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A New Discrimination Method of Snow and Ice Road Conditions
Using A Observation Car Equipped with Multiple Sensors

By
Osamu Abe

Shinjo Branch of Snow and Ice Studies, National Research
Institute for Earth Science and Disaster Prevention(NIED)
Tokamachi, Shinjo-shi, Yamagata-ken, 996 Japan

Abstract

A new discrimination method of snow and ice conditions using a observation car equipped with
multiple sensors is described in this paper. The observation car has a albedo meter, a radiation
thermoemeter. a thermopile. a platinum resistance thermometer and a distance meter fitted. By this car
albedo and surface lemperature on the road. long wave radiation + . air temperature and distance
from the start point are measured every 2 or 3 seconds. For the discrimination eight kinds of the road
condition were classilied from both the albedo and the surface temperature on the road. namely.
Atnonfrozen dry. B:water/wel. C:melting ice. D:melting mixture snow, E:xmelting snow. F:frozen ice.
G:frozen mixture snow, and H:frozen snow. The road conditions were plotted on a map. and those

formations and changes were discussed. This methodology 1s useful for road maintenance.

Key words : Snow and ice on the road, Road maintenance. Road condition
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Fig.1 A traffic accident caused by snow road (left)
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Fig. 2 Observation car equipped with four sensors.
Distance meter is fitted onto the bottom of the car.
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Table 1 Responses and heights from the road of thermometer, albedo meter, thermopile and radiation thermometer
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Fig.3 Measurement of albedo on the test road
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Fig.4 Geographic map contained the running road.

S : start point at base (Shinjo Branch), K, O : return points, T/, T, : tunnels.
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Fig.5 Typical examples at the basin road, mountain road and street in Shinjo-city
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Table 2 Date, departure and arrival time, interval time of road measurements, return point (shown in Fig. 4) and total
distance along the road of each running

No 0 fF FEWREH] ZEREH | WERR HOELE | ATER
8 Feb.04, 1991 14:10 15:28 | 2s K 47, 0km
9 18:35 19:50 25 K 46. Tkm
10 | Feb.05,1991 07:00 08:34 2s K 47. Tkm
11 11:30 12:44 2s K | 46.4im
12 | Feb.20,1901 10:30 11:37 26 | K | 46.6km
13 12:32 13:35 2s K 46. 6kn
14 14:30 15:37 2s K 46. 6k
15 | Feb.26,1991  08:30 10:15 3s 0 71. 4km
16 C11:30 13:03 3s 0 71. 4km
17 14:30 16:09 3s 0 71. 6km
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METEOROLOGICAL DATA AT THE SHINJO BRANCH OF SNOW AND ICE STUDIES
NATIONAL RESEARCH INSTITUTE FOR EARTH SCIENCE AND DISASTER PREVENTION
SHINJO-SHI, YAMAGATA-KEN, JAPAN
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AT: Air Temperature, WS: Wind Speed, SR: Solar Aadiation, WO: Wind Direction, PR: PRecipitation
OBSERVATION POINT: 127m M.S.L., 38°47'N, 140°19 E, x . UNKNWON DATA
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Fig.6 Meteorologocal data at the Shinjo Branch in February 1991. * : period of the road measurements.
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Fig. 8 Results of the albedo on snow surfaces, concrete road and asphalt road in the test road.
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Fig.11 Time variations of the road conditions classified automatically (Feb. 20, 1991)
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Fig. 13 Changing on the same road which is shown as point Y in Fig. 12 (Feb. 26, 1991, going)
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Table 4  Ratios in percent of distance along the road for each road condition to the total road distance,
f: going, b : returning, A-K : road conditions shown in Figure 4.

No | A B c D E F G H I J K | fTI5)A8E
8] 0.1 30.2 105 0.4 0.0 5.0 0.8 0.0] 0.0 L4 26| 0.0
8-b| 0.6 25.2 13.1 0.2 0.0 48.8 1.5 0.4| 0.0 3.1 7.2| 0.0
9-r{ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00| 0.0 0.0 0.0 100.0
9-b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
10-f| 0.0 0.0 0.0 0.1 0.3 0.2 0.6 97.0| 0.0 0.3 2] 1.3
06| 1.1 352 0.8 0.2 0.6 48 0.7 8.7] 0.2 04 22| 0.1
1-f] 0.7 1.0 1.0 29 1.5 6.3 43.3 209| 0.7 2.4 85| 1.8
11-b] 1.0 170 15 2.7 4.2 67 9.6 50.3| 0.3 1.9 49 0.0
124 0.0 0.0 0.0 0.0 0.0 47.3 184 10.1 0.0 0.0 2.2 0.0
12-b| 3.4 26.8 4.8 0.7 0.0 285 84 11.6| 0.0 2.4 13.0| 0.3
13-r) 0.3 8.2 46 0.1 00 &6 1.1 00| 0.2 0.2 06| 0.1
13-b| 2.0 8.1 48 0.2 00 7.2 1.2 02| 00 00 02| 0.0
44| 5.2 78.5 9.8 0.0 0.0 4.2 0.0 00| 00 00 02! 2.1
4-b 6.9 56.4 21.2 0.0 0.0 88 0.2 00 00 4.1 0.7 L8
15f] 3.9 2.5 84 93 17.9 3.4 42 7.8/1.L9 16 2.9] 64
15-b| 1.7 11.2 27.5 7.1 1.4 6.9 54 99| 3.5 57 3.5| 6.3
16-f| 2.2 53.3 186 25 0.6 3.5 0.9 0.6 3.9 1.7 0.2] 10.9
16-b| 1.3 5.3 1.4 4.0 2.4 6.9 27 19| 23 3.2 30! 6.7
17-f 6.8 7.5 6.5 04 0.0 1.8 0.1 00| 0.5 06 04 7.4
176 1.8 644 10.5 0.1 0.0 7.7 0.0 0.0 0.0 0.7 Oﬁ‘ 14.2
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