STAR 2016
Stein Connelly, Graeme Scott, Clare Lockhart

Using a Management Dashboard to better manage the Scottish Road Network
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1

Introduction

Transport Scotland’s Intelligent Transport System (ITS), Traffic Scotland, is one of the UK’s leading
traffic information and control systems. The Traffic Scotland Information Service (TSIS) has been
providing real-time information on the Scottish trunk road network to the travelling public since 1999.
From its origins of regional ITS solutions leading to the creation of NADICS in the early 1990s and
subsequently rebranded as the Traffic Scotland service in 2005, Transport Scotland have a long track
record of innovative use of technologies in supporting network management and operations.
One such recent development is the introduction of the Transport Scotland Digital Management
Dashboard (Figure 1). This paper will present how Transport Scotland, taking advantage of new
technologies and greater availability of data, supports improved network-wide management,
particularly during incidents, and explore the planned future enhancements of the Digital Management
Dashboard.
2

Background

In recent years, Scotland has experienced increasingly frequent severe winter weather and delivered
iconic sporting events with worldwide audiences such as the Ryder Cup and Glasgow 2014
Commonwealth Games in addition to other annual events like T in the Park.
To varying degrees these all have impacts on the normal operation of the national trunk road network,
as well as wider implications for the transport network as a whole.
Transport Scotland recognised the need to enhance communication, facilitate timely decisions and
provide a consistent data set, allow managers to collaborate and collectively take action to mitigate
impacts during events and resilience operations.
To address these, Transport Scotland and IBI Group worked in close partnership to deliver a
technology based solution (Digital Management Dashboard), to complement existing Traffic Scotland
systems.
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Figure 1: Transport Scotland Digital Management Dashboard – Tablet View

3

Transport Scotland Digital Management Dashboard

3.1

Key issues

Facilitating communication is key for TS, both internally and externally with its operating agents and
stakeholders, such as Police Scotland.
Transport Scotland acknowledged that a process was required which, through enhanced
communication, facilitated timely executive decisions, coupled with the provision of a consistent data
set, allowing managers to collaborate and collectively take action to mitigate impacts during
management of events and resilience operations.
This would aid decision making by the Multi Agency Response Team (MART), announced by the
Transport Minister as a key element of 2010’s 6 point plan to “Keep Scotland Moving” in severe
weather, and to support the Scottish Government Resilience Room (SGoRR).
Particular challenges faced in delivering this included:
•
•
•
•
•

3.2

data collected from disparate and silo’d systems, typically via manual means;
inconsistent data formats;
time consuming processes to transform data to facilitate effective comprehensive analysis;
the need to produce regular and timely situation reports for presentation to Ministers and
Senior Management, and;
the ability to provide consistent briefing for all.

Concept

The concept of the Dashboard was to provide a management information system aggregating multiple
inputs, which could then be output in a graphical design, creating a single source of relevant
information in an easy to read, dynamic, real-time format. It also had to be adaptable to meet
requirements of managers across all business areas and accessible from any web enabled device.
In simple terms, the Dashboard is a real-time status report of an organisation’s key data to enable
users to make instantaneous but well informed decisions.
3.3

Solution

The solution involved developing a bespoke Content Management System that enabled secure and
controlled access to content related to individual user permissions, accessible 24/7 from multiple
devices.
The existing information systems formed the foundation for the solution. One of the main features is
the presentation of the complex data integrated from multiple sources (static, dynamic or from third
party providers) over secure protocols.
The system architecture, as detailed in Figure 2, shows data feeds from external sources such as
roadside weather stations, traffic cameras, journey time systems and Twitter feeds. This data is then
processed and aggregated to the Dashboard over Application Program Interfaces (APIs).
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Figure 2: Transport Scotland Digital Management Dashboard - System Architecture
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3.4

Implementation

Resilience staff needed the solution to be accessible 24/7 as they are often required to operate either
remotely or when they are mobile between work stations. The solution therefore had to be capable of
displaying information on any web enabled device (Figure 3) to “connected users” to support this
virtual office environment.

Figure 3: Dashboard available on multiple devices

The solution was implemented using a fluid responsive design – this allows the layout to be changed
according to the screen resolution and visual display capabilities of the device being utilised (Figure
3), a flexible approach to presentation reflecting the different approaches in which users can access
the system.
The Dashboard was delivered in two phases an indication of which can be seen in Figure 4 below
•

Phase 1 in advance of the summer 2014 events.
o Trunk road issues
o Trunk road closures
o Bridge status
o Snow gate closures
o Police travel warnings

•

Phase 2 in advance of winter 2015.
o Variable Message Signs (VMS) Availability
o Live traffic cameras availability
o Twitter feed
o Winter treatment plans
o Lowest road and air temperatures per region (Current & Overnight)
o Journey Time System (JTS) health monitor
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Figure 4: Screenshot Dashboard, showing ‘at a glance’ network updates

The Dashboard is displayed digitally via a web page linked to a database which allows the information
to be constantly updated offering a set of customisable windows and data portals. It provides in realtime an overview of the current trunk road network and equipment permitting informed decisions to be
made. The Dashboard also includes an alert functionality indicating, at a glance, where data has been
updated. The title bar of the module window turns red and highlighted text appears indicating the
most recent updates allowing the user to instantly recognise where there has been changes as
indicated in Figure 5.

Figure 5: Dashboard displaying highlighted updates
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Although the Dashboard was originally focussed on a group whose main objective was to address
resilience issues, the solution has been adopted by a growing number of internal Transport Scotland
stakeholders and external stakeholders for their own business objectives. Figure 6 below
demonstrates the Dashboard in use in the Traffic Scotland National Control Centre (TSNCC) during
normal operations.

Figure 6: Dashboard in use at Traffic Scotland National Control Centre (TSNCC)
3.5

Performance measures

From inception, the Dashboard has proven to be reliable, accessible and accurate, delivering a level
of performance consistent with Transport Scotland’s expectations.
It provides continuity and a single reference point for multiple partners with responsibility for incidentspecific command and control during emergency response events whilst servicing their operational
requirements.
Feedback collected from users based on their operational experience valued having:
•
•
•
•
•
•
•

Improved communications;
Single source of reliable and consistent information available in a single view;
Remote access 24/7;
Ability to monitor performance of systems and on-street equipment;
Visual indication of updates via the notification function;
Real-time information which can be easily shared, and;
A tool that is intuitive, user-friendly and customisable.

In more general terms, users have noted that the Dashboard is intuitive, user-friendly and
customisable. It is also a valuable tool for improving communications between parties.
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The Digital Management Dashboard is now extensively used as a daily communication tool to support
the operations of Transport Scotland and Police Scotland.

3.6

Benefits to Transport Scotland and stakeholders

Benefits of the Dashboard include managers working in the Control Centre or working remotely having
accurate, real-time information available on any web enabled device, emulating a virtual office
environment.
Drawing from systems that staff are already familiar with and the intuitive display, minimal training was
required. The Dashboard was rolled out effortlessly across stakeholders providing immediate benefits
relating to their particular business requirements.
It provides a “single source of information” relating to the status of the trunk road network and the
impacts of major events throughout Scotland. This reduces the need for dedicated resources,
permitting stakeholders to continue with business as usual, whilst having the ability to react to the
information instantaneously to support network operations, particularly during critical times.
The Dashboard has provided greater collaboration between Transport Scotland and stakeholders,
resulting in improved communication during incidents and subsequent impact to the network.

3.7

MART partners

When MART is activated, the Dashboard is used by partners with responsibility for incident-specific
command and control during transport emergency response events, as displayed in Figure 7 below.

Figure 7: Stakeholders who utilise the Dashboard during MART

3.7.1

Multi Agency Response Team (MART)

The aim of the MART is to provide a strategic overview of event and incident handling on behalf of all
the organisations involved. The established relationships between the police, Traffic Scotland Control
Room, Operating Companies and other transport authorities remain in place dealing with the incidentspecific command and control.
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The MART deliver benefits to the service and guarantees an accurate status of the trunk road is
provided to Transport Scotland’s Resilience Room, ensuring Government Ministers are fully briefed
with up to date information.
Decision Making Process
Events which require the deployment of MART include:
• those which will have a high risk of severe disruption to road or rail journeys with potential
safety risks for the travelling public;
• those that will have a significant potential impact for large parts of the strategic transport
network; and
• those that require a multi-agency response.
The need for a multi-agency response is taken by Transport Scotland with consideration given to:
• the effectiveness of existing arrangements;
• whether there is a need to stand up resources in preparation for attendance at the Traffic
Scotland Control Centre;
• whether the response could be completed virtually or
• whether the situation requires immediate attendance at the Traffic Scotland Control Centre.

MART representatives are from:
•
•
•
•
•
•
•
•
•
•
•
•

Transport Scotland
Traffic Scotland
Police Scotland
Met Office
Scotland TranServ (South West Operating Company)
Amey (South East and Forth Bridge Operating Company)
BEAR Scotland (North West and North East Operating Company)
ScotRail Abellio
Network Rail
Confederation of Passenger Transport (CPT)
Society of Chief Officers of Transportation in Scotland (SCOTS)
Freight Transport Association

The roles of the key MART stakeholders are detailed in the sections below followed by the overall
operational benefits of the Dashboard to all.

3.7.2

Traffic Scotland

The Traffic Scotland service operates on a 24 hour basis, every day of the year collecting up to date
information and working with operational partners, such as the police and operating companies, to
reduce disruption caused by incidents.
This is particularly important during extreme weather conditions when the MART convenes to ensure
the response of the road network and to help disseminate up to date information to the public and
other stakeholders.
The focus of the Traffic Scotland service is to minimise the effects of congestion, breakdowns and
unforeseen events on the trunk road network.
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Traffic Scotland representatives within the MART share information with the other MART stakeholders
on network status including system related data, such as transient queue data and incident updates
from the Trunk Road Incident Support Service (TRISS).
3.7.3

Police Scotland

Police Scotland are responsible for policing across the length and breadth of Scotland, some 28,168
square miles. Police Scotland is the second largest force in the UK after the Metropolitan Police.
Police representatives have the ability to provide an accurate update on incidents which are being
managed by the Police, such as accidents. This information is shared with MART whom in return, can
plan an appropriate response to provide additional support to the officers on street. For example,
upon receipt of incident related information, MART can instruct road closures and advise of
emergency or TRISS vehicles en-route to attend the incident. This quick response aids early
intervention and reduces clear up time.
The MART Police Officer can also assess the requirements of Police to attend incidents such as
breakdowns when they are actively being managed by TRISS utilising the information available at the
TSNCC
3.7.4

Met Office

The Met Office provides a range of information under the Public Weather Service (PWS), which is
funded by the UK Government. This includes generating everything from day-to-day site-specific
forecasts to long range forecasts. They are also responsible for the National Severe Weather
Warning Service (NSWW), which aims to give advance warning of extreme weather to the public,
businesses, emergency services and Government.
Through the NSWW Service, the public and emergency responders are warned of severe or
hazardous weather which has the potential to cause danger to life or widespread disruption.
The Met Office representative provides a range of relevant information to the MART such as
supplementing the forecast information with accurate forecasted wind speeds, and when they are
expected to affect the operation of bridges and roads around the network. This information is shared
with the MART to permit resource planning expectations.
3.7.5

Trunk Road Operating Companies

Transport Scotland has contracts in place with Operating Companies to ensure Scottish trunk roads
are safe, efficient and well managed. Maintaining the condition of the trunk road and motorway
network is vital to the economy of Scotland.
The operating companies assist Transport Scotland to develop a better understanding of asset
capabilities within each of the operating companies, providing opportunities to use this information to
enhance the MART’s understanding of what’s happening locally across the network.
The Scottish Trunk Road map below (Figure 8) indicates at a glance, the areas each operating
company is responsible for.
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Figure 8: Scottish Trunk Road map highlighting operating company areas
The operating company MART representative supports all activities and provides the accurate
information from on-street conditions, resources and clear up times on all issues affecting the network.
This information is shared within the MART and permits future planning for VMS signing strategies
and journey time reliability.
3.7.6

Overall benefits to MART stakeholders

Some of the benefits that the stakeholders derive from having a presence in the MART include:
•
•
•
•
•

an integrated approach, allowing more granular local information to be provided for road users
in specific area(s);
improved and informed messages for the public;
access to more comprehensive information about the wider impacts on travel, all modes of
transport, not only the national road network;
additional operational advice from stakeholders, e.g. Police Scotland;
a forum to disseminate the information and access to Traffic Scotland’s multiple media
communication channels expanding the reach to their audiences:
o web pages – mobile and desktop (approx.320 million annually);
o Traffic Scotland App (over 600,000);
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o
o
3.8

Twitter (134,000 followers), and;
redistribution by third party providers – television, radio, websites and the press.

Benefits to industry and society

Scotland’s trunk road represents 6% of the road network in Scotland, whilst carrying 37% of traffic and
62% of HGVs.
Returning the road network to normal operation quickly has an enormous economic, social and
welfare benefit to road users - providing journey time reliability, reducing delays and removing lengthy
diversions. The Dashboard provides stakeholders with a consistent, accurate and real-time status.
All users of the trunk road benefit from timely, accurate and reliable decisions which are
communicated to the stakeholders via real-time updates. The Dashboard facilitates a coordinated
informed response to events and incidents, realising these benefits and reducing disruption and
potential impact to the trunk road network as shown in Figure 9 below.

Figure 9: Examples of incidents affecting the trunk road network
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4

Planned developments

Building on the successful implementation and operation of this solution, Transport Scotland and IBI
are working together to develop ongoing enhanced functionality of the system. Transport Scotland
and IBI seek feedback from all users of IBI solutions which helps to inform the roadmap and vision of
the Dashboard. This collaborative approach underpins all development of the Transport Scotland
Digital Management Dashboard.
These planned enhancements will continue to deliver further operational benefits for stakeholders
whilst supporting Transport Scotland to efficiently progress analytical goals and strategies.
Planned enhancements include:
•
•
•

•

Incident Activity/Action Log - real time incident log recording actions and status for
all stakeholders
Incident Replay – post event analysis to support debriefing and learning
processes
New Data Modules
o weather alerts
o journey time delays
o bridge wind / gust speeds
o event information
o roadworks
o website statistics
Additional Datasets (including third party equipment/assets)

There is also the potential for the Dashboard to be made available via the Traffic Scotland and
Transport Scotland websites to provide customers with a single page summary of the trunk road
network status.

5

Future opportunities

Further investigation into the data available from additional disparate systems used by other
stakeholders will provide further opportunities for the Transport Scotland Digital Management
Dashboard.
Extending the variety of data which the Dashboard is monitoring and displaying will increase cross
sector collaboration and coordination with existing stakeholders, as well as the ability to introduce new
audience participation.
As the service is developing around Personalisation, the Dashboard could provide the platform via the
Traffic Scotland website to permit the end user to filter the data to meet their individual needs. For
example a user could only display information relevant to a particular route or area of interest.
Other potential opportunities for the Transport Scotland Digital Management Dashboard include:
• manage deployment of Trunk Road Incident Support Service (TRISS) vehicles to prioritise
attendance to incidents on the trunk road network.
• further development of social media monitoring tools to highlight appropriate trending which
could provide additional real-time information from the public.
• permitting monitoring of other social media platforms e.g. other Twitter feeds, Facebook etc
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6

Conclusions

The key success of the dashboard is the multi-functional collaborative methodology used to develop
the solution, which has a wider application across other parts of Transport Scotland’s business
portfolio.
Building on the success of the use of the Dashboard, Transport Scotland, working with IBI, has
committed to further investment into the development and enhancement of the portfolio of datasets.
The Transport Scotland Digital Management Dashboard has proven to be a cost effective use of
technology in an innovative and informative manner. It has facilitated enhanced communications and
collaboration to support improved event management and resilience operations, whilst keeping the
Scottish trunk road network moving.
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