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ABOUT AURORA
Aurora is an international partnership of 
public agencies performing joint research, 
evaluation, and deployment initiatives 
related to road weather information systems 
(RWIS).

The opinions, fi ndings, and conclusions 
expressed in this publication are those of 
the authors and not necessarily those of the 
project partners.
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Project Objective
The objectives of this project were as follows:

•  Report on existing work in developing decision support tools to 
select chemical applications appropriate to winter weather condi-
tions. 

•  Describe in detail those which are at or near an operational state.
•  Assess the feasibility of implementation as part of a road 

weather information system (RWIS). 
A review and assessment focused on an expert system developed in 
Sweden in the early 1990s, the FHWA manual of practice for anti-
icing published in 1996, and the De-Icing Anti-Icing Response Treat-
ment (DART) system developed in Ontario in 1999. 

Methodology
The project included a review of published information, personal inter-
views with agencies or persons involved with existing systems, detailed 
description and demonstration of existing systems, comparison of data 
requirements in comparison with outputs from RWIS, and assessment 
of the feasibility of implementation. A review and assessment focused 
on an expert system developed in Sweden in the early 1990s and the 
FHWA’s Manual of Practice for an Effective Anti-icing Program pub-
lished in 1996.

Surveillance camera sites on Highway 26, Barrie, Ontario, Canada, 
1995–96 to 1998–99.
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Key Findings
The expert system developed by the Swedish National 
Road Authority (SNRA) and the FHWA’s manual of prac-
tice are based on the same general types of inputs. The 
differences between them are largely a matter of detail as 
opposed to principle.

The FHWA’s manual of practice was considered for 
implementation by the Ontario Ministry of Transportation 
(MTO) in 1996 but could not be used directly for three 
reasons:

1. The detailed tabular format is too complex for fi eld 
operations.

2. Field staff would be required to make too many 
decisions. For many of the weather conditions, the 
recommended treatments included a wide range of 
application rates and more than one choice of salt 
form (e.g., dry salt versus pre-wetted salt versus 
brine).  

3. The recommended treatments did not include road 
weather conditions at temperatures colder than 
-10°C or snow-packed conditions.

MTO developed the De-icing Anti-icing Response Treat-
ment program to address these problems. Its purpose was 
to adapt the FHWA manual to a computerized format and 
to evaluate the effectiveness of the recommended treat-
ments.

Based on testing and experience in Ontario, DART ap-
plies nested logic to access recommended salt and sand 
application rates appropriate to different temperature and 
snow conditions. It also provides an archive function to 
track the success of operations, providing a dataset that 
can be analyzed to refi ne the application recommenda-
tions. A demonstration copy of DART was provided to 
Aurora. 

The Swedish Road and Transport Research Institute (VTI) 
is constructing a knowledge base of application guidelines 
used by operational staff. Confi dence will be determined 
by the degree of similarity among knowledge sources.

Both MTO and VTI plan to integrate decision support 
systems with existing RWIS. 

Implementation Readiness
In the case of MTO, this will require changing some of 
the input parameters for DART or output from RWIS. 
One parameter, snow accumulation on the road, cannot be 
provided by any available RWIS. A new sensor or method 
of estimation will have to be developed, or the program 
logic changed so that snow accumulation is not a required 
input. However, the preliminary analysis indicates that 
initial snow cover is a very important parameter.


