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Abstract

Under the consumption of bad weather situation affects traffic flows, the study scope is focused on highway
capacity and speed variations among other highway traffic flow characteristic changes according to snowfall
density. Thus, this study carried out through the data collection and statistical analysis by focusing on capacity
and speed changes. Traffic volume, speed and density were selected as factors to explain the property change of a
traffic flow for analysis, and 7 basic sections such as 3 highways in Gyeonggi-do and 4 highways near the
meteorological observatory were selected as survey points for data collection. Snowfall levels were classified into
3 steps(Light, Medium, Heavy Snow) to analyze the capacity change by snowfall levels. As a result of analysis,
the change of capacity depending on snowfall levels decreased 13.2% in case of light snow compared to a good
weather, 18.6% in case of medium snow and 32.0% in case of heavy snow, so the capacity reduction rate
increased as the snowfall level increased. The worsening weather appeared to have a very big possibility to act as
a factor to reduce the operational efficiency of a road, so a road design and operation method considering this
should be presented in the future.
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Highway Capacity Variation According to Snowfall Intensity

Select of factors that could explain the changes
in the characteristics of the traffic flow.

@ Expressway : Traffic volume, Speed, Density
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Data collection and processing about factors

@ Collection of data about factors that could explain
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@ Processing of data for statistical analysis
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Figure 1. Study process
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Table 1. Capacity reduction according to the intensity of
snowfall

. . capacity reduction(%)
intensity of snowfall average(%) range(%)
less than 0.05 in/h 4.29 3.44-5.51
0.05-0.10 in/h 8.66 5.48-11.53
0.10-0.5 in/h 11.04 7.45-13.35
greater than 0.5 in/h 22.43 19.53-27.82
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research results

Author (year of publication)

reduction in speed reduction in capacity
- snowfall(<0.05) : 3-5% - snowfall(<0.05) : 3-5%
. - snowfall(0.06-0.1) : 5-12% - snowfall(0.06-0.1) : 7-9%

Manish et al (2005) - snowfall(0.11-0.5) : 7-13% - snowfall(0.11-0.5) : 8-10%

- snowfall(>0.5) : 19-28% - snowfall(00.5) : 11-15%

- snowfall(<0.05) @ 2% - snowfall(<0.05) @ 2%
Thomas et al (2005) - snowfall(0.06-0.1) : 7% - snowfall(0.06-0.1) : 4%

- snowfall(0.11-0.5) : 14% - snowfall(0.11-0.5) : 6%

Manjunatahan et al (2005) 4-6% -

- snowfall({0.01) : 5-16% ) B  oione
Robert et al (2006) + snowfall(~0.3) : 5-19% snowfall(~0.3) : 12-20%
Sandeep et al (2007) - 1-2%
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Incheon (5.5km)

Incheon (8.4km)
Suwon (8.6km)
Icheon (3.6km)
Icheon (6.3km)
Suwon (10.2km)
Suwon (9km)

Weather station

Traffic Volume
(2010)
176,167
131,230
135,223
133,811
120,375
185,792
114,855

No. of lanes
6
8
8
8
8
8
6
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Survey point
Singal JC - Pangyo IC

Hobup JC - Icheon IC
Bibong IC - Measong IC

Gajwa IC - West Inchon IC
Icheon IC- Yoeju sercice area

West Inchon IC - Bupyeong IC
East Suwon IC - Singal JC

EE F3H 50

=

Express Name
Gyeongin line
Yeongdong line
Gyeongbu line

Table 3. Overview of the survey point

West sea outskirts of circle line
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Table 4. Frequency by snowfall intensity

Intensity of snowfall Frequency Ratio(%)

0.0cm/h 396 459
0.1-0.5cm/h 299 34.6
0.6-1.0cm/h 80 9.3
1.1-1.5cm/h 35 4.1
1.6-2.0cm/h 25 2.9
2.1-2.5cm/h 6 0.7
2.6-3.0cm/h 7 0.8
above 3.1cm/h 15 1.7
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Table 5. Classification of snowfall intensity

Intensity of snowfall note
snowfall (cm/hour)

Light snow ~0.1 small amount of snow
Medium snow 0.1-2.0 general snowfall

Heavy snow 2.1~ including heavy snow
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Table 6. ANOVA analysis result

Sum of df Mean F | sig.
Square Square

Between Group| 949873.5 | 6 |158312.250|2.031|.106

Within Group |1636720.5] 21 | 77939.071

Total 2586594.0| 27
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Table 7. Average of maximum traffic volume

Intensity of snowfall
non |below 0.10.1-2.0 |above 2.1

survey point

Gajwa - West Inchon [1,680| 1,075 988 858

West Inchon - Bupyeong|1,173| 1,048 | 1,050 1,016

Bibong - Measong 1,654 1,435 | 1,287 703

East Suwon - Singal |1,257| 1,045 939 451

Singal - Pangyo  |1,501| 1,518 | 1,278 | 1,162

Hobup - Icheon 1,137 1,103 818 697

Icheon - Yoeju 1,059 934 690 572

Table 8. Verification of statistically significant difference

Comparison group t sig.
non-snowfall < Light 2.547 0.044

Light < Medium 4.084 0.006

Medium <> Heavy 2.795 0.031
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Reduction ratio

Intensity of snowfall
Light snow (below 0.1cm/h)
Medium snow (0.1-2.0cm/h)
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Table 9. Reduction ratio of speed by snowfall intensity
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