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FORECASTING OF ROAD SURFACE TEMPERATURES
USING SATELLITE IMAGES FOR CLOUD INPUTS

P.J. MCLEAN, N.L.H. WOOD

Abstract

The marginal conditions for icing on Devon's roads make a knowledge of cloud cover of
paramount importance. This is achieved in certain cases using METEOSAT images. Forecast
road surface temperatures agree to within 0.5 deg.C with measured values.

Introduction

In recent years improvements have been made to the forecasting model for Devon, Rayer
(1987). These include using a statistical templet for the last seven days (Astbury 1992), which
means that an average of the errors in the forecast for the last seven nights is added to the
following night's forecast. This has reduced the error. However, although statistical methods
are useful, they cannot be used to forecast road surface temperatures accurately for every
synoptic situation at every road station. Therefore inputs need to be implemented into the
forecasting model to consider various synoptic situations for consistent results. This paper
describes how cloud amounts can be forecast and entered into the model using satellite images.

Retrospective Forecasting for a Clear Night

Inputs into the model include: declination of the sun, air temperature, wet-bulb temperature,
depth temperature, wind speed, an input taking into account the dust factor in the atmosphere,
and an input for the road surface condition, e.g. dry or wet. Also, inputs were made to take into
account cloud amount and height according to Wood's (1978) and Thornes' (1983) cloud factors
which are shown in Table 1.

At first the model was tested for two clear nights with data from Haldon Hill. This site was
chosen as it was fairly exposed, allowing no obstruction to incoming shortwave radiation
during the day and net longwave radiation at night. Figure 1 shows the county of Devon with
the location of Haldon Hill and areas of high ground.

Retrospective forecasting was carried out for two clear nights, November 20th 1991 and
January 31st 1993. Figures 2 and 3 show how the forecast road surface temperatures compared
with the measured road surface temperatures and these results highlight inaccuracies in the
model. To account for these the following adjustments were made:








































