Best Practices for Road Weather Management

Comparison of Fog Warning Systems in UK and U.S.


The following table compares the M25 Fog Warning System in the United Kingdom (UK) to similar systems in the U.S., as documented in the “Best Practices for Road Weather Management, Version 2.0” report (pub. no. FHWA-OP-03-081).

	
	M25 Fog Warning System
	U.S. Fog Warning Systems

	General Information
	· Deployed by Highway Agency (HA)

· Used by police to manage roads from Motorway Control offices
	· Deployed by State DOTs in Alabama, South Carolina, Tennessee & Utah

· Used by DOT staff, who coordinate with law enforcement agencies

	System Components
	Central components:

· Control Office Base System (COBS) 

· Meteorological subsystem

· Closed Circuit Television (CCTV) subsystem (not integrated with COBS)
	Typical central components:

· Control computer software that ingest environmental and traffic data to recommend actions or automatically activate devices

· Other ITS subsystems (e.g., DMS, HAR)

	
	National Motorway Communications System No. 2 (NMCS2)
	Communications technologies include:

· Fiber optic cable and modems

· Ultra-High Frequency (UHF) radio modems

	
	Field components:

· Fog detectors (installed at fog-prone locations)

· CCTV cameras 

· Dynamic Message Signs (DMS)

· Matrix signals

	Typical field components:

· Fog detectors

· Environmental Sensor Stations (ESS)

· CCTV cameras 

· Dynamic Message Sign (DMS)

· Variable Speed Limit (VSL) signs

· Highway Advisory Radio (HAR) transmitters

· Vehicle detectors (for average speed)



	System Operations
	Meteorological subsystem:

· Monitors fog detector output 

· Correlates visibility conditions with pre-determined response plans for four visibility ranges

· Less than 330 feet (100 meters) to greater than 1,640 feet (500 meters) 

· Automatically activates DMS (to display “FOG”, “FOG SLOW DOWN”, etc.) and/or matrix signals (speed limits are not reduced)

CCTV monitors are used to confirm presence of fog.
	Typically, systems provide decision support to operators by:

· Correlating visibility conditions with pre-determined response plans for three to five visibility ranges and/or average speeds

· Ranges: less than 175 feet (53 meters) to greater than 1,320 feet (402 meters) 

· Recommending a response plan and/or messages for VSL sign, DMS, HAR 

· Recommending closure of affected road segment (e.g., ramp gates) in extremely low visibility conditions.

CCTV monitors are used to confirm presence of fog and/or visibility distance.


Relevant data from the following message are shown in bold, italicized text.  The partial message from Keith Hill to Rodney Brown on 4/3/03 (re: Automated Fog Detection Equipment) was forwarded to Paul Pisano via Jon Obenberger of HOTM on 4/14/03.

Overview of Installed M25 System
The Highways Agency's Fog requirement is provided through their Metrological subsystem, this is part of the HA's Control Office Base System (COBS) located and used by the police to manage the roads from their Motorway Control offices. The COBS and its subsystems control and operate the National Motorway Communications System No2 (NMCS2) equipments deployed on the motorway, although a few equipments are now being located on all purpose trunk roads.


The Metrological subsystem through the COBS can automatically display information to motorist through the use of the Motorway Matrix Signals and Variable Message Signs (VMS). CCTV could also be automatically employed, but the development of its CCTV subsystem is not complete, so CCTV is currently provided to the police through stand alone systems. (TV is used to confirm Fog is present)

The operation of the system is based on the use of Fog detectors.   These are not located over all the HA network but placed at known fog prone locations that have been identified through metrological surveys. Visibility has been categorised into 4 levels with highest, greater than 500 metres and the lowest, less than 100 metres. The detectors used are supplied by Pharos Marine, who also supply these types of detectors for use at airports and with the sea. This type of detector has been in use since Fog was deployed in early 90's, and must be getting close to its whole life cycle, although I am not sure if any steps are in hand to change.


When any detector detects a change in visibility level it generates the relevant output which is then fed via the HA's transmission network to the COBS and onto the Metrological subsystem. The Metrological subsystem will process this information and automatically call up matrix signals and VMS via a pre-stored traffic plan. Each detector has pre-stored traffic plan for each level of visibility. Each plan contains a list of suitably located Matrix signals and VMS equipments in relationship to each detector. These equipments can display 'Fog' or messages such as 'Fog Slow Down' or 'Fog Patches Slow Down'.


When visibility increases or decreases the size of the area covered and the number of equipments also increases or decreases accordingly.  Speeds are not advised on the Matrix signals as drivers are expected to drive at a suitable speed for the conditions they find.


The system can also be configured to allow coverage of a much larger area by analysing the outputs sourced from more than one detector simultaneously and then calling up another pre-stored plan to infill any spaces between the individual detectors. Effectively assumes if 

Fog is in both areas simultaneously then it is all over the area.


Finally the HA's Metrological subsystem can also allow other detection systems whose outputs are capable of being be ranged into similar levels, such as Wind, ice, etc, to be interfaced to the COBS and automatically set pre-stored plans.


I have also shown the organisations and contacts that were involved in the HA development should you wish to contact directly yourself.


The HA's Metrological Subsystem, processor hardware and software was developed by the then Datel Technology, Preston, contact, Mr Phil Wilcock (phil.wilcock@dateldef.co.uk). They currently hold the HA maintenance contract for the PCO instation Equipment and software.


The outstation Detector equipments I believe is down to the responsibility the individual RMC contractor for the relevant PCO area.

The HA's Consultant for the development was WS Atkins, Epsom, contact KC Fung, (kc.fung@atkinsglobal.com).
� Per the Thames Valley Police FAQ web site (http://www.thamesvalley.police.uk/faq/?Action=Q&ID=111), matrix signals are typically used to display temporary speed restrictions, lane closures, etc.
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