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Abstract

Better understanding the mechanism of black ice occurrence on the road in winter is necessary to reduce the socio-economic
damage it causes. In this study, intensive observations of road weather elements and surface information under the influence of
synoptic high-pressure patterns (22" December, 2020 and 29" January, and 25" February, 2021) were carried out using a mobile
observation vehicle. We found that temperature and road surface temperature change is significantly influenced by observation time,
altitude and structure of the road, surrounding terrain, and traffic volume, especially in tunnels and bridges. In addition, even if the
spatial distribution of temperature and road surface temperature for the entire observation route is similar, there is a difference
between air and road surface temperatures due to the influence of current weather conditions. The observed road temperature, air
temperature and air pressure in Nongong Bridge were significantly different to other fixed road weather observation points.
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Fig. 1. Observational routes for intensive road meteorological and surface temperature in winter of 2020~21: (a)
Gyeongsang nam&buk-do inland region, (b) Jeollabuk-do inland region. The number in the left panel indicates the

fixed road meteorological station.

Fig. 2. Vehicles used in intensive observation for road meteorological and surface temperature:(a) MOVE4(NIMS,
BRMA), (b) Patrol car with mobile meteorological sensor(Korea Expressway Corporation).
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Fig. 3. Surface weather chart(upper panel), 24-accumulated precipitation and air temperature distributions(middle&bottom
panels) in each case of intensive observation for road meteorological and surface temperature.
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Fig. 4. Distributions of air temperature(upper panel), road surface temperature(middle panel), the difference between road
temperature and air temperature(bottom panel) in each case of intensive observation for road meteorological and
surface temperature. Black full and open dots indicate fixed road meteorological station and road freezing area,

respectively.
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Table 1. Difference of meteorological elements (air temperature, relative humidity, pressure) and road surface temperature
observed from fixed road meteorological station and mobile observation vehicle in each case

(a) CASE 1
Road Temp.(T) Air Temp.(T) Humidity(%) Pressure(hPa)
Obs. site Obs. i bil bil Mobil Road
T dime Fixobs. MO pigr R obs. MO pifr Fix obs. MO pifr. Fix obs. MOPI€ pigy. condition
obs. obs. obs. obs.
Sabliae o505 33 33 0 17 31 14 758 860 102 9891 9897 06  dry
tunnel
Non
gong 05:41 -6.4 -5.0 1.4 -2.6 -4.2 1.6 82.1 87.0 49 1023.7 1021.2 2.5 dry
Bridge
Daesung
1Bridge 06:37  -3.1 2.9 0.2 -3.0 -2.5 0.5 88.9 87.0 1.9 1009.3 1008.6 0.7 dry
(up)
Daesung
1Bridge  06:53 -3.3 -3.1 0.2 -3.3 -3.3 0 90.4 84.0 6.4 1009.2 1007.7 1.5 dry
(down)
Poopgsan 08:33 missing(telecommunication error) mIss
Bridge -ing
(b) CASE 11
Road Temp.(T) Air Temp.(C) Humidity(%) Pressure(hPa)
Obs. site Obs. i bil bil bil Road
T time piobs. MOPTe pifr Fixobs. MO Difr Fixobs. MO it Fix obs. MOPI€ pjf. condition
obs. obs. obs. obs.
Salpijac 556 93 - . 91 - . 20 - - 985 - dry
tunnel
Non
gong 05:53  -8.2 -7.1 1.1 -6.0 -8.4 2.4 49.6 43.0 6.6 1019.5 10169 2.6 dry
Bridge
Daesung
1Bridge 06:43  -8.0 -7.8 0.2 -9.1 -8.1 1.0 59.0 49.0 10.0 1016.7 1017.5 0.8 dry
(up)
Daesung
1Bridge 07:22  -8.1 -7.9 0.2 9.1 9.2 0.1 57.7 46.0 11.7 1007.1 1005.8 1.3 dry
(down)
Poongsan .5 76 - - 96 - - 290 - - 10123 - damp
Bridge
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Fig. 5. Location of road freezing area in each case observed by mobile observation vehicle.
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Fig. 6. Averaged humidity(RH) and wind speed(WS) and freezing road detection frequency(RFF) in each case.
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