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Abstract A road surface temperature prediction model (UM-Road) using input data of the
Unified Model (UM) output and road physical properties is developed and verified with the use
of the observed data at road weather information system. The UM outputs of air temperature,
relative humidity, wind speed, downward shortwave radiation, net longwave radiation, precipi-
tation and the road properties such as slope angles, albedo, thermal conductivity, heat capacity
at maximum 7 depth are used. The net radiation is computed by a surface radiation energy bal-
ance, the ground heat flux at surface is estimated by a surface energy balance based on the
Monin-Obukhov similarity, the ground heat transfer process is applied to predict the road sur-
face temperature. If the observed road surface temperature exists, the simulated road surface
temperature is corrected by mean bias during the last 24 hours. The developed UM-Road is
verified using the observed data at road side for the period from 21 to 31 March 2013. It is
found that the UM-Road simulates the diurnal trend and peak values of road surface tempera-
ture very well and the 50% (90%) of temperature difference lies within + 1.5°C (£2.5°C)
except for precipitation case.

Key words: Monin-Obukov similarity, road surface temperature, road weather information
system (RWIS), UM-Road, unified model.
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Fig. 2. Schematic diagram of the ground structure to
compute the ground heat flux and temperature.
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Fig. 3. (a) Geographical location of the Munui road surface temperature measurement site and (b) the photos taken at the

Munui site.

Table 1. The physical properties of the road at the Munui site.

Material Depth Variables Value

Albedo (concrete) 0.38

Surface Slope angle (S-N) -0.6°

Slope angle (E-W) 1.6°

Density (kg m™) 1,400

Concrete 045 m Conductivity (J s m™ K™) 0.51
Heat capacity (J m™ K™) 1.4 x10°

Density (kg m™) 2,000

Gravel 0.40 m Conductivity (J s m™' K™) 1.60
Heat capacity (J m™ K™") 1.7 x10°

Density (kg m™) 1,600

Soil 2.00 m Conductivity (J s m™' K™) 0.51

Heat capacity (J m™ K™)

1.32 x 106

Zeg et SFEAE 1.8m Eold, =HEAE
5mm Zeolo] AX ATt UM-Road=S 34 3}7] 93l
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