verti_cal By | Driver's g:?_fgﬁf
Rate (m/s) Time  [Phenomenon; (m) Segment Alignment | Gradient | Gender | Age Time
Accident | Corr. 1 -.082 259(%) 097 | -264(*) | 255(*) | -.105 2123 | -051 | 281(%) | .784(*%)
Rate Sig. 301 045 269 041 048 249 214 370 | 032 000
Wind Speed| Corr. | 082 1 -166 -.026 053 -126 -130 1120 | 51 | w126 | 026
(m/s) Sig. | 301 143 435 368 211 202 237 .166 211 434
Fog Lasting| Cor. | 259(*) | =166 1 A26(*%) |-597(*%) | 465(**) | .028 a7 104 | 347 | 159
Time | gig | 045 143 002 000 001 429 133 | 251 011 152
Weather | Corr. | 097 -026 A26(*%) 1 -503(%)| 050 -.086 061 | =215 | -093 141
Phenomenon| gig | 269 435 002 000 375 293 348 | 083 276 183
Visibility | Corr. | -264(*) 053 -597(*%) | -.503(*%) 1 -6180*) | 028 -036 | 071 |-434(**)| -.168
(m) Sig. | 041 368 000 000 000 428 408 323 002 138
Day and | Comr. | 255(*) | -.126 465(+%) 050 |-618(*%) 1 -171 198 | 008 | .474(*%) | 111
Sﬁ’g‘f]i‘,,t Sig. | 048 211 001 375 000 133 098 | 479 | 001 236
Horizontal | Corr. | -.105 -130 028 -.086 028 -171 1 212 | 3474 | 073 | -243
Alignment | gio | 249 202 429 293 428 133 084 010 318 056
Vertical | Corr. | -.123 112 171 061 -.036 198 212 14090 149 | -292(%)
Gradient | gjg | 214 237 133 348 408 098 084 003 | .168 027
Corr. | -051 151 104 -215 071 008 | 347(%y | 409¢+%) | 1 | 351000 | -122
By Gender —
Sig. | 370 166 251 083 323 479 010 003 010 215
) Corr. | 281(%) | -.126 347(%) 093 |-434(+%) | 47400 | 073 149 1351¢+%)| 1 209
Driver's Age[—
Sig. | 032 211 011 276 002 001 318 168 | 010 087
Traffic | Corr. | .784(**) 026 159 141 -.168 A1 2243 -292(%) | -122 | 209 1
Cﬁﬁff Sig. | .000 434 152 183 138 236 056 027 | 215 | .087
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Table 4. How to Represent by Signs for Statistical Analysis of Variables

Variable How to Represent by Signs for Statistical Analysis
Accident Rate Accident Rate(EPDO) to be calculated via the materials on traffic accident caused by fog
Accident Serious Degree g:éi;:;egngysiioo:; ?;;?:::S(lv?;ymc s:pi :;ﬁg; accidents(C, D) via Traffic Accident Grade(A, B, C, D)
Fog Lasting Time The time when fog occurs till it extincts to be calculated by minute unit(How to represent - In(Min.))
Weather Condition Divided into Mist and Fog(How to represent : Mist=0, Fog=1)
Visible Distance The distance that a driver can check out when fog occurs(How to represent : m)
Day and Night Divided Day and Night to be divided when traffic accidents occur(How to represent : Day =0, Night=1)

The Horizontal Alignment of the road where accidents occurred is represented(How to represent :
Horizontal Alignment Straight Line = 1, Less than straight line - 500 meter =2, More Than Left Curve of 500 meter=3,
More Than External Side of 500m, More Than Right Curve of 500 meter)

The Vertical Gradient of the road where accidents occurred is represented(How to represent : Evenness
Vertical Gradient =1, Less Than Evenness of 3% =2, Less Than of Ascent of 3% =3, More Than Ascent of 3% =4,
Less Than Declivity of 3% =5)

By Gender Driver's Gender related to Accidents(How to represent Male =0, Female = 1)

., Driver';s Age related to Accidents (How to represent 20 ~30s=0, 30~40s=1, 40~50s =2,
Drivers Age 50~60s =3, Over 60s=4)

Time spent to Arrive on the Spot Time spent till a rescue team arrives to deal with an accident after it occurs
(How to represent : In(Min.))

Traffic Cut-Off Time Time spent to cut off the. entrance of vehicles in case accidents may occur after fig occurs
(How to represent : In(Min)}
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A &AL, AAAR, F - o, ZIAEA, 237 Constant -1653 -12.69
AWz w2Eck mae] dyale Yehys p’ Fog Lasting Time (Min) 0.651 9.599
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Test of Wilk's . . aAWRBBX |
Function | Lambda | Chisauare | df Sig [ emEN |
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Table 7, Unstandardized Discriminant Function Coefficient SEHZIRIZIA
Function [ 7ty sEnevsy |
Segment [ ymEnEms) |
! AAALFR |
Visible Distance (m) -0.336 oPNRIENSY i
Day and Night Divided 0.514 }ﬂﬂi‘.ﬁ_ﬂ‘_{
| JICIEANM BEET

Constant 3.378

Table 8, Group Centroids of Unstandardized Discriminant
Function Coetficient

Function
Segment "
1 Group(Serious Accident) 1214
2 Group(Light Aecident) -0.303
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