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Development of a fog Frequency Estimation Model at Expressway
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Abstract : A traffic accident which happens in Expressway during dense fog is more likely to cause the sequential
accidents and high death rate. So, the preventive measures shall be taken at dangerous areas to enhance the efficiency
of roads and minimize the accidents and the resultant damages. So, it is necessary to find out the characteristics of
freeway zone which has high risk of fog occurrence and to establish the comprehensive safety strategy on installation
and operation of the safety equipment. In this study, I developed a fog forecasting model by using the freeway fog
data. This model can be used as the fog forecasting model in dealing with fog problems when new road is planned.
The model was developed by using a statistical analysis technique or the regression analysis, focusing on the varia-
bles such as geographical features and regional conditions, distances to water sources and the area of water source.
I have segmented the models by classifying the area into inland area and coastal area. The distance to water source
and area of the water source located around the freeway were found to be main factors causing fog.

Key Words : expressway, fog, linear regression, weather conditions
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Fig. 1. Types of fog.
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Fig. 2. Death rate caused by traffic accident according to the
type of weather (1999~2007 Sum.,).
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Table 1. Index Description

T8 Radiation fog | Advection fog
(BARN Gz
Average droplet diameter(pm) 10 20
Typical droplet range(um) 5~35 7~65
Liquid water content(mg/m’) 110 170
Droplet concentration(/cmz) 200 40

Vertical fog depth(m)

typical 100 200

severe 300 600

Horizontal visibility(m) 100 300
Spatial extent Localized, patchy| Widespread
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Table 2, Characteristics of regional fog

Table 4, Basic statistical analysis
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Table 5, Correlation analysis

~ Correlations Pearson QA 3l
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Z=9]3l0o
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Table 3, Variable Description N 78
Variables A 2 EA4S A% AN Pearson Correlation A449(**)
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Table 6. Model adequacy
Model Summary

A
H, 0|5

Table 9. Model adequacy(coastal regions)
Model Summary

Model R R Square Adéusted R |Std. Error of the
quare Estimate
1 .748(a) 0.713 0.711 6.95510

Table 10, Variance analysis result(coastal regions)

ANOVA(b)
Model g:rar‘e’;c d S"gﬁ:?e F | sig
Regression | 1,719.765 | 3 | 573255 | 11851 | 000(a)
1| Residual | 1354454 | 28 | 48373
Total | 3,074219 | 31

Table 11, Development of a fog forecasting model(coastal

- regions)
Adjusted R |Std. Error of the
Model R R Square Square Estimate Coefficients(a)
1 .822(a) 0.687 0.681 9.10304 Unstandardized|Standardized| Collinearity
Coefficients |Coefficients Statistics
Model t |Sig.
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Table 8. Development of a fog forecasting model

Coefficients(a)
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Table 10, Model adequacy(inland regions)

Table 15, MPB, MAD output

Model Summary T & THAY QA < W5 <
Model R R Square Ad%uit:;ie R [Std. }lzisrtri(r);at(::f the MPB 3321 -3.145 -2.361
q MAD 4.853 4.859 4.990
1 .818(a) 0.759 0.703 10.03084
n —~
Table 12, Variance analysis result(inland regions) Z( Y, — Y7>
ANOVA(b) MPB= i:i
Model Sum of | g | Mean | p g g0 o
Squares Square ’ Y, 2dE vs7) 7—]0}-04 ZaHeg AREH
Regression | 2,609.797 | 3 869.932 | 8.646 | .000(a) X]-E

1 Residual | 4,225.942 | 42 | 100.618

Total 6,835.739 | 45

Table 13. Development of a fog forecasting model(inland

regions)
Coefficients(a)

Unstandardized Standardized| Collinearity

Coefficients |Coefficients Statistics

Model s t |Sig. s
td. td.

B Error Beta B Error

(Constant)| 9.579 | 4.091 2.34110.024

2-0
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;g;% 54291 2.038 0335 ]2.6640.011/0.933]1.072

A& |7.686 | 3.890 0.250  1.976{0.050{0.919/1.089
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Table 14, Development of a fog forecasting model(3—Types)
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