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Project :: ColdSpots

• Research and development of road weather models; 
Studying causes of problems in road weather forecas ts

• Co-operation between FMI, Foreca and Finnish Road E nterprise

• Funding from MINTC (Ministry of Transport and Communic ations), 
partners and Finnish Road Authority

• Initiated after serious wintertime road accidents in F inland

• Objective to further improve winter weather and road co ndition 
forecasts

• Focusing on the problematic spots of the Finnish road  network



Background
• We wanted to study how the slipperiness and the road  surface 

temperature varies along the road stretches

• … and what usually causes the slipperiness

• … and if it is possible to make better and more accurat e road 
weather forecasts especially for those points/stretches  where 
slipperiness occurs more often

• There is a lot of information available e.g. what cau ses slipperiness 
and which places are typically more slippery than oth ers. We 
wanted to collect that information to a single datab ase.



ColdSpots :: Benefits and Risks
• Less traffic accidents, saving money and lives

• Winter road maintenance becomes more efficient

• Scheduling and planning of maintenance actions beco mes easier

• We take a risk on the quality of new forecasts. Being  a pilot project, 
we do not know how much improvements (if any) can be  achieved

• What we want to do:

� Have more accurate forecasts to predict road weather

� Produce effective warnings for drivers, especially considering the 
problem spots

� Learn how much the road conditions differ locally along the road
network, and why

� Learn more about the influence of weather phenomena on road 
accidents



• We have made mobile friction measurements and 
thermal mappings along the roads (using Vaisala’s optical 
measurement devices)

� To study how the slipperiness and the surface 
temperature vary along the road stretches and what 
can cause these variations

� More information about the mobile measurements in 
the Verification session (FW4) on Friday !



What is a ColdSpot?

• A spot/location with frequent accidents due to 
slipperiness

• A spot difficult for the road maintenance personnel

• Can be an open area ��� � large sky-view factor, radiative cooling

• A valley with cool air pooling during the night

• A coastal area near the sea or a lake ��� � moisture advection

• An elevated spot, a hill top ��� � lower temperature, forced uplift of 
moving air

• A bridge, curve, ramp, …

• Many cold spots on passing lanes (a cause or a resul t?)



How does a ColdSpot look like?

Anerio lake: an open 
area, the lake on the right

AnerioAnerio lake: an open lake: an open 
area, the lake on the rightarea, the lake on the right

Ikela hill: an open 
area leading to a hill

Ikela hill: an open Ikela hill: an open 
area leading to a hillarea leading to a hill

Halikko bridge may be slippery, 
strong winds can cause extra risk

HalikkoHalikko bridgebridge may be slippery, may be slippery, 
strong winds can cause extra riskstrong winds can cause extra risk

Koikkala curve: Road curving 
on a hill – poor visibility

Koikkala curve: Road curving Koikkala curve: Road curving 
on a hill on a hill –– poor visibilitypoor visibility



ColdSpots do not look like much but 
they may be dangerous...

• Drivers cannot sense the danger while driving

• One good way to warn: variable traffic info signs



ColdSpots database
• Various data considering the problematic spots were co llected 

• The data were collected from different sources:
• Car accident database
• Road maintenance personnel

• The database includes
• Information on why it is a problematic spot
• Technical information on the structure of the road
• Environmental information on the surrounding area
• Accident information
• …

• The database is available for model developers as wel l as for road 
maintenance personnel



Quantities affecting the road weather

Topographic exposurePrecipitation

TrafficLanduseHumidity / dew point

AlbedoSky-view factorWind speed

EmissivityScreeningCloud cover and type

Thermal diffusivityTopographyAir temperature

Thermal conductivityAltitudeTerrestrial radiation

Depth of the 
construction

LatitudeSolar radiation

Road construction 
profiles and traffic

GeographicalMeteorological

Ref. Thornes & Shao (1991), A comparison of UK ice pr ediction models. Meteorol. Mag .



• Meteorological

� Small scale phenomena are hard or impossible to predict

• Geographical

� Some of the parameters are included in NWP models (latitude, 
large scale topography)

� Screening is partly possible for modeling

� Techniques are available to define the sky view factor

• Road construction

� Difficult to find values e.g. for the thermal parameters

� Possible to get average values, but there are large variations 
along the road stretches

� Bridges and ramps have totally different road constructions than
other road stretches

Road weather forecasts - Problems



Conclusions
• The road surface can be slippery and it can be hard t o notice

• We have learnt that the road surface temperature varie s pretty 
much along the road stretches; Likewise the surface friction 
and the amount of snow/ice/water on the surface

• There are many quantities that can cause the variation s 

� Meteorological

� Geographical

� Road construction

• Some of the parameters can be taken into account when  
modeling the road surface temperature, but not all !

• Some improvement can be made for road weather models, b ut 
perfect modeling is a distant goal

• Model development continues …


