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Abstract

This report, prepared for the London Borough of Hounslow, outlines the rationale for the design
decisions implemented in creating Hounslow’s Emergency Management Information System (EMIS).
Through areview of existing systems, interviewing key stakeholders, and an iterative design process, an
EMIS was created to meet Hounslow’s current and future needs. Additionally, a user guide and
maintenance document are included in this report, which outlines recommendations and general EMIS
design guidelinesto allow Hounslow to improve this system in the future.



Executive Summary

This project sought to redesign the emergency management information system (EMIS) for the
London Borough of Hounslow’s Contingency Planning Unit. Having completed the project, a novel
EMIS has been developed. This system is a significant improvement over the original system in terms of
functionality, structure and overall aesthetic appeal. Additionally, maintenance documentation, which
shows system users how to edit all aspects of the system was created and provided to the CPU staff. A
system user-manual, which outlines the basics of using the system, was provided as well. Finally, this
report, which highlights a number of important considerations regarding EMIS design, was provided to
guide future EMIS design, since literature on the subject is noticeably lacking in this area.

Mandated by the Civil Contingencies Act of 2004 (CCA), each borough is responsible for
preparing a framework for emergency response in their borough (Secretariat, 2008). One attribute of this
framework involves planning for emergencies and developing plans and protocols to outline the most
effective response to an emergency situation. EMIS have devel oped out of a necessity to have rapid
access to these plans. Ranging in complexity from a single document containing alist of link to highly
complex, server-based systems capable of supporting instant messaging, mapping applications and
enhanced security measures, these computer based systems provide rapid and efficient access to stored
plans and procedures.

The London Borough of Hounslow has previously utilized an EMIS to aid in their emergency
response. This system, composed of a series of links embedded within a Microsoft Word document, was
described by the head of the Contingency Planning Unit (CPU) as “unappealing in looks, design and
functionality” (Palmer, 2014). Additionally, it was indicated that this system was error-laden and
confusing, to the point where using the system was slower than doing a given task by hand. For this
reason, the team at the CPU stopped using the system entirely (Davill & Axelsen, 2014). This project
focused on building an EMIS to suit their needs, which included a simple and intuitive design, avisualy

R appealing user interface and a platform that
PLAN R was simple to maintain and update.

Needs In order to develop anew EMIS for
HeacHIEnt Hounslow in the span of seven-week
project, a methodol ogy based on rapid
application development (RAD) was

* User Interface Design
* Functionality Desires

* Case Studies

A"

BUILD EMIS developed due to its focus on rapid system
Design design and creation (Beynon-Davies, Carne,
v Mackay, & Tudhope, 1999; Hui, 2011).

Using the four-stage RAD framework of
Planning, Building, Testing and

TEST Revision ; Crearsen ot Hautse Implementation, the project methodol ogy
+ was developed. An overview of the
methodol ogy can be seen in Figure 1.
IMPLEMENT New

* Functional Product
* Supporting Documents
» Training Manuals

Figure 1- Methodology Overview



Overall, the methodology consisted of an information gathering Planning phase, in which
information regarding EMIS functionality and design were gathered by means of

e A Needs Assessment with the CPU Staff
e AnAnalysisof the Old EMIS
e AnAnalysis of other EMIS used elsewhere

The information gathered during this phase was incorporated into the system design and building, which
occurred during the Building phase. Following the Building phase, the Testing phase was begun, at
which point the system was evaluated for the effectiveness of its user interface. The final phase of the
methodology is Implementation, in which the new system in integrated into the Hounslow Emergency
Control Centre.

The final EMIS was a fully functional system that addressed the needs of Hounslow’s
Contingency Planning Unit. This system included a number of functional components which were
identified in the needs assessment, including:

e Centralized Task Log
e Contactslist
e GISIntegration

All of these features were able to be incorporated into the system design in a user-friendly interface. An
example of thisinterface, complete with labelled components, can be seen in Figure 2.

3 4 5

,& London Borough ftHome R ContactsList [ElTaskLog @Maps %wActionCards  Controlier ~

of Hounslow

Job Description = =
First Actions
First Actions
0Ongoing Actions = Go immediately to the Emergency Control Centre - take not less than 2 Function Co-ordinators and 1 member of Support Staff with you

= Start an Emergency Event Log — record all key information received and all decisions taken

strategy Meating = Appoint Function Co-ordinators to specific roles. depending on the scale of the emergency
= Instruct the Information and Advice Co-ordinator to begin contacting ECC Support Staff from the list in Annex 1 of the Major Emergency Plan

LLACC Notifications = Decide which service departments/units will need to be involved in the Council's response to the emergency. Instruct Function Co-ordinator's to begin the call-out
= Contact the Local Authority Liaison Officer on scene and collect up to date information/Situation report

= Inform the Chief Executive (or nominated Deputy) that you have opened the Emergency Control Centre, and give a briefing of the events so far

6 = Notify Corporate Communications of the activation of the Control Centre and request that all staff be notified by emai
= Instruct the Deputy Controller to notify surrounding Boroughs. Also notify the London Local Authorities Co-ordination Centre Duty Officer
7
List 1.Corporate Branding 5.GIS and Maps Integration
2.Quick Links Bar 6.Side Navigation Menu
Of 3.Home Button 7.Concise Plans
Features 4 Task Log

Figure 2- Annotated System Screenshot
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Each of these attributes was identified as a critical Ul feature to include in the system. In terms of
usability features, this system was designed to be user-friendly and a number of techniques were
employed to ensure this smplicity:

Discrete coordinator pages to minimize information overload
Colour — coded pages to easily differentiate between coordinators
Icons to quickly identify quick-links

Minimalistic design

Overall, it was concluded that the user interface was effective in conveying information to
responders. In fact, evidence collected in the usability study indicates that:

e System usersfelt positive about the system design, giving it an average score of at least 4 out of
five pointsin ease of use, visual appeal and intuitive design.

e System users were comfortable enough (after completing the 10 minute test) with the system
design that all users agreed or strongly agreed that they would be able to use the system in an
emergency situation.

This data supports the validity of the EMIS design principles which were developed during this
project, which suggest that an EMIS should:

e Atitscore, be adata storage system.

e Integrate additional features that enhance command, communication and control.
e Beintuitive and simple to use because users may not be familiar to the system.

e Contain an effective user-interface design using a set of Ul heuristics as a guide.
e Besimpleand easy to maintain.

e Betailored to the needs of system users.

This project resulted in afully functional, intuitive and visually appealing EMIS for the London
Borough of Hounslow with a maintenance and user guide. Additionally, thiswork established a
framework, complete with methodology and recommendations for future EMIS design.



Chapter 1: Introduction

On September 2, 1666, London was engulfed in a great conflagration that eventually destroyed
436 acres of central London and over 13,200 homes (Dolan, Frances 2001). London quickly became a
scene of chaos as people tried to escape the walls of the city. Amidst the chaos, a spree of ethnic
violence erupted, killing more people than the fire. While the exact cause of the fireis still unknown, its
remnants still exist today. This event illustrates the impact that emergencies have on cities. The lack of
an efficient, coordinated response led to massive destruction of property and civil unrest. In the centuries
that followed, a number of improvements in emergency response have emerged. However, due to the
complexity of emergencies, emergency management remains a dynamic task. History has shown that
effective emergency management requires preparation, an informed, flexible response and a
comprehensive recovery effort.

Disasters are common throughout the world; every city faces a unique set of challengesin
emergency planning. London is confronted with a number of possible disasters due to its size, economy
and location. The city faces threats from natural, biological, social, and technological disasters. In
response this large number of potential disasters, the United Kingdom implemented the Civil
Contingencies Act of 2004 to outline aminimum level of emergency planning required of all boroughs
and cities, placing the responsibility of preparing for and managing disasters on the local governments.
In order to help plan, respond, and recover from possible emergencies, many London boroughs have
developed Incident Management Systems (IMS) (Secretariat, 2008). These systems provide the
framework for managing emergencies, providing the command, coordination, and communication
structures needed during a crisis. Due to the complex nature of incidents and the sheer number of
stakeholders involved in the response, each with their own needs and objectives, achieving a high level
of organization is challenging. Y et, coordinated response is essential for effective emergency
management. Thisiswhere the IMSisvauable, asit facilitates multi-agency command, coordination
and communication. (Federal Emergency Management Agency, 2008).

Since the advent of the computer, information systems have been making their way into the
emergency response effort. Research into emergency management information systems (EMIS), a
computer-based framework used to effectively implement control, coordination, and communication
during emergencies, has been conducted around the globe (Chumer, Turoff, Walle, & Y ao, 2004). Many
of these studies, most of which focus on aspects of software engineering and user interface design,
establish general design principles that should be incorporated into EMIS design. However, since
emergency management varies depending on the local situation, no universal guidelines on EMIS design
exist. The London Borough of Hounslow sought to improve their emergency response effort by
redesigning their current EMIS, which they deemed inadequate for reasons ranging from its lack of
visual appeal to functionality. They required a system that incorporates current design principles and
technology to improve their emergency response.

Although there are a number of design principles guiding EMIS design, there was a need to
create a unique system tailored to Hounslow. Time had rendered Hounslow’s current system unintuitive
to use and a hindrance to emergency response. The head of Hounslow’s Contingency Planning and
Resilience, Mr. Twm Palmer, has described their current system as “unappealing in looks, design and
functionality” (2014). To create anew EMIS for Hounslow, a careful study of their needs was merged



with the results of athorough analysis of their current system and other systems around London. These
were invaluablein creating anew EMIS to aid Hounslow in effective emergency management.

The goal of this project was to develop an intuitive, user-friendly EMIS to augment the tactical
emergency response in Hounslow. The team performed a comprehensive literature review of good EMIS
design practices. Additionally, we conducted a heeds assessment to determine the design requirements
of the new EMIS aswell as athorough analysis of Hounslow’s current system. The team supplemented
thisinformation with an analysis of other EMIS systems from Massachusetts and L ondon to determine
core design principles. Finally, system prototypes were developed and tested in order to optimize the
user experience and refine the user-interface design. All of thisinformation was combined to design and
construct anew EMIS in collaboration with the Hounslow Contingency Planning Unit, aswell as
creating support documentation for the new system.



Chapter 2: Background

Emergencies are chaotic and relatively unpredictable. During large scale incidents, the
coordinated response of dozens of emergency personnel in multiple agencies must be achieved. This
chapter begins with an overview of the stages of an emergency in order to give the reader a better
understanding of the nature of an emergency. Next, an overview of incident management systems (IMS)
is presented. These systems provide a communication and command framework in order to optimize
emergency response. Following that, the reader will be briefed on emergency management information
systems (EMIS). These are the systems used within the IMS in order to achieve a higher level of control,
organization and information influx during the emergency. Finally, the reader will be familiarized with
the current state of Hounslow’s EMIS.

Stages of an Emergency

Emergency planning and response in the United Kingdom is framed by the Civil Contingency
Act of 2004, which sought to provide a national framework that would foster efficient, coordinated, and
resilient preparation and response to emergencies. Created in the aftermath of the fuel crisis and severe
flooding in 2000 and the outbreak of Foot and Mouth Disease in 2001, this act served to establish an
effective emergency response system for the UK (Secretariat, 2008). The Act does not create a specified
emergency protocol; it serves as aframework that is meant to maintain uniformity and quality among
local emergency response plans. It places the responsibility for planning, preparing, and responding to
emergencies at the local level, while placing the responsibility for emergency planning, preparation, and
response on the Category | and Category Il responders, who will be discussed later in this chapter.

Definition of Emergency
When talking about emergency responsg, it is essential to define what constitutes an emergency.
The Civil Contingency Act defines an emergency as.

e Anevent or situation which threatens serious damage to human welfarein aplace in the
UK;

e Anevent or situation which threatens serious damage to the environment of aplacein
the UK; or

e War, or terrorism, which threatens serious damage to the security of the UK (UK
Cabinet Office, 2005).

Thus, the definition of an emergency situation is broad. Such a definition requires local emergency
responders to consider awide scope of possible incidentsin their emergency response plans, which is
growing exceedingly more difficult to perform.

Typically, an emergency situation has 3 distinct phases. (1) the Preparatory Phase (2) the
Operation and Response Phase, and (3) the Recovery and Re-entry Phase. Figure 3 shows an overview
of these phases.



Plan

r Planning ::> Response ::> Recovery

Revise

Figure 3 - Stages of an Emergency

While the actual procedure of an emergency is not this linear, this simple schematic helps to
break down the complexity of an emergency into a series of more manageable steps. Typically, the
recovery phase begins while the response phase is still occurring, and the planning phase carries over
into the response phase in order to better plan the recovery operations (Reed, Rogers, & Sorensen, 2008;
UK Cabinet Office, 2005). Additionally, actions in each phase play a profound role in the actions that
occur in adifferent phase. For example, actions taken in preparation for an emergency often leadsto a
much more effective response phase than if the response was undertaken without a plan in place.

Emergency Preparedness

The preparatory phase of an emergency encompasses the identification and analysis of risks, and
devel oping emergency response plans accordingly. At the start of this phase, organizations anayse the
risks which they may encounter and categorize the risks based on their potential severity, whichis
characterized by the likelihood of the risk occurring, as well asits potential impact (Hillingdon, 2013;
Hounslow Contingency Planning Centre, 2014). All of the identified risks are compiled into a
community risk register, which is a published and publicly available document that provides a brief
overview and outlines the potential severity of risksfacing the community (Palmer & Axelsen, 2013).

During this phase, a cycle of planning and revision occurs. Concise, step-wise plans are
generated in order to mitigate the impact and severity of any of the risks within the risk register. The
plans are then routinely tested during responder exercises, where emergency personnel respond to a
mock-emergency using these plans. Following this process, responders undergo a debriefing, where they
give their opinions as to how effectiveness of the plan. The plan is then revised to include responder’s
comments (UK Cabinet Office, 2005). This process of risk identification followed by plan formation and
evaluation ensures that responders are familiar with the plan, and that it can be effectively carried out
during an emergency.

Emergency Response

Once an incident has occurred, if responders feel that the incident is beyond their immediate
control, they may declare the incident a “major emergency.” If this occurs, the local Borough will
dispatch a Local Authority Liaison Officer (LALO) to the scene of the emergency and they will activate
their Emergency Control Centre (ECC). At thistime, an emergency command structure will be
established, formalizing communications and management procedures for the remainder of the
emergency (Hillingdon, 2013).



Emergency Command Structure

The UK’s emergency command structure used in the emergency response phase is composed of
three layers. operational (bronze), tactical (silver), and strategic (gold). The operational level consists of
the people directly responding to the emergency; specifically those on-site, such as EM TS, firefighters
and police. The tactical level coordinates the actions of the operational level to ensure an efficient
emergency response. Members of the tactical response include responders in the Emergency Command
Centre. Strategic command considers the emergency in its wider context. They are responsible for
creating and prioritizing objectives, and organizing the tactical level accordingly (Secretariat, 2008).
Figure 4 shows this command structure.

 Gold (Strategic) - Thinkers

- Command overall charge of each service

- Responsible for formulating strategy

- Delegates tactical decisions to silver groups

« Silver (Tactical) - Planners

- Formulating tactics to achieve strategy set by gold

 Bronze (Operational) - Doers
- Implement tactics as requested by silver
- Can have multiple bronze

Figure 4 - Emergency Command Structure (Palmer, 2014)

In essence, the strategic responders set the goals, while the tactical responders figure out how the
goal will be achieved, while the operational responders actually affect the changes to meet the goals.

In most cases, the emergency response command works from the “ground up.” First, the
operational members arrive on scene and make an initial assessment of the emergency. If needed,
tactical and strategic command isinitiated. Although thisisthe most common command chainin
emergencies, the “top down” approach, where strategic command initiates and implements tactical and
operational command, does occur; thisis often the case in more predictable events (Emergency
Response and Recovery, 2010).

An attribute about a command structure such as thisis flexibility. When handling a small scale
incident, such as a car crash, the medic on site functions as the strategic, tactical and operational
responder. They establish goals, plan how to achieve the goals, and go about them. For alarger incident,
such as borough-wide flooding where more variables are at play, a delegation of responsibility is
warranted, and different people assume the roles of operational, tactical and strategic responders
(Federal Emergency Management Agency, 2008).



For thistype of command structure, it is essential that the appropriate level of command is
initiated for each emergency. Failure to do so can reduce the effectiveness of the emergency response.
Effective response a so requires familiarity between members of tactical and strategic command.
Communication and familiarity between the levels of command can help ensure the most effective
emergency responseis carried out (Pitt, 2008).

The Civil Contingencies Act designates responders (at all levels) as either Category 1 or
Category 2 responders. While the distinction between these two types of respondersis subtle, it isalso
important to make.

Category | Responders

Category | responders are at the heart of emergency planning. They often include the local
contingency planning unit, police service, fire service, and health service. The main requirements of
Category | responders are to put in place emergency plans, work with other emergency respondersto
enhance coordination and efficiency of emergency response, and effectively communicate and share
information between each other and to the public as necessary to effectively manage an emergency
(Secretariat, 2008).

As part of these requirements, Category | responders need to produce arisk register outlining all
the potentia risksin their jurisdiction. The risk register outlines the likelihood and impact of all
potential emergencies and is the first step in planning and preparing for emergencies (UK Cabinet
Office, 2005).

Category |l Responders

Category Il responders are those who may not be at the heart of emergency planning, but are
critical to emergency response. Category |1 responders often include utility companies, transportation
authorities, and hospitals. Under the Civil Contingencies Act, Category |l responders are required to
coordinate with and share necessary information with other Category | and Il responders to facilitate
emergency response (Secretariat, 2008).

Combined Response

The Civil Contingency Act requiresthat Category | and Il responders come together as Local
Resilience Forums (L RF), the organizations who carry out local emergency and strategic planning (Pitt,
2008). Depending on the scope of the emergency, the response can be undertaken by a single agency or
coordinated between multiple agencies. Typically, a Category | responder will arrive and determine
whether or not an emergency has occurred, and if so, determine what response is needed and whether or
not Category |1 responders should become involved.

When responding to emergencies, there is no fixed protocol; emergency response is aflexible
process that uses and adapts established emergency protocolsin order to achieve goals set by the
organization framework. Communication is critical to an effective emergency response, especialy in
multi-agency response. In addition to communicating between agencies and command levels, it may be
necessary to consult technical experts. A Science and Technical Advice Cell (STAC) should bein place
to provide timely advice on scientific and technical issues (UK Cabinet Office, 2005). It is also essential
for emergency responders to communicate and inform the public about emergencies; alerting, advising



and informing citizens before, during, and after an emergency is the responsibility of the tactical
command.

Factors Affecting the Emergency Response

The response to an incident isinfluenced by a number of factors, including the scale, kind and
predictability of the event (Walle, 2009). The scale of an incident is the extent to which the incident
affects the community and the response system. This factor is usually classified into the categories of
“Emergency,” “Disaster,” and “Catastrophe,” with each classification being more severe than the
preceding classification. In general, the larger the scale of an incident, the larger the response and the
larger the proportion of semi-trained/untrained responders (Walle, 2009).

The type of incident influences the response as well. If the community asawholeisequally
impacted by the incident, then emergency responders typically respond to the incident. If, however, the
incident is a sector-specific incident, meaning that it only affects asmall portion of the community, or
that a certain group is unequally effected (e.g. viral outbreak, chemical spill in afacility), then sector
professionals typically respond to the incident, though they may still call on normal emergency
responders for support (Walle, 2009). Predictability and influencability both affect the type of response
that an emergency requires. The more predictable an emergency, the better the responders can prepare
and coordinate resources. As aresult, response volumes typically decrease as the predictability
increases. Additionally, asthe influencability of an incident decreases, the response volume typically
increases, since the ensuing chaos requires more emergency personnel (Walle, 2009).

Emergency Recovery

Emergency recovery is defined as the “process of rebuilding, restoring and rehabilitating the
community following an emergency” (Emergency Response & Recovery, 2010). However, recovery is
not simply replacing the things that have been destroyed; it involves humanitarian, economic,
infrastructure, and environmental aspects that must be rebuilt and repaired. In order to achieve an
effective and holistic recovery, the process typically begins with the emergency response and continues
as long as necessary; it can continue for hours, days or even months after the end of the response phase.
It isimportant that the recovery plan is established as soon as possible so the response can be carried out
in away that facilitates recovery later (Emergency Response & Recovery, 2010).

The responsibility for recovery falls predominantly on the local authority who is assisted by
other Category | and Il responders. A Recovery Coordinating Group (RCG) is established as soon as
possible in order to coordinate the recovery effort. The RCG should interact with the local community
and other stakeholders in order to assess the needs and to establish recovery procedures. The recovery
process should be dynamic and respond to the changing needs of the communities affected by an
emergency. Targets must be set so progress can be measured. When the recovery has been completed, it
isessential that those involved debrief and that the lessons learned can be applied to future planning and
recovery efforts (UK Cabinet Office, 2010).



Incident Management Systems

Coordinating the operations of amyriad of respondersis atedious and difficult process. Without
any structure, it is easy to see how one could quickly become overwhelmed trying to manage an
emergency response. Incident management systems (IMS) are scalable tools used by emergency
personnel all over the world that provide a fundamental approach to emergency response. IMS are used
by first responders, typically at the tactical and operations level, and serve to delegate decision-making
responsibility, as well as to provide a clear and concise framework to aid responders carrying out
emergency response.

There are many different platforms for an incident management system. Some smaller-scale
systems can be paper-based, while most systems are digital-based to facilitate their wide-spread
dissemination. The first practical IMS, known as Firescope, was created in the 1970’s to aid firefighters
combating wildfires in California. Firescope was created as a cooperative program among local, state,
and federal firefighting agencies in order to contain fires, protect citizens, and help effectively
coordinate the response of many fire agencies that arrived to fight the fires (Buck, Trainor, & Aguirre,
2006).

Emergencies and disasters of all sizes are accompanied by uncertainty and confusion. The details
of every incident cannot be known beforehand, which means quick decisions have to be made with
uncertainty. In order to account for the limitations of humans, IMS presents a framework to aid the
decision making process such as a procedure for emergency responders to use before, during, and after
an incident (Emergency Preparedness 2005). Figure 5 presents a generic protocol outline for an IMS
developed by the London Resilience Team, the major emergency response organization in London.

Tick [v] Generic plan’
Aim of the plan, including links with plans of other responders

Trigger for activation of the plan, including alert and standby procedures

Activation procedures 2

Identification and generic roles of emergency management team
Identification and generic roles of emergency support staff

Location of emergency control centre from which emergency

will be managed

Generic roles of all parts of the organisation in relation to responding
1o emergencies

Complementary generic arrangements of other responders
Stand-down procedures

Annex: contact details of key personnel

Annex: reference to Community Risk Register and other relevant information

Plan maintenance procedures
Plan validation (exercises) schedule
Training schedule *

Figure 5 - Generic Incident Management Plan as specified by the London Resilience Team (UK Cabinet Office, 2005)

In addition to providing an organization framework and communication structure, a good IMS
will create step-by-step decision processes to guide and remind responders of actions they should
perform in order to expedite response and recovery. Thus, an IMS serves as a means of ensuring that
little yet important steps in the emergency response don’t get overlooked, while also facilitating
command and communications.



Debate on Utility of IMS

Although many proponents claim that a series of orderly plans are a sufficient form of
preparation, there have been many critics of existing IMS and their method of operations. One key point
often debated is the random nature of an emergency. “Its critics suggest that the emphasis on formal
organizations and rationality fails to recognize a series of key factors in disaster response, particularly
the presence of unorganized volunteers and emergent groups as well as the transformations of the
structure and function of established organizations during the response phase of disasters” (Buck et al.,
2006). Critics of incident management cite examples of random events, such as the presence of
volunteer workers, which, if unplanned for, can greatly hinder the response operation. Another argument
presented by criticsis that most emergency response operates under agreat deal of uncertainty, for
which, they claim, it is not possible to plan.

Proponents of IMS explain that planning for random situations can be attempted, though they
concede that it will never be fully completed. This, they claim, is the purpose of a “general plan,” which
isincorporated into most incident management systems. These generic plans serve as a framework for
establishing command, coordination, and communication for any emergency (UK Cabinet Office, 2005).
Proponents also argue that a good incident management system will succeed if there has been proper
training and familiarity with the system within the multiple organizations that follow it. Responders
need to be able to think logically and act quickly, all while working with other organizations in order to
provide the best service they can to the community. If the various first responders are familiar with each
other, barriers such as miscommunication are reduced and the optimal emergency response can be
undertaken (Buck et al., 2006).

Critics tend to argue that the inter-agency response called for in an IMS is confusing.
Proponents, however, argue that if organizations are familiar with each other prior to the onset of an
emergency, the benefit is far greater than what a single organization could achieve. One such way to
achieve familiarity between different organizations is the use of inter-organization training (Buck et al.,
2006). Once the IMS plan has been established, responders should train with agencies that they will
work with in a real life situation. The training experience will provide a means of trust and confidence
between the responders that will make dealing with emergencies less chaotic, while also providing
valuable information that can be used for plan revision (UK Cabinet Office, 2005). These training
sessions should have an element of randomness built in, in order to simulate a real emergency. This will
allow responders to feel comfortable using IMS in new and changing situations, which they will face
during actual emergencies.

Proponents argue that an IMS helps clarify the issue of shared authority (Moynihan, 2009).
When all emergency organizations arrive at the scene, responders are faced with the question of who is
effectively in charge. In certain cases, not everyone agrees to the chain of command. “Case evidence
supports the view that shared authority is subject to ambiguity and disagreement. In the mgjority of
cases, the crucia questions of who was in charge and how authority was transferred were a source of
contention and negotiation between members” (Moynihan, 2009). During an emergency situation, an
argument over the command structure would be detrimental to the response effort. An incident
command system quickly and easily makesit clear to all members involved who they report to and



where they fall within the command structure, effectively negating all arguments regarding control. “In
the Oklahoma City and Pentagon cases, locally based incident commanders quickly established and
maintained a command presence to avoid a federal usurpation of local control” (Moynihan, 2009).
While the organizational structureisa“power grab” in the beginning of the incident, it remains
relatively constant throughout the incident, in order to minimize confusion and maximize the response
potential.

Case Study: National Incident Management System

In order to alleviate miscommunication between agencies on emergency preparednessin the
United States, the National Incident Management System (NIMS) was created after the events of 9/11.
NIMS provides a “clear, common understanding of operational leadership and responsibilities” which
allows for the smooth “integration of different assets to come together in a seamless response package
that can save lives, protect property and mitigate additional damage” (Bourne, 2005). NIMS was
established on the idea that a structured framework, at the national, state and local level, would deliver a
standardized system for all emergency personnel (Federal Emergency Management Agency, 2008). At
its conception, NIM S was viewed as a comprehensive model, a collaborative accumulation between all
previous government plans and agendas. This system formalizes the process for establishing a command
structure and delegates responsibilities into branches, such as the logistics branch or the operations
branch (these are only two examples). Each one of these branches has specific objectives that move the
response effort as awhole closer to restoring the community to normal (Federal Emergency
Management Agency, 2008). NIMS serves to illustrate some of the fundamental characteristics and
goalsof anIMS.

Difference between IMS and EMIS

As an outsider, there may not be much distinction between an incident management system
(IMS) and an emergency management information system (EMIS). Even for an emergency responder,
the difference between these two acronyms can be confusing, yet the distinction isimportant enough to
be addressed. An incident management system is a “pre-planned, agreed set of procedures and protocols
that are activated when an incident occurs” (Julies, 2004). Essentialy, an IMSis the actual framework
and backbone of coordinated emergency response.

An emergency management information system is a “computer database... that provides
graphical, real-time information to [emergency] responders” (Atteih, Algahtani, & Nazmy, 2010). An
EMISisacomputer system, used at the tactical and operational levels, which provides important and
relevant information to responders and is a part of the IMS as awhole. Thisimportant distinction will
help clarify terminology, as we will continue to use the acronym EMIS to define the software aspect of
an emergency response framework.

Considering the environment of emergency management, stressful situations force key personnel
to make decision based on their instincts or reactions. An EMIS can provide rapid access to the
information and protocols needed to ensure that responders can make the most informed decisions
possible. Acknowledging the information technology portion of an EMIS, incomplete information, as



well as the other opposite extreme of “information overload”, can highlight the need for a computer-
based database of materials relating to emergencies (Carver & Turoff, 2007). Instead of not being able
to find certain information, an EMIS should be quick and efficient at delivering a user data based on
certain circumstances and scenarios.

EMIS Design

Research has stretched beyond the narrow scope of emergency to incorporate important
characteristics of many human-computer systems used today. But, what distinguishes an EMIS from any
other management information system?

The goal of any EMISisto deliver information accurately and efficiently. To do this, itis
important to understand the key role playersin an EMIS; essentially, the human and their computer
counterpart. Figure 6 summarizes the areas where people and machines excel.
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Figure 6 - Human-Computer Interaction Role Players (Carver & Turoff, 2007)

This graphic highlights a number of the attributes where humans and machines excel. Humans
are capable of judging a situation aswell as inferring aspects of the situation based on its context.
Machines are not quite capable of performing high-level cognitive processes, however, they are capable
of handling repetitive and complex tasks very quickly. Thus, the design of an EMIS must be such that it
assigns humans and machines tasks in the areas where each excels.

Looking upon some requirements for an EMIS, there is a delicate balance between what the user
needs and technological innovation (Bram & Vestergren, 2012). From conception, computer systems
have been rapidly changing and evolving, venturing forward to capture new frontiers that were
previously undiscovered. In order to curtail this rapid expansion, an EMIS needs to continually assess
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the needs of the users’ it serves. Applying the concept of Extreme Programming to an EMIS,
incremental planning and small releases are the most important aspects when devel oping updates for
such a system (Munassar & Govardhan, 2010). In another sense, user needs and requirements
absolutely must drive the devel opments behind technological changein an EMIS (Carver & Turoff,
2007).

Research has been done on what are the key features of an effective EMIS. Chumer, Turoff,
Walle, and Y ao (2004) specify eight design principles for an effective EMIS. These principlesinclude:

System Directory

Information Source and Timeliness

Open Multi-directional Communication
Content as Address

Up to date Information and Data

Link Relevant Info and Data

Authority, Responsibility, and Accountability
Psychological and Social Needs

In addition they outline five criteriafor interface design:

M etaphor

Human Roles
Notifications
Context Visibility
Hypertext

User Interface

User interface (Ul) is the graphical display through which humans are able to communicate with
the EMIS. The design of the user interface is fundamental to shaping a person’s interactions with a
computer. A good Ul brings together elements that are easy to understand and enables users to rapidly
achieve their desired task (U.S. Department of Health and Human Services, 2014). User interfaceis
fundamental to the success of the system asawhole, asit is necessary for usersto be able to quickly and
reliably use the system without needing to worry about coding commands for the computer to perform.

When customizing and designing an EMIS, it’s important to understand the area and region
where it will be used. Ethnography is used in great lengths to ensure an EMIS is properly suited for the
area it’s serving. Applied to the concept of human-computer interaction, ethnography helps designers
and devel opers to base the system on their own experiences and take in the views of the usersin the
workspace through methods such as interviews, surveys, and observation (Sears & Jacko, 2007).

Another trait important to interface design, specifically that of an EMIS, isan intuitive
positioning of links. It isimportant that links are located where the user can quickly deduce their
location with no prior knowledge (Lewis & Rieman, 1993; Palmer, 2014). Additionally, itis
fundamental that the user interface contains minimal excess information and wordiness, such that the
user can quickly and easily obtain the information needed (Chumer et al., 2004).



EMIS Drawbacks

While an EMIS has tremendous potential to supply information in order for key personnel to
make decisionsin an emergency, an ineffective EMIS can be detrimental to an emergency operation,
being a source of frustration and confusion. For example, the Defense Research and Devel opment
division in Canada (D R&D C) conducted a study on the usability of certain EMIS. Their mission wasto
analyse the current state of EMIS including the software options available on the market today. In their
background research, D R&D C identified multiple issues regarding the usability of current EMIS.
These issues ranged from complaints such as “no indication of required fields in a form until after the
‘submit’ button has been selected and errors are generated” to “inconsistencies within the product”,
“actual errors or bugs” and “unnecessarily long navigation paths” (Randall, Defence, & Development
Atlantic, 2011). Although these issues are not present in all products, they form a brief list of some of
the common issues hindering EMIS usability. Some common sources of trouble can be seen in the word

cloud presented in Figure 7.
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Confusing

Figure 7 - D R&D EMISUser Comments (Randall et al., 2011)

The study on EMIS conducted by D R&D C also included an experiment with four commercial
EMIS, al of which are currently in use in Canadian government offices. Using the feedback from the
participants of the study and the “analysis of troublesome features identified through trials,” this
experiment aimed to gain insight into the style requirements of an EMIS (Randall et a., 2011). The
experiment chose four tasks to be completed by the participants using the different emergency
management information systems. They then debriefed the participants to understand their thoughts of
the system. In an effort to visualize the issues with current EMIS, D R&D C created word clouds based
on the participants’ concerns with individual systems (Randall et a., 2011). Figure 8 depictsthe main
themes found in the user’s review of the systems.
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Figure 8 - Thematically grouped comments from EMISreview (Randall et al., 2011)

Emergency Management in Hounslow

As mandated under the Civil Contingencies Act of 2004, the London Borough of Hounslow has
anumber of robust emergency plansin place for when disaster strikes (Vallenilla, Pulkowski, Musteata,
& Weininger, 2013). These plans allow for a predetermined response to awide variety of emergencies,
ranging from alocal to national scope. In order to manage all of these plans and protocols, Hounslow
has devel oped an incident management system. This system provides a framework for data organization
and visualization that allows for a higher level of efficiency than could be obtained if all of the
documents stored in a paper binder. Hounslow’s IM S, used by the tactical respondersin the Emergency
Control Centre, grants access to emergency plans, business contingency plans, contact lists and action
cards, al of which help the tactical responders to coordinate and manage the operational assets and
responders at the scene (Palmer, 2014).

Risks Present in Hounslow

The Civil Contingencies Act requires an analysis of all possible emergencies a borough may
face, including their scale and severity. In order to fulfil this requirement, the Borough of Hounslow
annually conducts a risk assessment, in which they rank the probability and severity of potential
incidents and identify responders available for deployment (both Category | and Il responders; see
Appendix A).

Hounslow contains a number of major thoroughfares and transportation hubs, including
Heathrow International Airport, the M4, the A4 Great West Road, and a plethora of underground and
national rail stations (Palmer & Axelsen, 2013). All of these mgjor transportation hubs are vital to
consider when designing an emergency management incident system, as they could not only be the site
of an incident, but could also be a valuable means of getting resources to and evacuating people from an
emergency.



The Hounslow Risk Register also accounts for a Control of Major Accident Hazard
number of COMAH (Control of Magjor Accident Hazards) (COMAH) Sites
sitesin Hounslow. While these sites are required to have o
their own protocols in place for responding to emergencies | 5330 et London ol termind
(UK Cabinet Office, 2005), Hounslow has decided to Heathrow Hydrant Operating Co.
incorporate COMAH-related risks into their risk assessment gj\‘/?g;%{(&h”ik Landing Gear
in order to be more prepared for alarge scale disaster.
Some of the COMAH sitesidentified by thisstudy canbe  go. 1 - covaH Stesin Hounslow
seenin Box 1. It isimportant for any IM S to be expandable
to the point where it can be used to manage COMAH situations.

Each risk presented in the risk assessment is eval uated Risk Categories
based on its likelihood of occurring and its potential impact if it Industrial Accidents
were to occur. Therisk isthen given a “Risk Rating.” Looking ﬁ?ﬁ;ﬁg{‘f
through the chart of all the risk ratings, the two most concerning International Events

potential risks include flooding and disease outbreak amongst the | Industrial/Technical Failure
population. While it isimportant for the IMS to have potential to gﬁﬁ’ﬁ; Accidents
respond to all of the risks identified, it is particularly important Animal Health

for the IMS to have potentia to respond efficiently to these two

major risks. Box 2 shows the major categories of risksidentified

. . Box 2 - Risk Categories for Assessment
in the risk assessment.

Hounslow’s Emergency Response Structure

The structure of Hounslow's emergency response is based on six different team members, all of
whom have unique roles when responding to an emergency. The team members are: Controller, Loggist,
Logistics Co-ordinator, Operations Co-ordinator, Welfare Co-ordinator, and Information Co-ordinator.
Additionally, a number of support staff are utilized in larger scale emergencies. For the most part, these
roles are not filled by CPU staff. Instead, the CPU maintains a number of staff from around the building
who are “ECC Trained,” that is, they have been given a training session about how to use the EMIS
during crises and what each coordinator is responsible for. The people come from all disciplines when
needed: from social work to IT, from secretaries to education management. The following information
come from information presented in the Borough Emergency Control Centre Handbook (Contingency
Planning Unit, 2013).

Controller

The Controller is the most important person in the BECC. At the start of an emergency the
Controller will start an Emergency Event Log, which is essential for good communication, decision-
making, and legal purposes. The Controller will then appoint function co-ordinators to specific roles, the
number of roles assigned depending on the scale of the emergency. From there, the Controller will begin
communications with the LALO (Local Authority Liaison Officer) on the scene of the emergency, give
the Chief Executive a briefing of the current emergency, notify Corporate Communications of the
activation of the Control Centre and request that all potential BECC trained staff be notified by email
regarding the status of the emergency and that they may be called upon if the emergency is up-scaled.
Finally, the controller will instruct the Deputy Controller to notify the surrounding Boroughs who may



be affected, as well asthe London Local Authority Coordination Centre (LLACC), which helps
coordinate multi-borough responses if the need arises.

After the initial actions are completed, the Controller hasalist of on-going actions to complete to
ensure that the emergency is being properly handled. These include, monitoring the staff in the BECC
and ensuring they aren’t overstressed or overtired, regularly reviewing the logs and actions of each
emergency management team member, and keeping in contact with the LALO. Overall the Controller
manages the aspects of the emergency response from within the BECC, which is completed by assessing
need, assigning tasks, and constantly staying updated on the happenings at the scene of the emergency.

Loggist

The Loggist is the person who keeps track of the events that have been completed in the
emergency response process, as well as the events that till need to be completed. They record all
actions the group takes in a proprietary word document template. Initially, the Loggist will review the
current log/situation report that has been created by the Controller. If the Loggist is replacing someone
who has already been working on the current emergency, they will be made aware of any outstanding
actions that need to be completed. The Loggist then begins to record messages for the Controller,
display any relevant maps or information, complete the event log for the Controller, print/save all
documents that have been created during the emergency, and all logged information is retained and
handed over to the controller after the stand down order is given.

Logistics Coordinator

As the name points out, the Logistics Coordinator handles all the logistics aspects of the
emergency response. At their respective computer in the BECC, the L ogistics Coordinator controls
anything having to do with transportation, ICT support, mapping and GIS, printing any necessary
documents, emergency signage that’s needed on scene, mutual aid (identifying resources and contacting
relevant local authority), and planning ahead for the upcoming hours of the emergency response (pre
identifying any potential needs and requirements).

Information Coor dinator

During an emergency, the Information Coordinator controls any information that will be helpful
to make the emergency response go as smoothly and efficiently as possible. Their respective roles
include, offering support to the BECC administration, acting as aliaison to the media (if necessary),
liaise with Access Hounslow and corporate Communication to establish public information lines, place
information on the public and staff information lines, handle the finances of the emergency response
(Emergency Petty Cash, consulting the Emergency Cost Code), contacting legal servicesif needs be,
and monitoring the impacts on business delivery and notify the controller if the Business Recovery team
needs to be activated.

Operations Coordinator

The Operations Coordinator deals with any civil operations that need to be completed during an
emergency response. The Operations Coordinator's respective tasks include, offering structural advice
by contacting Building Control, contacting Hounslow Highways to aert them of the need of clearance of
debris, either contacting Hounslow Highways or a specia contractor to aert them of the need for
cleansing and waste disposal, contacting Pollution Control if the environment will be effected by the



emergency, and contacting the Public Health team if steps need to be taken to protect the health of the
community.

Welfare Coordinator

The Welfare Coordinator handles the well-being of everyone involved with the emergency, from
the staff in the BECC to the community itself. Their respective rolesinclude, organizing emergency rest
centres, providing emergency feeding to the on-scene and BECC staff as well as the citizens affected by
the emergency, providing a means for counselling to people in need, organizing short and long term
residential care, offering translation servicesif necessary, identifying vulnerable persons through the
Vulnerable Residents pages in the Emergency Guidance Booklet, contacting schools located in the
community, and acting as a human resources manager by ensuring the welfare of all responding staff is
met.

Support Saff

In addition to these six coordinators, during afull-scale crisis, the BECC fills up will numerous
other support staff to help aid in the emergency response. These staff includes people to man the phones
and take messages for the coordinators, as well as “runners,” who run to and from the BECC carrying
messages for the BECC staff. Additional staff includes people to maintain and update the whiteboards,
aswell as peopleto print, make copies and archive the papers as needed.

Current EMIS in Hounslow

Currently, responders at the Emergency Control Centre utilize an EMISthat is several years old.
This system, based in aWord document displayed in a browser window, consists of a number of
textboxes containing links to documents and protocols (Palmer, 2014). While these textboxes are
thematically arranged, the display is difficult to read and the flowchart is confusing, due to plethora of
lines shown.
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Figure 9 - Screenshot from Hounslow's Current Emergency Management Information
System (Palmer, 2014)

The flowchart displays thematically related linksin a User Complaints
hierarchical fashion, such that al links pertaining to Logistics are e Systemisdated
groups under the “Logistics” tab, etc. While this EMISis e Updating the system typically
arranged logically in that sense, it lacks visual appeal and user- resultsin error messages
friendliness. Additionally, people who use Hounslow's EMIS e Errorsare common when linking
often have a number of gripes with the system, some of which to materials
can be seen in Box 3. Twm Palmer, the head of Hounslow’s e Visually unappesling
Contingency Planning and Resilience Unit, the unit in charge of e Reliesontraining in order to use
the Emergency Control Centre, has gone so far as to describe the the system
current system as “reasonably robust in principle, [yet] it is
unappealing in looks, design, functionality and neither user-

friendly or self-explanatory” (Palmer, 2014). Clearly, the current ~ B0¢ 3 User Complainswitn Current EMIS System

systemisin need of an overhaul.

Hounslow's Emergency Responsein Action

When an emergency arises the contingency planning officers activate the emergency control
centre. Depending on the scale of the emergency they may be able to manage it on their own, or they
may need to recruit other people working in Hounslow's Civic Centre to assist in the effort. If the latter
isthe case, the recruits will take on the emergency response roles defined in the previous sections.

The Contingency Planning Unit typically is notified of an emergency by afirst responder such as
the police or London Fire Brigade. At this point the borough emergency control centre (BECC) is
activated and a Local Authority Liaison Officer (LALO) is briefed and sent to the scene. The LALO is
the BECC's main contact at the scene and reports back to the BECC with necessary information. During



the emergency the BECC serves as the response hub. All information is brought in, primarily by phone,
recorded by the Loggist, and decisions are made. Information isinitially written down on paper and then
transferred into the log or the proper digital forms. Some essential information is written on whiteboards
located around the room so everyone working on the response has access to the information. Information
is constantly gathered from awide variety of sources and constant updates are provided by the LALO.
When the emergency starts to wind down people are let go according to response needs. The LALO is
contacted and told when they can return and be debriefed. All logs and manuscripts used during the
emergency are compiled, recorded, and filed away.

Currently the IMS has no role in the emergency response. It is opened automatically when a user
signs into a computer, however, users are told to close out the system immediately, since they are no
longer trained to use the outdated system. Although ineffective, the current IMS structure is designed to
augment the emergency response. It breaks down tasks into the different coordinators; however it failsto
capitalize on this framework.

Desires for Future EMIS System

In the “WPI London Project Centre Proposal Form,” Mr. Palmer outlines a number of traits that
the redesigned system should contain. First-off, it is desired that the new system function with some
newly obtained technology in the Emergency Response Centre, namely, a SmartBoard and multi-
monitor arrangements. Additionally, this system must be robust and resilient in design, while also being
simple enough that any member of the response team can log into the system and be capable of using it
with no prior training. Some other important traits of the new system include a method for quickly and
easily updating/ rearranging content within the system and the ability to be used remotely, either via
cloud computing or a secure flash drive. Finaly, Mr. Palmer would like for the system to be more
visually appealing, something that more closely resembles the Hillingdon EMIS system, which is one of
the most state-of-the-art systemsin London (Palmer, 2014). A complete list of traits to be included
within the EMIS can be found in Appendix B.



Chapter 3: Methodology

This project sought to redesign Hounslow’s emergency management information system in order
to support their tactical integrated emergency response. We achieved this redesign using information
collected by analysing state of the art systems in use around London, while integrating the results with a
review of Hounslow’s current system, a needs assessment and prototype usability testing.

In order to develop the system, we relied heavily on the software devel opment lifecycle of rapid
application development (RAD). RAD, as the name implies, provides an iterative framework for the
rapid development of software applications. It drops the formalities employed in traditional software
engineering, such as in-depth planning and prototype creation, in favour of amore rapid, iterative,
“build-refine-repeat” approach. RAD consists of four primary phases of design, which are summarized
in Figure 10 (Beynon-Davies et al., 1999).
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Figure 10 - 4 Sages of RAD (Hui, 2011)

The first stage of RAD, the “planning phase,” consists of analysing the needs of the system and
performing some quick designs in order to develop a general understanding of the interactions that will
be occurring within the system. The next stage, the “building phase,” involves the iterative cycle of
constructing system elements, reviewing the system elements with the client, and refining the el ement to
meet the client’s needs. Following the building phase, the “testing” phase begins, at which time the
system undergoes a series of testsin terms of functionality and usability. The final phase of RAD
consists of system implementation, where the system isinitialized and handed over to the client for use
(Berger, Beynon-Davies, & Cleary, 2004; Beynon-Davies et a., 1999; Hui, 2011). This software
development lifestyle was chosen as the framework around which Hounslow’s EMIS was created due to
its focus on rapid system devel opment, a necessity in the seven week idea-to-deployment timeframe of
this project.

Objectives
In this section, we outline the methodology that we used to achieve our goal. We identified the
following objectives as necessary stepsto achieve the redesign of the Hounslow EMIS:

1. Analyse Hounslow’s current system to determine the context in which it is used, and
determine strengths and flaws of the existing system.

2. Conduct a needs assessment to determine functional requirements to incorporate in the
EMIS design.

3. Analyse other EMISin order to determine the key components for effective EMIS design
aswell aslearn from other’s experience with EMIS design.



4. Develop aprototype EMIS.
5. Conduct usability testing to optimize the system.

As seenin Figure 11, the objectives were developed in conjunction with the RAD framework,
giving us aclear path to follow for the completion of this project:

* Design Analysis

PLAN * Functional Analysis

Needs
Assessment

* User Interface Design 2 CasaStudies
* Functionality Desires

BUILD EMIS
Designﬁ

o * Comparision to Ul Heurisitic
TEST ReVISlon » Usability Testing

\4

IMPLEMENT New
¢ Functional Product
E M I * Supporting Documents
« Training Manuals

Figure 11 - Methodology Overview

Phase 1. PLAN

The first phase of the construction of Hounslow’s EMIS was to gather information regarding
EMIS components of EMIS and features to enhance usability. In order to achieve these goals, it was
necessary to analyse Hounslow’s current EMIS, to conduct a needs assessment which will identify areas
of critical improvement, and to examine other EMISin use.



Analysis of Hounslow’s EMIS

An analysis of Hounslow’s original EMIS was one of the first things that we performed. The goal
of this analysis was to familiarize ourselves with the system, to determine why it no longer met
Hounslow’s needs and to understand the context in which the system was used. The EMIS analysis
consisted of two parts: design analysis and functional analysis. Both of these phases were conducted at
the Hounslow Council using Hounslow's original EMIS.

Design Analysis

The design analysis allowed us to understand how Hounslow’s EMIS functioned and established
therole of technology in EMIS usability. To perform this analysis, we spoke with Mr. Davill, an officer
in the Contingency Planning Unit, as well as exploring the system ourselves.

The Design Analysis sought to answer two general types of questions:

e System Specifications
e EMISDesign Process

System specs are descriptions of the origina system, detailing technical specifications such as
when it was it made, what software platform it runs on and hardware requirements. System specs are
important because they helped us understand how the original system functions and provided a context
for further analysis. Table 1 summarizes some of the questions that were used to analyse the original
system design.

Table 1 - Design Principles Questions

Research Area Questions

System Specs e What platformisit on?

Security of the system?

Operationa Costs?

Remote Access Capabilities?

When was the EMIS designed?

Why was the EMIS implemented?

Describe the design process?

What resources were used to design the EMIS?
What were the design requirements?

How were the design requirements determined?
What isincluded in the EMIS?

EMIS Design Process

Functional Analysis

The functional analysis determined how the original system was used. The functional analysis
was conducted concurrently with the design analysis through our discussion with Mr. Davill. A
summary of sample function analysis questionsis given in Box 4.



Functional Analysis Questions The design and functional analysis provided
e How often isthe EMIS used? guiding information for the design of anew EMIS.
e Who usesit? After the design and functional data were collected,
e Whatisit used for? we brainstormed design guidelines for our EMIS.
¢ Howlongisit used? These design criteria served as an outline (aswell as a
o Whereisit used? measure) for guiding our process to develop a new
e How isit accessed? EMIS.
e What additional functionality would be
useful ?
e What functionality is not needed?

Box 4 - Functional Analysis Questions

Needs Assessment

In week 3, we were able to sit down with Mr. Palmer and Mr. Davill to conduct a needs
assessment for anew EMIS. The needs assessment was away of gauging what functionality the
members of Hounslow’s CPU wanted in the new system. The majority of this protocol was adapted
from Chalofsky’s work How to Conduct a Focus Group (1999), which outlined the specific el ements
which must be considered and planned for prior to conducting a focus group.

Basis of Needs Assessment

Our entire needs assessment sought to answer the question “What functions do the CPU staff feel
that an EMIS must perform?”” Since the CPU staff have experience responding to emergencies, they
know first-hand how an EMIS could benefit them the most. After collecting this data, we determined a
number of key components for the new system. We made a conscious effort to incorporate these features
into the system, as well as acknowledging that they should be incorporated in future iterations of the
system if we were unable to add them. Overall, the needs assessment provided us with a prioritized list
of desiresfor the new system, from which we were able to combine with elements from existing
systems, to build a comprehensive list of design elements.

Question Sructure

We determined that a focus group was the best way to solicit information desired. A focus group
is an efficient way of extracting important information from a number of people and it gives subjects the
opportunity to expand on items that others have mentioned. Additionally, afocus group allowed usto
gauge the overall importance of discussed ideas.

In general, there are two main types of focus groups, those that are highly structured and those
that are not. Typically, the less structured the interview, the broader the comments will be (Chal of sky,
1999). Since the purpose of the needs assessment was to explore al the areas of need, we decided that a
more structured focus group was the best option. In general, these structured focus groups have a series
of questions which get asked in order. In order to encourage a bit of freedom in responses, we wrote a
number of thematic elements of an EMIS (Ul design, functionality, integration with current system, etc.)
on asheet of paper and handed it out to each participant. We then asked subjects what their perfect
EMIS would look like in regards to each of those topics (Chalofsky, 1999). This moderately structured



approach allowed us to collect information on all the themes we desired, while still giving the subjects
freedom to discuss other topics.

Participants

A good needs assessment focuses on the population in question: the Contingency Planning Unit
(Royse, 2009). Hounslow has three people who work in the Emergency Command Centre (ECC): Twm
Palmer, Richard Davill, and Fiona Hodge. Since each of these people are magjor stakeholders, it was
important that as many of them as possible were present in the focus group. Due to time constraints, we
were only able to meet with Mr. Palmer and Mr. Davill. We believe thisto be sufficient since Mr.
Palmer and Mr. Davill are most experienced with the original EMIS.
Timing

The needs assessment was conducted early on in our timein London, at the beginning of the
third week. We chose this time point, as opposed conducting it in the first week, so we had a chance to
better understand the current system as well as build a rapport with members of the staff at the CPU so
they will be more comfortable talking with us. Both of these aspects alowed for fluid and dynamic
conversation.

Conducting the Needs Assessment
In order to conduct the needs assessment, we used the following equipment:

e SmartBoard
e Computer
e Paper and pen (for notes)

We sat everybody around the SmartBoard in the BECC and explained to them the purpose of the
focus group, i.e., to obtain a better understanding of the needs of the users of the EMIS to establish
functional requirements for the new system. After explaining the purpose, the moderator informed
participants that this was a very informal process and that all of their insights were valuable in the
creation of the new system. Then, the moderator passed out a sheet containing all talking points (see
Appendix C). Some of the questions posed for discussion included:

e What elements of the original system can be conserved?
0 Layout
= Each coordinator gets their own set of links
= Link names
»  Menus/submenus
0 Information
o Contact List
0 Linkslead to other documents, which require downloading
e What features of anew EMIS, in regards to these categories, would benefit you the most?
o Ul Design
o Functionality

The moderator briefly explained what was meant by each of the categories:
Ul Design - What do you want the system to look like?



Users were presented with two different system mock-ups, and were asked to explain what they
liked about each one. Additionally, they were asked what should be added to either of the
designs to improve them.

Functionality - What should the system be able to do (ideally)?

Prior to the focus group, we developed alist of potential system elements. We addressed each
one of these topics throughout the focus group. Some sample topics included:

e Digitized Task Log

e Login Screen

e Time-monitoring of users

e Email integration

e eforms

e Contact List

e GISintegration

e Situation Report exporting (to different formats. LLACC, Hounslow)

A complete list of potential system requirements can be found in Appendix D.

The moderator introduced each one of these topics, giving a brief introduction of how each element
would function/ fit into the EMIS as a whole. We then gathered the opinions of the group regarding each
element, looking specifically at:

e Would thisfeature be useful? How would you use this feature?
e Would it benefit you? How might this feature benefit you?
e How important do you feel thisto be?

After completing the discussion, participants ranked their top five choices for functionality in the
new system. The ranking allowed us to see which features users thought would be most useful.

As the focus group progressed, all group members recorded the participant’s responses, with the
recorder typing them into a document projected onto the SmartBoard. The recorder summarized what
the participant had stated, without adding their own interpretation to the statement. The notes were saved
and emailed to all participants for verification.

Deliverable of the Needs Assessment

The information collected during the needs assessment, in conjunction with information
collected from other sources, allowed usto generate a series of possible design criteriafor the new
system, which limited the design space and gave us a framework upon which we were able to start
designing the new system (Dym, Little, Orwin, & Spjut, 2009). This was a fundamental step towards the
creation of the new EMIS, since it enumerated a number of the functional components that the new
system could have benefitted from.

Analysis of Existing Systems
EMIS come in many different forms and each emergency response organization will have a
different method of planning and response based on local needs. A mgjor city such as Boston,



Massachusetts, may have a different emergency planning and response framework in place than that of
the state-wide Massachusetts Emergency Management Agency, since each agency has a different
outlook on emergency management system operation due to their differing population, geographical
size, crime rate, and also the possibility of natural disasters and un-natural disasters occurring in their
area. For this reason, we conducted research on the different aspects and qualities (both positive and
negative) of a number of distinct emergency management agencies and their respective emergency
planning and response systems. We took the information acquired from these systems and tried to
incorporate the best qualities (while acknowledging and understanding the worst qualities) into the
design of anew EMIS that fits Hounslow’s needs.

Agencies
The agencies which we contacted and visited can be seenin Table 2:

Table 2 - Emergency Management Agencies of Interest

Agency Area of Coverage Population of Area
M assachusetts Emergency Management Agency State 6,500,000
Hounslow Contingency Planning Unit Borough 254,000
Hillingdon Civil Protection Service Borough 273,900
Sutton Civil Protection Service Borough 191,100
Ealing Civil Protection Service Borough 339,300
London Resilience Team City 8,174,100

In total, we attempted to observe and interview 11 agenciesin the U.K. Including the 5 U.K.
agencies above, we also contacted Harrow, Redbridge, Brent, Hammersmith and Fulham, L.ondon L ocal
Authority Coordination Centre, and Westminster. These agencies were identified by the CPU staff as
having sophisticated systems that could aid in the creation of our new system.

Research Plan

On-site research was conducted at all of the agencieslisted in Table 2. We were able to assess
the organization and their respective emergency planning and response systems via a system
demonstration and interview and discussion regarding the system and how it fits into their response
effort asawhole.

Demonstration

For each system, we were able to participate to a certain level in ademo focusing on system
operation and function. During the demo, we collected data pertaining to user interface design and
system functionality. Our experience with Hounslow’s origina EMIS influenced the way in which we
evaluated the system. The EMIS was compared with Hounslow’s and we drew insights gained from
these comparisons to guide the design of the new system.



Informal Interview
The second part of the system analysis was an informal interview with system users. This
interview allowed usto extract additional information from each organization regarding their EMIS.

Rather than conduct a structured question-answer interview, an informal interview was chosen
because it allowed for open discussion. This provided the opportunity to ask questions as ideas arose and
gave us the flexibility to change questions based on information previously acquired during the
interview. Thelist of questions which we used as a guideline for these interviews can be found in
Appendix E. These questions served as athematic guide to the type of information we hoped to obtain
from each interview. All of the data obtained in the interviews was analysed in order to understand the
elements that can be implemented in Hounslow’s new EMIS design.

Phase 2. BUILD

The next phase of the EMIS development involved building the system. During thisiterative
phase, prototype versions of the system were created, shown to members of the CPU staff, and refined
based on their comments.

Develop a prototype EMIS

In order to properly develop anew EMIS, a system had to be designed, prototyped, and revised.
Overall, there are two main areas of focus in the EMIS design: hardware development and user interface
(UI) design.

Hardware Development

In order to develop a proper prototype for Hounslow, it was essential to understand the facilities
and inventory Hounslow maintained in terms of technology. After compiling alist of technological
resources, it was determined that the system needed to be compatible the following:

e Laptop and desktop computers running Windows X P/Windows 7
e Microsoft Office Suite 2007/2010

e Interactive SMART board with latest software

e Switch between multiple users and screens on workstations

e Useof projectors

Given the request for this system to not be only limited to computers in the Emergency Control
Centre, some type of network framework needed to be established. In order to gather information in
regardsto “cloud computing,” it was essential to ask the following questions:

e How isthe current system networked?

e What resources are available to be dedicated to hosting a Web server?

e What resources are available to be dedicated to hosting a database server?

e For auser outside of the ECC, is aconstant Internet (whether cellular data or Wi-Fi)
connection needed?



These questions were directed to ICT, the Information and Communication Technologies service
for Hounslow Civic Centre.

Following our meeting with ICT, it readily became apparent that ICT was not going to be
capable of hosting nor supporting this system at the current time. Hounslow’s Civic Centre was in the
process of moving towards a cloud-based system, known as Box, for all of their computing needs. In
order to accomplish thistransition, ICT was pushing towards unified, integrated systems devel oped by
their team of app designers. For this reason, they could not ensure support of a disparate system in the
ECC. Additionally, their drive towards Box meant that they could not host our system on any servers, as
they were attempting to minimize their server space (Akai, Manku, & Tubbs, 2014). This pushed the
design away from that of an integrated, cross-talking system to that of individual, discrete systems run
on each computer. While this did severely limit functionality, it was decided, with the help of Mr.
Palmer, that these individual systems would function fine for what the system needed to do.

User Interface Design

In order to understand the optimal user interface, we collected information from a variety of
sources. While information from the case studies shed some light on potential aspects of the user
interface, significant design and revision steps were needed before the final Ul was created.

User Interface Sketching

Within the first week, we sat down with Mr. Palmer and drew a couple of rough sketches on the
SmartBoard of what we anticipated the user interface to look like. Some of the simple sketches that we
presented included those depicted in Figure 12 and Figure 13.
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Figure 12- Preliminary Ul Sketch 1
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Figure 13-Preliminary Ul Sketch 2

After presenting Mr. Palmer and Mr. Davill with the sketches, they identified a number of components
that they liked from the two sketches, but indicated that they would like to see a more in-depth rendering
of the sketches.

Mock-ups of User Interface

Following a brief analysis of the common items presented in the sketches, mock-up user
interfaces were created using Adobe Photoshop and Adobe Illustrator. Using principles from the
sketches, case-studies, literature review and needs assessment, a user interface was created to

incorporate the most important aspects of the EMIS design into the system. Ul mock-ups can be seen in
Figure 14 and Figure 15.
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Figure 14-Mock-Up 1
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Figure 15- Mock-Up 2
These mock-ups were then presented to Mr. Palmer and Mr. Davill and their comments were recorded.

System Development

It was decided that an HTML 5 framework would be the best platform for system devel opment
for Hounslow’s BECC. In order to develop the system in the HTML framework, a CSS profile was
created for the system such that it very closely resembled a hybrid of the well-received system mock ups
shown in Figure 14 and Figure 15. Once the CSS profile has been created, all members of the team were
introduced to the basics of HTML 5 and, after a short training session, began converting the elements of
the old EMISto HTML files for integration into the new system. All text-based documents were fully
integrated into the system, however, due to the difficulties in both creation and maintenance of HTML
tables, it was decided that any spreadsheets in the old system would be linked directly to the systemin
their native format (i.e. Microsoft Excel), as opposed to recreated in an HTML framework.

Once the framework had been built, providing the core information display functionality intrinsic
to an EMIS, addition features were added to the system. Using Google Drive, we were able to embed a
task log database into the web site, allowing for each member of staff to update a centrally hosted task
log spreadsheet as they complete tasks. Additionally, links to the GI'S were embedded within the system,
providing rapid access to the GIS.

Phase 3: TEST

The third phase of RAD involves testing the system. In order to test the new Hounslow EMIS,
the system was compared to a series of published usability heuristics. Additionally, the system was
presented to staff who volunteer in the ECC. These staff members were asked for their feedback and
completed a brief system evaluation to assessits usability.

Usability Testing, without Users
Prior to testing the usability of the system with users, the system will be tested using an adapted
heuristic metric established in Neilsen’s “Ten Usability Heuristics” (2005), which are fully outlined inin
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Table 3. Note that only eight heuristics are listed here- the other two did not pertain to asmall scale,
non-server hosted system.

Table 3- Neilsen Usability Criteria

Usability Heuristics Definition
Visbility of System Status System informs users about current status
Match between system and real world Words and images follow real world conventions
User control and freedom Allows users to undo their actions
Consistency and standards Consistency in language and layout throughout system
Error prevention System designed to prevent errors
Recognition rather than recall Does not required user memory. Interface prompts action
Aesthetic and minimalist design Simple, straightforward and functional design
Help documentation Help documentation is available

These metrics identify key factorsin the design of auser interface. For each aspect of this heuristic,
system features and attributes were identified to justify how each heuristic was satisfied in the Ul
design.

Usability Testing, with Users

In order to test the efficacy of the EMIS design, we conducted a user interface (Ul) test, in which
users were given the new system and were asked to complete a series of task that might be required in an
emergency situation, such as looking up a certain response agency’s phone number, locating an action
card or logging an event. We monitored participants using the system as they attempted to compl ete the
tasks given to them. This experiment gathered data necessary to answer the following questions:

e How intuitive is our new system?
e Where can changes be made to make the system more intuitive?
e What do people think about the EMIS system, comments, suggestions, etc.?

Experimental Preparation
The materials required for this test include:

e Laptop with new EMIS
e Task sheet for participant

The basis for this user-interface evaluation can be found in the work of Lewis and Reiman, who
provide an in-depth explanation of how to conduct an efficient Ul evaluation with the use of users
(Lewis & Rieman, 1993).



First, we needed to determine who the users of the system were. Lewis & Rieman (1993) argue
that the best subjects for a Ul evaluation are subjects who represent the population of interest, in our
case, volunteers trained to work in the borough emergency control centre. We made it our goal to recruit
these responders to participate in our test. Additionally, we recruited the members of the CPU staff, asit
is important for them to be able to use the system as well, since they don’t recruit volunteers for small
scale operations. In order to make the event open to all members who have been trained in emergency
response and are qualified to work in the ECC, we enlisted Mr. Palmer to invite all of hisvolunteersin
to demo the new system. The assessment was conducted on two separate days, during staff’s lunch break
(between 12 and 2).

To test the EMIS, participants were given select tasks to complete; reflecting typical tasks that
real system user’s will likely face. In order to minimize the time necessary to compl ete each usability
test, it was decided that subjects should only complete seven tasks. These tasks were selected with the
help of CPU staff as elements atypically coordinator might face. Appendix F outlines the three
worksheets created for this study. A number of different task sheets were required so as to discourage
communication between people taking the test at the same time, so as to more accurately reflect how
intuitive each person feels the system to be.

Once the user population and tasks were selected, it was important to determine what type of
data needs to be collected. Typically, the data collection is two-tiered: experimenters collect process
data, data regarding what and why users are doing as they do it, and bottom-line data, which
summarizes what the users completed (Lewis & Rieman, 1993). In the case of the Hounslow EMIS, it
was important to collect both the process and bottom-line data, since the process data will be important
in refining our Ul design, while the bottom line data will help us understand how intuitiveit is.

In order to fully gauge how intuitive our system is, we felt it best to conduct a “hands-on”
approach. Allowing the user to fully interact with our system allows us to monitor and record their
actions within the system, which will show us where they intuitively feel that certain information should
be located. This “hands-on” approach was needed since it would be difficult to ascertain people’s
intuition in asimple verbal information exchange, as occurs in afocus group or interview. Note that this
usability test, in which the user walks into the room and need to user the EMIS with any training,
represents the worst case scenario- the user has no experience with the EMIS. It was determined that if
users could understand and effectively use the system in this scenario, the system design would be
validated.

Process Data Collection

In order to collect the process data, employed the so-called “Thinking Aloud Method,” in which
the subject verbalizes what they are thinking, trying to do, and questions that arise as they are using the
system (Lewis & Rieman, 1993). In order to preserve these comments, we took notes to capture the
participant’s experience with the system.

Role of the Experimenter

At the start of the session, the experimenter told the subject something along the lines of “Please
tell me what you are thinking, in regards to compl eting the task, as you try to complete them. Also,
please let me know what you are trying to do and any questions or frustrations you have, as they arise.”



After stating this, the experimenter opened the EMIS and gave the user the task sheet. During the time
the user is attempting to complete the task, the experimenter prompted the user to continue their flow of
comments. These prompts were generic and not leading, using probes such as “What are you thinking
now?” “What are you trying to do?”” and “Keep talking.” During this time, another experimenter
recorded what the subject says and does.

Recording

We observed and recorded notes as the user progressed through the system, focusing on
gualitative recordings such as suggestions the participant may have and their thoughts about the system
as they progress. Since we knew exactly the tasks they were doing, we did not record their path through
the system, instead, noting the tasks which gave them difficulty. Additionally, we noted tasks they
completed quickly and those that they struggled with.

Rationale

As part of the process of Rapid Application Development for software, it is crucial to receive
constructive criticism on the system and refine it based off of those criticisms (Beynon-Davies et al.,
1999). In order to get the good, useful feedback, we decided it would be best to let future users of the
EMIStest it out through a series of predetermined tasks. We developed three separate tests, each
consisting of seven tasks that were designed such that the user would have to navigate through the
system using the core functions that were integrated, 1.e. the dropdown menu, “quick links”, and
accessible action cards. Each person was given only one test.

The overall goal of the usability test was to allow the users of the system inform us of any issues
that they have with the system, so that we could take that feedback and further develop and make
changesto the EMIS. Hereis an example task for one of the tests:

Snce you just completed a task, it must be recorded in the task log so that there is a definite record of it.
Please navigate to the task log and record the task that you have just completed.

In order to complete this task, the users of the system had to locate the task log from their current
screen, access it, and submit a simple test message to the system. Thiswas arelatively ssmple task due
to the constant task log button available at the top of navigation bar, but it helped us to understand how
intuitive it was for new users to find and recognize the task log link. A more in-depth task is as follows:

It has been determined that thereis no longer a need for the Information Coordinator position. You have
been reassigned as the Welfare Coordinator. From your current screen, please navigate to the Welfare
Coordinator homepage.

The point of including this task in the usability test was for us to understand whether or not users
could locate the drop down menu that isincluded in the system. Located at the top right corner of the
EMIS, the drop down menu allows for users to quickly navigate from coordinator to coordinator.

These two examples serve to illustrate the type of information we were able to gain from each
guestion, and the types of conclusions we were able to make.

We constructed the usability teststo get an outside view of whether or not the system we had
designed was useful, clear, and simple to navigate.



Conclusions

Overall, the process portion of the usability study served as a means of verifying whether our
system functioned as expected. It allowed us to see where people deviated from the most efficient route
to information, which allowed us to make improvements to the system layout. Additionally, this
usability study allowed us to gather feedback from members of the staff who most frequently use the
system. This feedback was important both in the validation of the design, as well as for making
improvements to the system.

Usability Testing Debrief

Following the Ul test, the test subjects were debriefed. Subjects were be briefly interviewed and
given aquick survey. An interview was chosen since it would allow us to understand their experience as
well as probe them more deeply and address unexpected issues that may have arisen during the test.
Some of the questions asked include:

e What are your feelings about the new system?
e What suggestions do you have in regards to the system?
e Did you find anything frustrating with the system?

The results of each question were recorded and included with the other notesin order to
determine areas of improvement for future iterations of the new system. The user survey was an
important mechanism for gathering tangible data regarding the system. It allowed for a qualitative
analysis of the system.

Phase 4. IMPLEMENTATION

The final phase of the RAD-driven methodology was the system implementation. This phase
focuses on the handover of the system from the system designers to the client. In order to expedite this
transition, we held atraining session with members of the CPU staff, as well as created a comprehensive
user manual and maintenance document.

User Guide

In order to ensure that users would be able to use the system following our departure, we created
auser manual for the system. This user manual consists of two main sections. The first section of the
guide gives an overview of the layout of the system, highlighting components of the system, such as the
quick-links bar, the navigation bar, etc. The next section of the guide consisted of a manual giving step-
by-step instructions for using some of the system features, such asthetask log, the GIS, etc. A complete
copy of the user-manual can be seen in Appendix H.

M aintenance Document

One of the criteria of the system was that it must be easy to maintain. HTML, while not
officering a graphic user interface for system maintenance, is still one of the most accessible languages.
For thisreason, it was deemed that the members of the CPU would be able to maintain the system
themselves. In order to facilitate this maintenance, a comprehensive maintenance guide was created.
This guide, which can be seen in Appendix |, gives a brief outline of HTML, outlining some of the tags
deemed to be the most useful in-terms of what the CPU staff will need to be doing. Additionally, this



manual gives step-by-step instructions on how to update pages, menus, navigation bars and drop downs.
Finally, this guide gives aline-by-line breakdown of the code required to generate the overall framework
of the system, such that when this system ultimately gets transferred to Box by ICT, the ICT staff will
have an understanding of the code such that it can be optimally replicated into an application for Box.

Training Session

In order to introduce the system to members of the CPU staff, we scheduled a three hour window
in which we showed members of the CPU staff the system and allowed them to ask any-and-all
guestions which arose. Additionally, we went through both the user manual and the maintenance
manual, showing users features of the system, such as the task log, and how to update pages and menus
within the system.

Conclusion

Overall, our methodology encompasses all aspects of EMIS design criteria. The evaluation of the
current system identified elements that should be conserved and those that need to be removed in the
update. The needs assessment helped to identify traits that must be included in the new system, while the
analysis of additional EMIS systems allowed us to discern proven characteristics of EMIS design which
benefit or hinder emergency response in their respective communities. Finally, the iterative build and
revision process of the EMIS prototype allowed for design optimization to generate a finished product
that is highly refined. After verifying this design in the usability testing, the system was able to be
readily implemented into the Hounslow emergency response framework. This RAD-based methodol ogy
allowed for the development of a high-quality EMIS that satisfies Hounslow’s needs in a user-friendly,
intuitive and functional system, created within seven weeks.



Chapter 4: Results and Findings

The goal of this project was to create a new Emergency Management Information System for the
Borough of Hounslow that would meet their current and future needs. The results and findings gathered
throughout this project influenced the design of the new EMIS. Presented in terms of their
corresponding RAD phase, this chapter outlines all of the information obtained from each one of our
methodological steps towards the design of anew EMIS.

Our results are presented as shown in Figure 16 :

e Strengths and Weaknesses of the Current EMIS
e Key Insights from Observing an Emergency Response
® Hounslow's Desired Attributes in a New EMIS

e Lessons from Other Systems

¢ Evaluation of Potential Platforms

Test

e Implications of Usability Heuristic
* Results of Usability Testing

Figure 16- Grouping of Results

Phase 1: PLAN

In this section, we highlight the key findings from each section of the planning methodology. For
the compl ete notes and analysis of each section, please see the appropriate appendix, as outlined in
Table 4.

Table 4- Planning Analysis Appendix References

Section Appendix
Strengths and Weaknesses of the Current EMIS Appendix J
Key Insights from Observing an Emergency Response Appendix K
Lessons from Other Systems Appendix L
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Strengths and Weaknesses of the Current EMIS

The analysis of Hounslow’s current system revealed several strengths and weaknesses regarding
system design. The main strength of the system was its high-level organization of information. It breaks
down information into the applicable function coordinator which provided an effective information
structure.

However, the system failed to execute and take advantage of the effective structure and had
severa weaknesses. Although the information was under a specific coordinator, all of the information
was displayed at the same time for all coordinators, resulting in disorder and information overload.
Giving each coordinator a separate page is a possible remedy to this problem. Additionally, al the
documents had to be downloaded which resulted in slowness as well as overcrowding (lots of files open
during an emergency). The systems user interface was another weakness. The system failed to take
advantage of visual aids; all information was in the same basic colour and style making it difficult to
differentiate between information. Last, the system included no “additional features” beyond storing
data, limiting its useful ness.

A software overhaul is likely needed to provide additional functionality. As opposed to local
hosting, we believe that a server-based system is the best option for this system. Thiswould allow for
multiple people to access the information at once and can be coupled with server-side scripting (using a
programming language such as PHP) to give increased functionality to the system, such as adigital task
log, a message board and a secure login.

Unfortunately, at thistime, ICT cannot support such a server-hosted system. In their transition to
Box, they are moving away from such systems and could not provide us space for this project. They did,
however, allude to the fact that when this EMIS moves to Box in the next few years, their designers
would be able to integrate some of the desired functionsinto the Box App (Akai et a., 2014)

Key Insights from Observing an Emergency Response

During the response, we noticed a number of processes that an EMIS could augment. First, GIS
software and Google Maps were used extensively throughout the entire response. This was how the
BECC identified the property as belonging to Hounslow Homes as well asinforming the LALO where
to go. Second, the locations of CCTV's were often requested by the police as well as by the respondersin
the BECC to gain avisual of what was happening. Third, they searched Twitter feeds, using the terms
“Hounslow fire,” to collect addition information about the incident. Twitter can provide information
faster about a situation than traditional emergency response agencies, asit is populated by people all
over the world, some of whom may be tweeting about the events going on at the scene.

These features could all be included in an EMIS. This emergency helped usto identify several
other opportunities for our new EMIS. First, the material on the white board could be completed through
the EMIS on pre-made forms. Thiswould allow for quicker datainput as well as allow the information
to be available to anyone on the EMIS. A second opportunity would be to incorporate easy to find
contact information. Contact information had to be looked up in the contact book several times during
the response, and then was written on awhite board. Having digital contact information that is
searchable could aid the response process, and cut down the time needed gather these important
contacts. Third, the opportunity exists for more effective logging and communication. For example, if



the LALO had access to atablet with the EMIS they could potentially send photos of the situation back
to the BECC, which would aid in their understanding of the emergency. Creating areal time log would
allow everyone to contribute to the log and reduce the burden on the loggist.

Hounslow’s Desired Attributes in a New EMIS

In order to fully understand what the members of Hounslow's Contingency Planning Unit desired
for the final product of our EMIS design, it was necessary for usto conduct a focus group and discuss
with them the key elements we could add into the system. What we learned from our discussion was that
the only essential thing the members of the CPU wanted was afully functional platform that easily
displayed emergency response information to volunteers working in the CPU. It was necessary for the
EMIS to be simple to navigate and understand so that a person with no prior experience with the system
could useit in the time of an emergency.

That being said, we also discussed the aspect of including additional features into the system to
make it more interactive and well rounded. The features that they suggested would be beneficia to
include in the system were mainly a searchable contacts list, atask log to record employees' actions
during an emergency response, and links to their mapping and GIS system. Additionally, we found that
creating a page specifically for Action Cards that displayed links to Action Cards that didn't fit under a
specific coordinator.

The focus group provided a successful discussion and allowed us to better understand the critical
aspects of the project aswell prioritize all ideas. Though we had trouble keeping the discussion to the
outline posted in Appendix C, we did cover all essential talking points.

Current System Design

The first part of the needs assessment focused on the design of the current system. In this step,
we asked Mr. Palmer and Mr. Davill what elements from theinitial system should be conserved.
Initialy, they didn't believe anything should be conserved. However, after some probing they agreed
that the existing organizational structure, attaching data to specific emergency coordinators, was an
effective element. Elaboration on their complaints revealed that they felt that the large number of links
made the system overwhelming to inexperienced users. They believed that the user interface could be
improved by creating separate pages for each coordinator since they would only confront information
pertinent to their responsibilities. Additionally, the team confirmed that we would not need to generate
any new information for the system; it could be transferred from existing locations.

The participants brainstormed a number of functionality features that they did not like in the
current system and how they could be improved. Some of those traits are shown in Table 5.



Table 5 - Functionality Issues with Current System

Problem Solution

Documents are downloaded each time alink is

selected, creating a cluttered workspace Embed the information directly within the system

Links don’t ways work when clicked Rebuild system on a more robust platform

Sometimes there are a number of submenus to jump

through More streamlined system

Ul Design
Following the discussion of the current system, we transitioned to User Interface design of the
new system.

System Mock Ups

To start the user interface design we showed participants a series of mock-ups we created for
potential EMIS design. These mock-ups spurred a discussion about the layout of the system. Mr. Palmer
and Mr. Davill were both very /ex&ited about the layout shown in Figure 17.

W
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Figure 17-System Design Mock-up 1

Specifically, they liked the quick links located at the top of the screen (number 1) which allowed
users continuous access to links that they might use frequently. However, the specific links should be
explored to ensure that the most useful information is displayed in the quick links. Additionaly, they
liked the positioning of the links for each coordinator (to the left, number 2), since they werein alogical
position. They also felt that the corporate branding was effective and necessary. The second mock-up, as



seen in Figure 15, provided a different approach to the visual structure of the system and was identified
as simpler than the first mock-up. Both users felt that a combination of the two mock-ups would be
ideal. Thefirst layout would be effective for navigating and organizing information while the second
design would be effective as a home screen that is a ssmple way for usersto enter the system.

Colour Coding

Colour coding was the next Ul topic covered. The previous EMIS design did not make use of
colour coding; instead it used abasic HTML design. The system left much to be desired aesthetically; it
contained little corporate branding and a white background with black outlining and blue hyperlinks.

Following the corporate branding guidelines for Hounslow, we were able to incorporate key
coloursthat are associated with the different coordinators for the Contingency Planning Unit. Colour
coding makes the site more visually appealing and organizes functionality for users accessing the
system. For instance, someone who is not familiar with the different coordinators would be able to
identify that the page has changed colour, thus indicating that the user has changed coordinator roles.
Additionally, the colour of each pageisidentical to the colour of the respective coordinator’s computer.
For example, the operations coordinator has a blue tag on their computer, so their page is blue. Although
colour coding enhances usability, it is not essential for a user to be familiar with the different
coordinator colours or even see in colour to use the system. Colour coding creates a secondary link for
the user between all related documents to each coordinator.

Additional Recommendations

While both participants were excited about the potential of the preliminary designs, they brought
up anumber of ideas to incorporate into the new system. For example, they suggested attempting to
associate symbols with certain actions, such as a home button for returning to the homepage. This
philosophy is very similar to that found in the Ul design guidebook, which states that metaphorical
imagery should be used wherever possible (Chumer et al., 2004). Additionally, they recommended that
additional room for quick links on the page, such as afixed bottom bar, would be beneficial to the
design of the site. The quick links they felt would be most beneficial were:

e Maps (leading to a GIS screen)

e Action Cards (leading to an index of all of the action cards)

e Home (leading back to the home page)

e Contacts List (Leading to a page with all of the contacts listed)

Functionality

Following the Ul discussion, we directed the discussion towards functionality. We presented a
number of potential features that could be integrated into the new system. All of the features discussed
can be found above in the methodology and in Appendix C and Appendix D. Mr. Davill and Mr. Palmer
were receptive to all of the ideas we had presented and outlined what features would be particularly
useful.

The feature that was seen as most useful was the task log embedded within the system.
Currently, the loggist is responsible for compiling the task logs of all responding members. Each person
records their own actions on paper, which are later stored and compiled. The current systemis
inefficient and creates the potential for inaccuracies. Tasks may not get recorded, or written records may



be lost or accidently destroyed. In addition the loggist may transcribe them incorrectly. In particular,
time information can get distorted using paper records. Mr. Palmer and Mr. Davill discussed how an
electronic task log would allow each person to record their information, have it time stamped, aswell as
shared with everyone else using the EMIS system. Additionally, it would reduce the demands on the
loggist.

Both CPU staff were interested in the development of a message log into the system. Currently,
support staff work the phones in the Borough Emergency Control Centre (BECC) and take calls during
an incident. These notes are written on forms which are given to the coordinator they pertain to. All
these papers must be saved in order to maintain a complete record of the incident. The message log
which was discussed with them would entail adigital database in which the communications team could
enter messages into the system, which could then be viewed by the coordinatorsin real time. Thiswould
allow for rapid dissemination of information and provide documentation of all communication received
during an incident.

Both users also discussed the idea of integrating Geographic Information System (GIS) into the
system. In addition the ideas of dashboards, weather information, and contact lists were discussed.

After talking about potential features of the system, Mr. Palmer and Mr. Davill were asked to
rank their top five choices. This allowed usto generate a better understanding of what was most
important to them.

Table 6- Top Ranked Features from Focus Group

Mr. Davill Mr. Palmer
1. TaskLog 1. Task Log
2. Message Board 2. Maps and GIS Integration
3. Auto Situation-reports formation 3. Weather Information Integration
4. E-forms 4. Message Board
5. Mapsand GIS Integration 5. E-Form generation

From this information, the most important features valued by the CPU staff are task log, maps
and GI S integration, and message board. Although thislist of prioritiesis useful for understanding what
aspects are most desired in the new system, it fails to consider the feasibility of each feature. Integrating
maps and GIS could be as simple as adding a single link, while creating atask log could be alot more
complex. In addition to talking about the ideal features to include, we concluded by defining the
feasibility of features to create a plan moving forward. It was determined that key functionality needsto
get completed. This encompasses organizing datain the EMIS into asimple, intuitive, and easy to
maintain way. After this has been completed we can move forward and include some of these features as
time allows.

L essons from Other Systems

As part of our investigation into the process of creating an EMIS, we visited a number of London
boroughs, as well as the Massachusetts Emergency Management Agency (MEMA) in order to gain a
better understanding of the functions of an EMIS, as well as the pros and cons of using different



platforms for the EMIS. Due to the close collaboration between the borough emergency management
organizations we were able to interview the emergency managers and analyse the systems of various
boroughs. These visits broadened our understanding of EMIS usage and functionality and informed our
design decisions.

Massachusetts Emergency Management Agency

Thevisit to MEMA, the agency in charge of coordinating multi-agency responsesin
Massachusetts, USA, yielded agreat deal of information in regards to EMIS features and design.
MEMA uses two discrete systems: WebEOC, aweb-based EMIS and Previstar, a resource allocation
manager. During the tour, we were given an overview of both of these systems. While the Previstar
system, responsible for resource allocation, offered a great deal of functionality with finding and
locating resources, it did not influence our design to alarge degree. However, the minimalist Ul design
and clever use of dropdown menus in Previstar did provide a brief glimpse at an effective user interface.

WebEOC offered a tremendous amount of information about EMIS functionality. This system,
located on a server, offered a secure login and provided access only to information and plans that users
were cleared for. Additionally, WebEOC contained a comprehensive task log, which appeared after each
action was completed, making it convenient for usersto enter information into the task log. Other
features found in the WebEOC platform included a “significant events board,” to which significant
events were posted for all to see, embedded weather maps, and an integrated GIS.

Hillingdon System

Hillingdon’s EMIS is widely regarded as the best in London. Through analysing the system and
interviewing its creator, we uncovered a number of findings about EMIS design and functionality.
Hillingdon uses PowerPoint as a platform for the EMIS and are experimenting with Google Docs for a
complementary Task Log.

The main finding from Hillingdon was that an EMIS must be simple to maintain and ssimpleto
use. Boroughs often do not have time or resources for EMIS maintenance or training. As aresult, the
main purpose of an EMIS is data organization. Overall, the system needs to be designed in an intuitive
way. Examples of this are colour coding, grouping related information together, and incorporating
simple navigation features (ex. Point and click, back button ...).

In addition to using asimple EMIS design, it isimportant for an EMIS to be mobile and robust.
In the event that the Borough Emergency Control Centre goes down, the EMIS should be able to be
accessed from a different location. Hillingdon does this by using storing their relatively small (6MB)
EMIS on USB’s. An EMIS needs to be robust.

utton System

Sutton’s system was composed of a task and messaging database, built using Microsoft Access,
which was then coupled to a modified Hillingdon PowerPoint. Examining the Sutton system provided us
with useful information to inform our new EMIS design. While the PowerPoint EMIS was similar to
Hillingdon's, it was interesting and important to get Mr. Arnold’s opinion of the system, primarily that it
proved hard to update. The Task Log database was something we had not seen before and presented us
with a wealth of new ideas. The opportunity to go “hands on” with this system was fundamental to our
understanding of how task logs functions. Not only did using the system allow us to better understand



thefields required in atask log, but it also gave us a better idea of a platform for the task log. A database
seems to be an ideal method for internal communication and task logging since it allows for
communication without needing to switch windows.

Ealing System

During our conversation with Ealing regarding their current emergency management system, we
were able to affirm afew key concepts that had been mentioned by Hillingdon and Sutton. Most
importantly, Ealing recommended developing a system that didn’t require extra training or use other
programs that aren’t familiar to users. Other concepts, such as simple to use and easily maintainable
were also key points of conversation during our interview.

Ealing's system consisted of an Excel spreadsheet that was used by the loggist to record tasks as
they happened. The loggist could then colour code the entries depending on if they were completed, in
progress, etc. Thiswill then be supplemented by ResilienceDirect, a web-based platform that was
adopted for the use of all boroughs throughout London for emergency management and communication.
This system provides a calendar and time management, incident management, document sharing, as well
as acontact list directory and instant message functionality.

For collaboration efforts, a standardized system used throughout all boroughs of London makes
logical sense—it would expedite the transfer of information through the use of a common situation
report that would eliminate the need for converting reportsinto different formats. Ealing considered this
system as the future for borough communication regarding emergency management. Although this
system provides many different functions for emergency response, it did not provide the desired goals of
our new EMIS.

With their focus on simplicity, it was noted that it’d be best to utilize commonly used
applications, such as Microsoft Word, Excel, and PowerPoint, rather than uncommonly used
applications that would require constant training and were specific to only emergency management. This
approach is consistent with many EMIS design principles, such as the importance of user-centric design
over something technological innovative.

Phase 2: BUILD

Before actually building the system, it was decided that a complete analysis of the different
system platforms available was needed. The platforms that had been encountered in the planning phase
included:

e Microsoft Word

e Microsoft PowerPoint

e Microsoft Excel

e Microsoft Access

e Google Docs

e Web (HTML, PHP, CSS)

Figure 18 summarizes the advantages and drawbacks of each platform.
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Figure 18 - Platform Advantages and Drawbacks

Microsoft Word

Microsoft Word is an attractive option for creating an EMIS due to its relative simplicity. Word
isaproduct that virtually any person who has used a computer is familiar with. Word allows users to
quickly create basic pages with a variety of formatting features. All graphics are “drag-and-drop”,
meaning that a page can be quickly organized and edited. In terms of an EMIS, creating a web-based
system is the best option, since Word makes it easy to export pages to a browser-compatible format.
This allows pages to link together and a simple website can be created in a short amount of time. Since
each page is created independently, a single corrupt file does not corrupt the entire system, resulting in a
relatively robust system.

Developing an EMIS in word also has a number of drawbacks. Since Word is chiefly atext
editor, it lacks serious functionality in terms of generation of avisually appealing system. The layout of
images, defined relatively to one another, often changes position as text is added. Additionally, the tools
available for adding colour and other visual elements are rudimentary and ineffective. Word does not
support dynamic elements such as drop down menus or hover buttons. Taken together, this means that,
barring large amounts of tedious work, any web system developed in Word would contain the same
ineffective visuals and organization of the current system.

Microsoft PowerPoint

PowerPoint is another platform that is used for EMIS. These systems are composed of a
dlideshow with dashboards that link internally to different dlides, each with a different action card.
Similar to those based on Word, PowerPoint systems are attractive due to the relative ease of creating
them. PowerPoint is commonly used in work environments, meaning most people are familiar with it.
Familiarity and relative user-friendliness means that virtually anybody in the CPU could maintain this
system. Additionally, PowerPoint improves upon the poor graphics capabilitiesin Word by providing



users with a more accessible and friendly experience. Finally, as seen in the Hillingdon system,
PowerPoint make printing easy, since what is seen on the screen iswhat is printed and the user can
define which slides to print.

There are, however, anumber of concerns involved with using PowerPoint as a system platform.
First, unlike a web browser, there is no “back’ button. Though this can be added, thisis high-level
PowerPoint option which increases the overall complexity of the system. Additionally, theinternal link
architecture can be difficult to understand. Since links are to slide numbers, not content, if any major
changes are made to the system, all links must be updated, since all the slide numbers will have
changed. This can be amajor setback on the ease of updating the system. Most importantly, the
robustness of the PowerPoint system is a concern; since the entire system is contained within asingle
file, a corrupted file could mean the inability to access the system.

Microsoft Excel

Though we never experienced a system based in Microsoft Excel, we have heard about during a
talk we had with Mr. Davill. At some point, Hounslow experimented with an Excel based system,
though it was quickly abandoned (Davill & Axelsen, 2014). Due to its nature as a spreadsheet
application, information and formatting of information in Excel is cumbersome and development of any
intuitive user interface is nearly impossible.

Microsoft Access

Using a database, such as Microsoft Access, has a number of potential advantages. First, a
database platform would alow for cross-talk between system users. A database would allow for usersto
enter information into the system, store it, and disseminate it to other users. Additionally, every action
performed within the database, since they come in the form of queries, could be recorded, thus giving a
very detailed account of the emergency and the actions taken by each staff member. Most importantly, a
database created in Access would be able to be integrated into alarge majority of potentia platforms.

Access also has a number of serious drawbacks which limit its utility as a platform for an EMIS.
One of the largest challenges associated with this platform is the construction of the database. Creating a
database is not an easy process, which means that system maintenance will be difficult. Additionally, a
database is not an ideal platform for document storage. Overall, thistype of system isvery difficult to
work with and requires a large amount of esoteric knowledge.

Google Drive

Google Drive offers aunique platform for file storage. Although this platform cannot host a
website, it provides a means of generating the “communications facet” of the system. It is possible to
use Google Forms to alow users to generate content and then submit that content to a Google
Spreadsheet. There are a number of advantages to using this technology, one of the most important
being its ease of use. The form creation page is straight forward and simple to complete. Additionally,
the forms are easy to edit and it is easy to view results. Another important aspect of the Google Drive
functionality is automatic time-stamping. Whenever aform is submitted, the drive automatically
timestamps the entry, alowing for a complete record of al events that occurred (assuming everybody
records all of their actions).



There are afew downsides to the Google Drive platform as well. One concern is security.
Although Hillingdon’s entire system is stored on a Google Drive, they pay for the enterprise system,
which has military grade encryption (Pearkes, 2014), alevel of security that cannot be ensured on the
free system. While we have talked to Mr. Palmer about this and he has acknowledged the minimal risk,
it isadownside of the platform. Another downside to this system is the relative lack of flexibility. While
the form fields are flexible, the template is fixed, meaning that we cannot make it fit within the scheme
of therest of the system.

Web-Based (HTML, CSS)

An HTML webpage offers anumber of opportunities not available in other platforms. First, this
platform allows for a near infinite amount of Ul customization, ranging from hover buttons to search
bars to dropdown menus. Additionally, the full integration with CSS allows the page to be structured
and styled as desired and alows the style format to be conserved between different pages. HTML isone
of the simplest programming languages, composed of a number of tags which convert plain text inputted
into rich text displayed on the webpage. It isrelatively easy to make changes to the content and add new
pages with the same structure as existing pages. An HTML platform aso allows for near-perfect
compatibility with any device, so long as the computer has an Internet browser (Safari, Chrome, Firefox,
etc.). With the recent update to HTML, the latest version allows for full scalability and mobile
compatibility, meaning that the system would be able to run on a mobile device without any
modifications. Another advantage of HTML isits robustness; each page is stored independently,
meaning that a single file corruption does not destroy the system.

HTML, while promising, has its shortcomings. One of the maor shortcomingsis the time of
maintenance. While rich text platforms, such as Word or PowerPoint are “drag and drop,” HTML is not
so simple and requires coding to generate the desired results. While there are a number of programs
capable of generating code to from a graphical user interface, such as Adobe Dreamweaver, these
programs as typically expensive and don’t generate code that is as streamlined as if it were done by
hand.

Phase 3: TEST

Implications of Usability Heuristic

Drawing upon the heuristics adapted from Nielsen’s “Ten Usability Heuristics” (2005) and
outlined in the Methodology, we analysed the new EMIS to ensure the system met original design
criteria.

Visibility of system status. The system should provide feedback once a user has completed an
action

First Actions The new EMIS addresses this criterion in its Task Log. Once a
user has submitted aform, they are given a confirmation notice, stating
that their information has been successfully recorded. Additionally, the
navigation and side bars were designed such that the page a user is

S angerous Siructures and currently viewing is highlighted with a different background colour.
Structural Advice This allows the user to verify that they are on the correct page, as seen

in Figure 19. Since the user is viewing the Clearance of Debris page,

Cleaning and Waste Disposal

Ongoing Actions

Handover Actions

Figure 19-Sdebar of Clearance of
Debris page



that selection on the sidebar contains a blue background, different from the rest of the links.

Match between system and the real world: Words, phrases and concepts are familiar to the user
and follow real-world conventions.

The EMIS addresses this heuristic through the use of visual metaphors in the navigation bar.
These “quick link™ icons allow the user to quickly and visually identify the button they are looking for,
without needed to read through all of the text. Additionally, certain technical terms, such as “GIS,” for
Geographic Information System, have been reduced to more user-friendly terms, such as “Maps.” The
language used throughout the system is also aligned with terms common within the Contingency
Planning Unit.

User Control and Freedom: System supportsundo and redo functionality.

The HTML 5 platform allows for full “undo” and “redo” functionality in the form of the
browser’s native “Back” and “Forward” buttons. This was determined to be the most effective option, as
it is common practice for people to “go back™ on websites when they select the incorrect link. Since the
system, save for the Task Log, does not actually submit information anywhere, the integrated “Back”
and “Forward” buttons are more than adequate.

Consistency and Standards: Consistent conventions ar e used throughout the platform.

Anidentical system architecture was utilized throughout the design of the EMIS. The location
and display of information was consistent and standard throughout each page of the EMIS. The
navigation bar is located at the top of the screen, complete with “quick links,” for every page found
within the EMIS. If a certain position, such as a Coordinator, has multiple links, a sidebar with those
additional links appears, showing the user the extra pages associated with that Coordinator. This layout
isnearly identical from page to page.

Although this heuristic does not imply consistency of the content of the system, it should be
noted that the content was transcribed directly from the old system to the new system, as directed by Mr.
Palmer.

Error prevention: Eliminate error-prone conditions or present userswith a confirmation option
before they commit to the action.

Through the simple design of the system utilizing HTML 5, thus essentially aweb page, this
heuristic is met. Since the system negates the need for any complex system input, there is no possible
place for errors to occur in the sense of this heuristic. It is completely possible that broken links may
occur, which are more concrete than input/output errors. This also provides our system with a robust
architecture, as simply linking pages with information is much more stable than a system that constantly
uses user input, assuming the pages are maintained correctly.

Recognition rather than recall: Information shouldn’t have to be recalled from one dialogue to
another. Instructions of the system should be visible or easily retrievable when appropriate.

In order to encourage recognition over recall, the user is presented with only the information that
isrelated to their chosen role. For instance, if the user isin the Information Coordinator page, their



sidebar consists of al links related to the Information Coordinator. This stops the need for the user to
search around the index of all action cards, improving time efficiency and response. Looking back at the
old EMIS, auser could have experienced information overload by viewing all possible links from start,
whereas the new system requires the user to pick a Coordinator view before being able to see any
information in the system.

Aesthetic and Minimalist Design

The new system employs the idea of minimalism, coupled with an aesthetically pleasing design,
to display the proper amount of information to the user. Text in the navigation and side bars was
intentionally kept minimal and the use of colour was confined to that specified within the corporate
branding scheme. Information in the system design was kept to a bare minimum, in order to encourage
the user to focus on the content of the plans and protocols within the system.

Help and documentation

Whileit is desired that the system isintuitive to the point where a user can comfortably navigate
the system, links to user’s guide has been developed and included in the system. A maintenance
document specific to updating the system has been developed and given to the CPU staff.

Results of Usability Testing

The usability testing provided insight into the intuitiveness of the system. Since each volunteer
gave consistent feedback that the new system was much improved over the old system and simple to
learn, we determined that the usability testing was saturated; any additional information would be
consistent with what we had already learned. For this reason, no additional volunteers were actively
pursued.

Process Data

Two subjects were at first confused about each coordinator having their own page, although once
they figured out the system organization, they embraced the design. Additionally, a number of positive
comments about the aesthetics of the system were made, such as the user interface was effective and
professional. Users also offered recommendations for future improvements. For example, one user
commented that the quick links bar was not near where “all the action” was happening and could easily
be overlooked. Another user was confused by the organization of the submenus, particularly with some
of the expanding ones. User training for the EMIS should touch on these two issues and should be
sufficient to remedy these problems. All of the users were able to finish the usability test within the
expected 15 minute timeframe, suggesting that this system intuitive and easy to navigate.

System Debrief
The system debrief provided numerical data used to verify the effectiveness of the system,; the
results are shown in Figure 20.
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Overall, the user interface was well received. In each category, the Ul received at |east a four out
of five, with five being the best rating available. This data indicated that the new EMIS performed as
well as had been anticipated when it was being designed.

The system debrief also featured questions regarding the general user experience. The data
collected in these questions can be seen in Figure 21.
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One aspect to note about this data is that no users answered anything less than “Agree,”
indicating that the participants felt positive about the system layout and design. Most importantly, all
participants in the study felt that they would be comfortable using the system at this time, with no prior
training. The data collected during the usability study verified that the design of the system was
efficient, simple and functioned as anticipated.



Chapter 5: Analysis and Implications

The outcome of this project was a unique EMI S tailored to the specific needs of Hounslow’s
Contingency Planning Unit. Hounslow’s new EMIS was created using HTML, CSS, and Java Script,
and functions as atool for organizing information efficiently so that it can be easily accessed during an
emergency. Additionally, we incorporated a contacts list, alink to their GIS system, and atask log into
the EMIS. In order to ensure proper use and upkeep of Hounslow’s new EMIS, two supplemental
documents, a maintenance guide and a user manual, were also created. Overall, this system contains a
number of functional and aesthetic features that were identified during the planning stage. Some of these

features can be seen in Figure 22.

"
@, London Borough fAHome AL ContactsList [ETasklog @Maps W Action Cards  Confroller ~
of Hounslow ‘

Job Description

First Actions

Ongoing Actions

First Actions

= Go immediately to the Emergency Control Centre - take not less than 2 Function Co-ordinators and 1 member of Support Staff with you
= Start an Emergency Event Log — record all key information received and all decisions taken
= Appoint Function Co-ordinators to specific roles. depending on the scale of the emergency.

Strategy Meeting
= Instruct the Information and Advice Co-ordinator to begin contacting ECC Support Staff from the list in Annex 1 of the Major Emergency Plan

LLACC Notifications = Decide which service departments/units will need to be involved in the Council's response to the emergency. Instruct Function Co-ordinator's to begin the call-out
= Contact the Local Authority Liaison Officer on scene and collect up to date information/Situation report
= Inform the Chief Executive (or nominated Deputy) that you have opened the Emergency Control Centre, and give a briefing of the events so far

= Motify Corporate Communications of the activation of the Control Centre and request that all staff be notified by email.

= Instruct the Deputy Controller to notify surrounding Boroughs. Also notify the London Local Authorities Co-ordination Centre Duty Officer.

O

Figure 22- Screenshot of new EMIS
The main features of this new system include:

1. Effective corporate branding. The Hounslow logo is now within corporate guidelines and
prominently featured within each page.

2. Quick Links Bar. The bar features a series of linksto commonly used information. Each link is
bolstered with a visual metaphor to enhance usability.

3. Home Button. The home button provides an “escape” for inexperienced users. If auser isunsure
about their current position in the system, they can aways click the home button, which returns
them to the opening screen.

4. Task Log. We were able to incorporate atask log using a Google Form embedded within the
system.

5. Maps. Clicking thislink brings the user to a page that allows them to access the GIS or Google
Maps.



6. Side Navigation Bar. This bar allows for streamlined navigation within the system, containing
pertinent information for each coordinator.

7. Concise Plans. The plans have been broken down into their smplest components and are
expressed in a stepwise manner to encourage people to follow them step by step.

After gathering the most pertinent information regarding EMIS design (described in the previous
chapter), critical and in depth analysis was performed, which directly led to the construction of
Hounslow’s EMIS, as well as the maintenance guide and user manual. Not only was Hounslow’s system
created, but a set of EMIS design guidelines was produced as a consensus of what we believe, through
our research, denotes key elements and functions of a successful EMIS. We have determined that an
EMIS should:

e Atitscore, be adata storage system.

e Integrate additional features that enhance command, communication and control.
e Beintuitive and simple to use because users may not be familiar to the system.

e Contain an effective user-interface design using a set of Ul heuristics as aguide.
e Besimpleand easy to maintain.

e Betaillored to the needs of system users.

An EMIS should at its core, be a data storage system.

After anumber of interviews, we determined that at its pith, an EMIS is an information database.
Although this seems like an obtuse statement, it is, in fact, the product of weeks of research. Initialy, we
believed that all EMIS must have a communication functionality integrated within, meaning that each
user accessed a common system, which would allow for interconnectedness and real-time data sharing.
This belief was the result of our trip to MEMA, where we were shown WebEOC, a sophisticated and
comprehensive EMIS (Hengen & Bagdonas, 2014). However, once we began assessing other EMIS
from around London, it became clear that EMIS were primarily used as an information database.

Reaching this conclusion, we focused our energy on creating the information system. Additional
functionality, such as a task log and messaging system, while still important to include, were no longer
driving the project. As aresult, the platform used to base the EMIS could be reduced, allowing for
greater simplicity in the final system. Ensuring that the system excelled as an information database
would increase its longevity and best serve the needs of Hounslow.

An EMIS should integrate additional features that enhance command, communication and
control.

Despite the fact that the information viewer is paramount to the success of the EMIS, we
discovered a number of additional features that could be incorporated to enhance the functionality of the
system. In general, the additional features were aimed at enhancing one of the three C’s: command,
control and communication. We developed alist of system features, seen in Appendix D, which could
be included in the system. Redlistically, this discussion will focus only on the three most important
featuresto be included, as determined by the results of the focus group (Davill & Palmer, 2014).



Task Log. A task log is one feature that is complimentary to the core EMIS functionality. It was
identified as the most desired feature to compliment the EMIS. A task log allows usersto easily record
what they have done during an emergency. Additional task log functionality includes sorting tasks based
on who had completed them, automatic time stamping, and identifying the status of tasks.

GIS. All of the boroughs we visited commented on the importance of GIS during emergency
response. Including asimplified GIS system with the EMIS would allow responders to have dynamic
geographic information readily available to complement the information they have stored in the EMIS to
improve emergency response.

Contact List. We found that contact lists play an essential role during an emergency. Having a
searchable, organized and convenient contact list included in the EMIS would allow for more efficient
emergency response.

These features should be included into the EMIS in an appropriate way to increase the utility of
the EMIS system. Our design incorporated a Task Log, GIS, and a contacts list. These can be seen in
numbers4 & 5 in Figure 22. They should be integrated in away that is consistent with the system
devel opment findings discussed below.

The features described above should be integrated with the EMIS, not located remotely or in a
discrete system. This means that they are used in conjunction and easily accessed from the EMIS. This
could either happen through incorporating these features within the EMIS, opening them simultaneously
in different windows, or having links to these features.

An EMIS should be intuitive because users may not be familiar with the system.

The main users of this system will be volunteers, who may not be familiar with the EMIS or the
Contingency Planning Unit. Regardless of their experience, users play akey part in emergency response.
They need to be able to efficiently access necessary information to contribute to an effective emergency
response (Arnold, 2014; Davill & Axelsen, 2014; Pearkes, 2014).

Dueto the likelihood of users being inexperienced, they system must be intuitive and easy to use.
Users need to be able to navigate and locate information quickly in stressful situations. The system
needs to be organized in asimple and natural way so information islaid out where the user expectsit to
be. Additionally, the system needs to be designed in away that hel ps the user navigate and locate
information essential to their tasks.

What we have gathered from our interviews with other boroughsisthat an EMISissimply a
window into information stored in avariety of procedural documents created by local resilience teams.
The main focus with these systems is simplicity. Unlike MEMA, which is flanked by a staff of 50+ full-
time, trained responders, complete with their own, dedicated I T department, most of the local boroughs
have one or two full time responders, and al other members who occupy the ECC during crises are
volunteers, trained once or twice ayear, who spend the rest of their time doing their “real” jobs
(Pearkes, 2014). Constant staff turnover also makes providing adequate training difficult. In order for all
people to be able to use the system, it must be kept to its essential elements and be intuitive.



An EMIS should contain an effective user-interface design using a set of Ul heuristicsas a
guide.

The usability heuristic published by Nielson outlines a number of important traits critical for Ul
design (2005). Having worked with these design criteria, their importance can be verified:

Visual metaphors are important in Ul design because they allow for the identification of information
without the need to read.

Using visual association can be a powerful method for simplifying the system for users and
directing them to essential information. Visual association refers to using colours or images to link
common information. This technique was used in many of the systems we saw and was highly
recommended as an effective method to increase usability.

Visual association can be used in the EMIS design to link common information, such as that
pertaining to a certain coordinator, by using similar coloured pages to display their information.
Additionally, metaphors can be used to identify key functionality such aslinksto maps and the home
page. Using visual association throughout the EMIS can greatly increase the usability of the system.
Visual association can be seen used in the new system in number 2 in Figure 22.

Information ~

Operations ~

Figure 23 - Colour Coding between Roles
A consistent user interface allows for rapid learning and navigation due to familiarity.

Using a consistent user interface makesit easier for usersto learn quickly and navigate through
the EMIS. Essentially, the organization and design of the system should be consistent throughout the
EMIS so users know what to expect. Additionally, once the user becomes comfortable with the system
they can use the rest of the system without further training.

Discrete coordinator pages prevent information overload because users only see the information
pertinent to them.

Preventing information overload is a critical aspect of creating an effective EMIS. Information
overload occurs when aperson is presented with too much information. This resultsin difficulty finding
pertinent information and therefore reduces productivity. From interviewing various boroughs, the
conflict between information overload and information availability was a common talking point.
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Boroughs want to provide users data on al possible emergency scenarios. However, they have a hard
time accomplishing that without information overload.

Solving this conflict of data access and information overload is essential to creating an effective
EMIS. We made use of Hounslow’s unique emergency management organization structure to solve this
conflict. Hounslow has a series of emergency coordinators who all have separate responsibilities during
an emergency. Organizing information by coordinators hel ps prevent information overload while still
providing everyone with the all the information pertinent to them.

Quick links enhance efficiency because it provides rapid access to frequently utilized links and
information.

A quick link, in this context, refers to the various buttons that are located at the top of each page,
as shown in Figure 24. These quick links are constant throughout each page in the EMIS, allowing a
user to access them whenever need be. With the distribution of information separated by each
coordinator, it was decided that any coordinator would need access to common information, such as
maps & GIS. Rather than burying links within pages for each coordinator, they were placed at the top.
Again, the consistency allows for a user to be familiar with thisinformation, even if they switch
coordinator roles.

A Home & ContactsList ETasklog @Maps @ Action Cards  Controller ~

Figure 24 - Quick Links example

An EMIS should be simple and easy to maintain

Due to the non-technical nature of the staff in many of the emergency control centres, it is
essential that the system architecture be kept as simple as possible. Keeping the platform to the bare
minimum makes understanding the underlying structure simpler, which then enhances the
maintainability.

An HTML platformis the best option to address Hounslow needsin that it is robust and easy to use.

Though a number of platforms exist for the information aspect of the EMIS, we have determined
that an HTML/CSS based web platform is the best option for Hounslow’s EMIS. The combination of
HTML with CSS allows for the rapid development of avisually appealing system. Additionally, the
ability to integrate JavaScript with the CSS and HTML 5 allows for the creation of dynamic elements,
such as dropdown menus and hover buttons. This functionality could not be achieved with Microsoft
Word, PowerPoint or Excel. While Access could provide the necessary functionality, it is more complex
and would require more time to create and maintain.

Google Drive provides an acceptable service to address the communication side of emergency response
due to its forn/quasi -database functionality.

Google Drive, while not the ideal system for the main platform, allows for rapid and simple creation
of forms, which can easily be embedded within an HTML framework, using asingle line of code. This
integration can be seen in Figure 25.
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Figure 25- Sample Task Log Form Entry

The data collected from the form is then time stamped and inserted into a Google Spreadsheet,
which allows for datafiltering and summary. This recording functionality can be seen in Figure 26.
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Figure 26- Sample Task Log Register

Thisrecord islocked so only the owner of the document can alter any element of the form. This
adds alayer of security to the document that was never previously in place. Dueto its ease of use and
modification, this system aligns perfectly with Hounslow’s needs.

An EMIS should be catered to the needs of the system users

Every system has to make a compromise between functionality and simplicity that depend on the
user of the EMIS. The EMIS users encompass all stakeholders in an organization. Hounslow has very
specific circumstances that impacted our EMIS design, including a need for system simplicity and easy
maintenance due to support and training constraints. HTML and Google Drive were selected as
platforms for Hounslow’s EMIS because they had the best compromise between simplicity and



functionality. Likewise, the system structure directed usersto just the essential information for each
function coordinator dueto the likely inexperience of the operators of the system.

After an EMIS has been developed, a user guide should be created outlining how to use the
system. This should be focused on those users who will be operating the EMIS. It should be able to
address any questions users encounter with the system as well as be used for training with the system.
Designing the system for the users of the system is essential to the effectiveness of an EMIS.



Chapter 6: Conclusions and Recommendations

Our analysis of Hounslow’s old system, coupled with the visits to other boroughs and the needs
assessment have given great insight into a number of aspects needed to build an EMIS for boroughsin
the greater London area. Using these design principles, we were able to effectively create anew EMIS
for Hounslow to provide a user-friendly system which is functional, robust and visually appealing.

This project generated a number of outcomes. First we developed afully functional, aesthetically
pleasing and user-tested system that offers a deployment-ready EMIS to be used in in Hounslow’s
BECC. In order to support this system, a user guide, outlining system features, and a maintenance
document, which encompasses all aspects of system maintenance, were created so the CPU staff could
support the system in the future. Finally, this project generated design principles to guide future EMIS
design, adocument which islargely missing from the professional literature of the topic.

A number of conclusions were drawn from this project. First, smplicity isakey characteristic
of an EMIS. The common user is inexperienced so the system needs to be simple enough that users can
intuitively use the system. In order to enhance system simplicity, we limited the number of additional
features and aimed to build a simple user interface to efficiently organize and display information.

Second, we concluded that user interface design is critical to building an effective EMIS.
Effective Ul design used in our EMIS design include: visual associations, consistent page organization
and utilizing existing colour schemes. Each of these elements enhanced the usability of the system by
aiding user navigation.

Third, the EMIS software platform matters and depends on local needs. The platform must be
carefully considered to balance desired functionality with ease of creation and maintenance. HTML/CSS
were used for Hounslow’s system with integrated google drive because they were the best compromise
between functionality and maintainability. This platform was also simple enough we handed over a
complete system that Hounslow will be able to maintain in the future.

Fourth, Rapid Application Development (RAD) isacritical software-development lifecycle for
quick system creation. This design approach involved a condensed planning phase concurrent with the
construction of the system. An iterative cycle of building and testing is then used to improve the system
design until it isimplemented.

Finally, the system we developed was intuitive, visually appealing and functional. The usability
study showed that people understood and appreciated the layout of the system; users had minimal
complaints and felt it was visually appealing and professional. Additionally, they were comfortable
using the system; they rapidly picked up on the discrete coordinator pages and were able to identify
information in the quick links section. In all, the data collected in this study suggests that even with no
training, the users felt the system was simple enough to use in an actual emergency. Thisis proof that
the system design was effective at creating an intuitive and easy to use interface.

Overall, this project provided a unique window into emergency response. This project
emphasized the need to design an EMIStailored to the user and create an intuitive and simplified
system. Without such a system, emergency responders can quickly become overwhelmed by the amount



of information involved in managing an emergency. This system ameliorates this problem by providing
ameans of imposing order on chaos.

Recommendations

After having thoroughly studied EMIS design, we have uncovered a number of facets about
EMIS design. Ideally, all of these concepts would have been incorporated into Hounslow’s EMIS;
however, due various constraints, we were unable to incorporate a number of system elements. In this
section, we outline recommendations for continued system development and improvement.

Don’t rely on Web-based plain-text to HTML tools

Although we have provided a comprehensive maintenance document, outlining the basics of
HTML and how to change various aspects of the system, there are a number of systems available which
can aid users in updating content. Manual coding is preferred to these automated services since they can
generate unnecessarily complex HTML tags. A number of websites offer this service for free; simply
searching “rich text to HTML” in Google provides a number of sources, however, this option is not
recommended due to the large number of tags it generates, greatly increasing system complexity.

If the HTML editing does prove to be troublesome, another option, though considerably more
expensive, is Adobe Dreamweaver, which is an industry standard web-development tool. This program
allows the user to create or edit the content of the page like they would in Microsoft Word, and
generates a streamlined code to match the changes made. This program allows for manipulation of the
CSS profiles, which allows the user to customize the way the system looks. If anon-coding solution is
required, Dreamweaver is recommended.

Push for ICT integration of this system

Theideal situation for system maintenance would be full ICT support. In our meeting with ICT,
it appears that they will attempt to integrate the EMIS into their platform within the next three years
(Akai et a., 2014). ICT support of this system would give the CPU staff direct access to ateam of
skilled devel opers who could update, refine and expand the site to meet future demands. This team of
skilled professionals could bring the system to a new level of functionality, including making a number
of changes outlined in this section. Additionally, an ICT compatible system would be supported by their
team of developers, meaning that any of the tough editing jobs (i.e. not simple content edits) could be
doneby ICT.

Upgrade the hardware in use around the BECC

Having spent a considerable amount of time in the BECC, we have become familiar with the
capabilities of the current equipment. The entire emergency response is run off of six computers, all of
which are identical models and are equally antiquated. These computers take along time to boot, and
once they have booted, take even longer to run through their start-up protocols to open the existing
EMIS. We recommend a business case for a series of newer |aptops. Based on our system design, these
computers do not need to be top of the line. Entry level computers will be sufficient to run our EMIS,
which is designed to be run in an Internet browser. Additionally, we recommend a higher resolution
projector, which will allow for an increase in pixel density on the SmartBoard. Thiswill make the menu
bars take up less space on the screen (due to the fact their width is afixed pixel value; it is not relative),
and free up more space in the content area. Users would not have to scroll asfar to read al of the



information contained. Finally, we advocate the purchase of two monitors, which can be wall-mounted
on either side of the SmartBoard and function much like the white boards currently do. These monitors
could be dedicated displays: one could display the task log, reminding all users what has been done,
which actions are pending and those that still need to be completed, while the other monitor could serve
as a dynamic display of important contacts for that response in particular (such as LALO’s number,
external agencies that may need to be frequently contacted, etc.).

Push to develop a custom EMIS application

While we have found HTML to be arobust platform for system development, the ideal would be a
custom application that does not require an Internet browser to run. Additionally, this application should
have the ability to perform more complex processes, such as keystroke monitoring (for a complete
record of the incident) and call logging and monitoring. An application would be able to make better use
of the system hardware is a much more permanent, long-term solution.

Add further visual metaphors to enhance the user experience for all

While this system has been develop to ahigh level of completion, afew aspects of the design were
overlooked. For example, the colour coding of each page, while fine for most, would not benefit a
person who is colour-blind. In order to remedy this, icons should be developed for each coordinator, and
these can then be inserted into each page to remind the user what page they are on. In terms of location,
the coordinator icon would likely be most effective on the top of the side navigation bar.

Develop communication tools for integration into the system

While the new system is an excellent portal to information, short of the task log, this system does not aid
in user communication. A future iteration of the application should include a wealth of communication
tools, including “chat” functionality and the ability for the LALO to take pictures or video on the scene
and relay it back to the staff at the BECC. Additionally, a means of directly contacting/integrating with
the LLACC would be advantageous in the case of a multiagency response.

Develop a database functionality to support the system

Future iterations of the system should include enhanced database support, allowing for rapid storage and
recall of information from the current as well as previousincidents. Additionaly, all actions could be
recorded on the database, alowing for a complete paper-trail of the entire incident. Post-incident
analysis could reveal exactly who did what and when they did it, which could be useful for identifying
mistakes and correcting them before future incidents occur.

Develop a secure login screen to enhance functionality and security

While the local storage of this system ensures that only people physically in the BECC can access the
information, future iterations should have enhanced security features, such asalogin screen. Thislogin
screen could alow different users access to different information. For example, the support staff don’t
necessarily need access to the same level of classified information that the CPU officers do, and as such,
the login would allow for information restrictions. Additionally, alogin screen would allow for
username monitoring, such that staff could monitor the amount of time a person had been logged into
the system, to ensure that staff wasn’t working too long at a single incident.



Encourage the unification of emergency response framework in London

Thereisalarge amount of room for improvement in the emergency response framework in
London. Currently, each borough has its own variant of the Contingency Planning Unit, which is
required under the Civil Contingencies Act of 2004 (Secretariat, 2008). However, each borough goes
about its emergency planning and response in various ways. Hounslow uses a coordinator-based system,
with each coordinator responsible for specific tasks (Davill & Axelsen, 2014), while Sutton uses a
directorate based system (Arnold, 2014) and Hillingdon has removed the subdivision of labour entirely,
giving al of their responders the ability to perform any task (Pearkes, 2014). This disconnect in structure
givesrise to anumber of different, disconnected systems that function independently from one another.

While these discrete systems function sufficiently for intra-borough response, there is no ability
to scale these systems from the local to the county-wide level. One solution to this problem, similar to
the system employed by MEMA, is the standardization of EMIS and emergency response structure
throughout the area (i.e. greater London) (Hengen & Bagdonas, 2014). A standardized system would
allow for scaling for any emergency. Small scale emergencies could be handled locally, however, if the
incident grew, there would be a native transition from the local system to the LLACC, who coordinates
multi-agency response, due to the inter-compatibility of a standardized system. Currently, the greater
London areais pioneering the EMIS “ResilienceDirect,” which is the first attempt at promoting a
standardized response information system. However, adoption of this system is entirely voluntary, and,
asit does not align well with different emergency response structures, it is not widely used (Freeston &
Munnelly, 2014).

In order to reach atruly flexible, multi-agency response system, it isimperative that a
standardized response framework be developed in the greater London area, which outlines an
organizational framework for both the Emergency Control Centres as well astheir EMIS. Another
iteration of the Civil Contingency Act might be needed to address these needs and unify the emergency
response framework across London.



Bibliography

Akai, D., Manku, K., & Tubbs, S. (2014, April 9). [ICT Interview].

Arnold, T. (2014). [Sutton Interview].

Atteih, A. S., Algahtani, S. A., & Nazmy, A. (2010). Emergency management information system: Case study. GV,
Unicom for Communication Technologies, http://www. unicomg. com/Home.

Berger, H., Beynon-Davies, P., & Cleary, P. (2004). The utility of a rapid application development (RAD) approach
for a large complex information Systems development.

Beynon-Davies, P., Carne, C., Mackay, H., & Tudhope, D. (1999). Rapid application development (RAD): an
empirical review. European Journal of Information Systems, 8(3), 211-223. doi:
10.1057/palgrave.ejis.3000325

Bourne, M. (2005). NEED FOR NIMS. Fire Chief, 49(12), 46-52.

Bram, S., & Vestergren, S. (2012). Emergency Response Systems: Concepts, features, evaluation and design.
Linkdping University, Linkdping.

Buck, D. A., Trainor, J. E., & Aguirre, B. E. (2006). A critical evaluation of the incident command system and NIMS.
Journal of Homeland Security and Emergency Management, 3(3).

Carver, L., & Turoff, M. (2007). Human-computer interaction: the human and computer as a team in emergency
management information systems. Communications of the ACM, 50(3), 33-38.

Chalofsky, N. (1999). How to Conduct Focus Groups—Business Skills: American Society for Training &
Development U61.

Chumer, M., Turoff, M., Walle, B. A. v. d., & Yao, X. (2004). The design of a dynamic emergency response
management information system. Journal of Information Technology Theory and Applications, 5(4), 1.

Contingency Planning Unit. (2013). BECC Manual: Operational Guidance (2 ed., pp. 45).

Davill, R., & Axelsen, B. (2014). Introductory Presentation [Presentation]. Hounslow.

Davill, R., & Palmer, T. (2014, March 31). [[Focus Group]. EMIS Design Criteria].

Dym, C. L., Little, P., Orwin, E. J., & Spjut, R. E. (2009). Engineering Design: A Project-Based Introduction (3 ed.).
Hoboken: John Wiley & Sons.

ESi. (2014). WebEOC Professional. Retrieved February 23rd, 2014, from
http://www.esi911.com/esi/index.php/products-mainmenu-68?id=377

Federal Emergency Management Agency. (2008). National Incident Management System. Retrieved from
http://www.fema.gov/pdf/emergency/nims/NIMS core.pdf.

Freeston, S., & Munnelly, K. (2014, April 1). [Ealing Interview].

Hengen, T., & Bagdonas, A. (2014, March 3, 2014). [MEMA Interview].

Hillingdon, L. B. 0. (2013). Civil Protection Service. Retrieved January 26th, 2014, 2014, from
http://www.hillingdon.gov.uk/article/20466/Civil-Protection-Service

Hounslow Contingency Planning Centre. (2014). Local Risks. 2014, from
http://www.hounslow.gov.uk/index/advice and benefits/emergency planning/localrisks.htm

Hui, W. (2011). How well do you know Rapid Application Development (RAD)? IT Evolution. from http://it-
evolution.blogspot.co.uk/2011/04/how-well-do-you-know-rapid-application.html

Julies, I. (2004). The role of incident management systems. Civil Engineering : Magazine of the South African
Institution of Civil Engineering, 12(9), 18.

Lewis, C., & Rieman, J. (1993). Task-Centered User Interface Design.

Moynihan, D. P. (2009). The network governance of crisis response: Case studies of incident command systems.
Journal of Public Administration Research and Theory, 19(4), 895-915.

Munassar, N. M. A., & Govardhan, A. (2010). A comparison between five models of software engineering. 1JCSI
International Journal of Computer Science Issues, 7(5), 94-101.

Nielsen, J. (2005). Ten usability heuristics.

Palmer, T. (2014). WPI London Project Centre Proposal Form. UK.



http://www/
http://www.esi911.com/esi/index.php/products-mainmenu-68?id=377
http://www.fema.gov/pdf/emergency/nims/NIMS_core.pdf
http://www.hillingdon.gov.uk/article/20466/Civil-Protection-Service
http://www.hounslow.gov.uk/index/advice_and_benefits/emergency_planning/localrisks.htm
http://it-evolution.blogspot.co.uk/2011/04/how-well-do-you-know-rapid-application.html
http://it-evolution.blogspot.co.uk/2011/04/how-well-do-you-know-rapid-application.html

Palmer, T., & Axelsen, B. (2013). Hounslow Multi-Agency Community Risk Register (1.1 ed., pp. 36). Hounslow:
The Continegency Planning Unit.

Pearkes, B. (2014, March 21, 2014). [Hillingdon IMS Viewer Interview].

Previstar. (2014). CPS - RESOURCE Manager (RM). from http://www.previstar.com/Products/products RM.asp

Randall, T. E., Defence, R., & Development Atlantic, D. (2011). Incident Management Systems Evaluation and
Usability Assessment.

Reed, J. H., Rogers, G. O., & Sorensen, J. H. (2008). Establishing functional requirements for emergency
management information systems.

Royse, D. D. (2009). Needs assessment. New York: Oxford University Press.

Sears, A., & Jacko, J. A. (2007). The human-computer interaction handbook: fundamentals, evolving technologies
and emerging applications: CRC press.

Secretariat, C. C. (2008). Civil Contingencies Act 2004: a short guide (revised).

U.S. Department of Health and Human Services. (2014). User Interface Design Basics. 2014, from
http://www.usability.gov/what-and-why/user-interface-design.html

UK Cabinet Office. (2005). Emergency Prepardness London: HM Government Retrieved from
https://www.gov.uk/government/publications/emergency-preparedness.

UK Cabinet Office. (2010). Emergency Response and Recovery. London, UK: HM Government Retrieved from
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/253488/Emergency R
esponse_and Recovery 5th edition October 2013.pdf.

Vallenilla, V. I., Pulkowski, J. L., Musteata, E. S., & Weininger, S. J. (2013). Methods to Warn and Inform Before,
During, and After an Emergency. Worcester, MA Worcester Polytechnic Institute.

Walle, B. v. d. T., Murray. Hiltz, Starr Roxanne. (2009). Information systems for emergency management (Vol.
16). Armonk, NY: M.E. Sharpe.



http://www.previstar.com/Products/products_RM.asp
http://www.usability.gov/what-and-why/user-interface-design.html
http://www.gov.uk/government/publications/emergency-preparedness
http://www.gov.uk/government/uploads/system/uploads/attachment_data/file/253488/Emergency_Response_and_Recovery_5th_edition_October_2013.pdf
http://www.gov.uk/government/uploads/system/uploads/attachment_data/file/253488/Emergency_Response_and_Recovery_5th_edition_October_2013.pdf

Appendix A Responders Available for Deployment in Hounslow

Category 1 Responders

Category 2 Responders

The London Borough of Hounslow
Contingency Planning Unit (CPU)
Metropolitan Police Service (MPS)
London Fire Brigade (LFB)

London Ambulance Service (LAS)
NHS England

Public Health England (PHE)

West London Mental Health Trust
(WLMHT)

West Middlesex University Hospital
(WMUH)

Hounslow and Richmond Community
Headthcare (HRCH)

Utility Companies. Electricity; Gas,
Water and Sewerage

NHS Clinical Commissioning Groups
BAA Heathrow

Transport for London (TfL)

Network Rail

Train Operating Companies
Highways Agency

Public Communications providers
(fixed and mobile)
Port of London Authority (PLA)

Health and Safety Executive (HSE)



Appendix B Preliminary Hounslow EMIS Requirements

mame  Visual Requirements

« Effectivein design

» Effective Color Scheme

« Corporate Branding

+ Consistent User Interface Throughout the App

« Easy to Edit, Modify and Update

« Supports multiple file types

« Intuitive- users should be able to learn without prior instruction
* Resiliently and Robustly Constructed

» Efficient and Streamlined

* Flexible

« Simple

» Cost Effective (free or minimal annual cost)

» Remote Access Compatible (Cloud Computing or USB)
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Appendix C  Needs Assessment Focus Group Outline Sheet

What elements of the existing system are useful ?

o Layout
0 Each coordinator getstheir own set of links
0 Link names
0 Menus/submenus

e Information

e ContactsList

e Download each link independently?

Ul Design- What do you want the system to look like?
Functionality- What should the system be able to do (ideally)?

e Would this feature be useful ? How would you use this feature?
o Would it benefit you? How might this feature benefit you?
e How important do you feel thisto be?

Some ideas for functionality:

e Digitized Task Log

e Login Screen

e Time-monitoring of users

e Email integration

o eforms

e Contact List

e GISintegration

e Situation Report exporting (to different formats. LLACC, Hounslow)

Rank your top 5 choices for integration

Content — What content should be included in the system? What is the most effective way of organizing the
content?

- Isthere anything in the current system that is missing?



Appendix D  Potential Functional Elements of New EMIS

Twitter Integration
Integrate Twitter Feed Into System

Weather Maps
Live Access to Weather Maps

Maps & GIS
Integration of GIS within system

Task Log
Digital Recording of All Task Performed by User

\[=oeee fe- Digital Logging and Dissemination of all Messages
Recieved

Mobile

Compatibility System can be run of a Mobile Device (Smartphone,

Tablet, etc.)

Printable
Information from the system is capable of being printed

Time Monitoring
of Users

Monitor the length of time each username has been on
the system

Digitize forms to great a digital record of all forms
completed

Situation Report

: ) User inputs data into textfields, which are formatted into
(SitRep) exproting

appropriate format for different SitRep formats
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Appendix E  General “Core” Interview Questions
e How oldisyour IMS?
e Why did you change from the system you have before?
e What did you use as guidelines for creating your current IMS?
e How often isyour system used?
e What are the minimal functional requirements for your IMS to be successful ?
e What are the desired requirements that would make an IMS most optimal ?
e What updates would you add to your current system that were not created during the initial
design?
e What aspect of your IMS actually slows down emergency response?
e Why did you choose the current platform that your IMS operates on?
e How long did it take to create your IMS?
e Arethereany training documents or procedures available for your IMS?
e How difficult isit to update your IMS?



Appendix F - EMIS Usability Test Tasks
IMS Usability Test 1

The purpose of thistest isto evaluate the usability and simplicity of our Incident Management System design. We
have created specific tasks for you to complete that are oriented so that we better understand if or how easy our
system isto use. We would like for you to be vocal about all your thoughts on the system, and in the end provide
us with any suggestions you think would be beneficial for us to consider when refining our IMS. Y ou are the user
of this program; you are the person who this system is being designed for. Please let us know anything we can do
that will make this program simpler and easier to understand/navigate. Also, if you are willing, we will provide
you with a short, anonymous survey questioning your experience with our IMS. We would greatly appreciate
your answers.

Task 1

Open the Incident Management System. Thisis an emergency response effort, not business continuity.
Y ou have been assigned the position of Information Coordinator for this specific Incident; please
navigate to the Information Coordinator’s homepage.

Task 2

The BECC Controller has asked you to set up atelephone helpline to warn the public about an
emergency Situation. Please navigate to the instructions for setting up a telephone helpline.

Task 3

Since you just completed atask, it must be recorded in the task log so that there is a definite record of it.
Please navigate to the task log and record the task that you just completed.

Task 4

It has been determined that there is no longer a need for the Information Coordinator position. You have
been reassigned as the Welfare Coordinator. From your current screen please navigate to the Welfare
Coordinator homepage.

Task 5

The emergency rest centre is asking for any food that can be supplied. Please find the page related to
supplying food to an emergency rest centre in acrisis situation.

Task 6

Asthe Welfare Coordinator, you have actions that need to be completed in the near future. Please go
back to the Welfare Coordinator homepage and navigate to the Ongoing Actions.

Task 7

A new Welfare Coordinator is coming in to replace you. In order to understand what situation they are
walking into, you need to fill out aHandover Form and provide it to them. Please print a Handover
Form.



IM S Usability Test 2

The purpose of thistest isto evaluate the usability and simplicity of our Incident Management System design. We
have created specific tasks for you to complete that are oriented so that we better understand if or how easy our
system isto use. We would like for you to be vocal about all your thoughts on the system, and in the end provide
us with any suggestions you think would be beneficial for usto consider when refining our IMS. Y ou are the user
of this program; you are the person who this system is being designed for. Please let us know anything we can do
that will make this program simpler and easier to understand/navigate. Also, if you are willing, we will provide
you with a short, anonymous survey questioning your experience with our IMS. We would greatly appreciate
your answers.

Task 1

Open the Incident Management System. This is an emergency response effort, not business continuity.
Y ou have been assigned the position of Welfare Coordinator for this specific Incident; please navigate to
the Welfare Coordinator’s homepage.

Task 2

Due to this emergency being located near schools, the BECC controller has asked you to login to the
Schools Asset Management Database. Please navigate to the page where this information is located. (No
need to actually log in).

Task 3

Asthe Welfare coordinator you have now also been assigned as the Emergency Rest Centre Manager.
From your current screen, please navigate back to the Welfare Coordinator’s homepage, and from there,
access the Initial Actionsthat are to be completed by the Emergency Rest Centre Manager.

Task 4

Asthe current emergency intensifies, the BECC Controller aerts you that they will need supplies down
at the Emergency Rest Centre. Thisrequires that you understand the details of the Crisis Purchasing
Scheme. Please navigate to thisinformation.

Task 5

It has been determined that this emergency has become a Business Continuity matter as well. Please
navigate to the First Actions of the Welfare Coordinator in the Business Continuity section of the IMS.

Task 6

Each task you complete as the Welfare Coordinator needs to be recorded. Please navigate to the IMS
task log.

Task 7

A new Welfare Coordinator is coming in to replace you. In order to understand what situation they are
walking into, you need to fill out a Handover Form and provide it to them. Please navigate to the
Welfare Coordinator homepage in the Emergency Response section of the IMS and print a Handover
Form.



IM S Usability Test 3

The purpose of thistest is to evaluate the usability and simplicity of our Incident Management System design. We
have created specific tasks for you to complete that are oriented so that we better understand if or how easy our
systemisto use. We would like for you to be vocal about al your thoughts on the system, and in the end provide
us with any suggestions you think would be beneficial for us to consider when refining our IMS. Y ou are the user
of this program; you are the person who this system is being designed for. Please et us know anything we can do
that will make this program simpler and easier to understand/navigate. Also, if you are willing, we will provide
you with a short, anonymous survey questioning your experience with our IMS. We would greatly appreciate
your answers.

Task 1

Open the Incident Management System. This is a business continuity effort, not emergency response.
Y ou have been assigned the position of BRT Manager for this specific Incident; please navigate to the
BRT Manager’s homepage.

Task 2

Y ou happen to be the only person working on the business continuity aspect of this emergency,
therefore you need to switch from position to position. The BECC Controller asks you to work as the
Information Coordinator and set up a staff recorded information line. Please navigate to the page
displaying this information.

Task 3

Y ou need to make arecord of the fact that you completed this action. From your current screen please
access the Task Log.

Task 4

The BECC controller alerts you that you have to switch to the Emergency Response aspect of this
emergency effort and act as the Operations Coordinator. Please navigate to the First Actions of the
Operations Coordinator.

Task 5

There is a need for a LALO to go down to the scene of the emergency. Because he is in a rush and can’t
accessthe IMS, you need to do it for him. Please access the safety guidelines of the LALO Coordinator.

Task 6

Since you were originally working as the BRT Manager of Business Continuity, you have a duty to give
aCMT briefing. Please navigate back to the information that needs to be discussed during the meeting.

Task 7

Since you also acted as the Information Coordinator for the Business Continuity, you need to make sure
you follow all the actions of that come along with this position. Please access the ongoing actions of the
Information Coordinator.



Appendix G Usability Testing Debrief
How many times have you been called to work in the Emergency Control Centre?

Never Once Twice More than twice

Please answer the following questions regarding your experience with the system.
Onascaleof 1to 5, with 1 being not at al and 5 being exceptionally, please rank the following:
The system was simpleto use:
1 2 3 4 5
The system wasintuitiveto use (i.e. it felt natural to navigate, the or ganization made since):
1 2 3 4 5
The system was visually appealing:
1 2 3 4 5
Therewas a consistent user interface between pages:

1 2 3 4 5

Please comment on the following statements:
The visual associations (colour coding of pages, icons on quick link buttons) wer e useful.

Strongly Disagree  Disagree Neither Agree or Disagree  Agree Strongly Agree

Comments:

The system layout made sense.
Strongly Disagree  Disagree Neither Agree or Disagree  Agree Strongly Agree

Comments:



Theinformation was presented in a concise and efficient manner .

Strongly Disagree  Disagree Neither Agree or Disagree  Agree Strongly Agree

Comments:

| would you be comfortable using the system now if an emergency ar ose.
Strongly Disagree  Disagree Neither Agree or Disagree  Agree Strongly Agree
Please explain your fegling expressed above.

Where could the system be clearer?

Additional comments;



Appendix H User Guide
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74



OFFICIAL

g’* London Borough
Ry of Hounslow Hounslow IMS User Guide

Table of Contents

511 e a1 [ o — 3
USING the SYSEEIM ...t e e e e s 4
OPENING tHE: SYSIEMT .commvusmuuvmmsnmirseiasnm s s R R N RN R 4
Select the TYPe Of EMEIGENCY ...oooiiiiiiiieie ettt e 4
Selecting an FUNCtion CoordiNator ..............coouiiiiieieiiie e e 5
Layout of the Function Coordinator Page ..............cooiiiiiiiiiiieiiie e 5
Navigation bar With qUICK lINKS ...........cooiiiiii e 6
IHIOIYE i e A R B P R PR AR08 6
o1 (o ] L — 6
L= 1 I o o S OO SO 6
VTBDS .. et h et ee e e h et e 6
ACHON CAIAS ...ttt ettt ettt et es e e e eh e ee e 7
Function Coordinator TOGGIE. .........vuiiiiiiie ettt e e e 7
ACHON Card SIAEDAr s v s R L N R e 7
Infarmation Content VNMIMEIW, «:.usumessssssmmsvmnsmssmmsmmsss s TR 9
TASK O - ettt ettt etk et b e e ek e s e e 10
How 10:SeUP e Task LOG «ummivsmuvmmmmmmsasie s s s i i s 10
USING T8 TASK LOG ...ttt ettt e 10
Additional TS s s R R 12
Useriand. Maintenance DOCUMEGITS . mmmmmssssmmmmeorsasmrmmome s i s 12
NAVIGATION TIPS ..oitieie ittt ettt ettt es et eneae e st eenne e s 12
11— 12
INCrEasSINg TEXE SIZE........ooiiie ittt et e 12
Bl S e s s s s T e TS 12

Page 2 of 12

Version 1.0
OFFICIAL

75



OFFICIAL

#ﬂ* London Borough
Ry of Hounslow Hounslow IMS User Guide

Introduction

This is a guide that provides operation instructions to users of Hounslow’s Incident
Management System (IMS) Viewer. The goal of this guide is to familiarize users with the
basic features and functionality of the IMS Viewer so that the reader will be able to
confidently and effectively use the system. The main features covered in this guide are:

1. How to launch the system
2. How to navigate to a function coordinator page
3. How to understand the layout of the coordinator pages, including:
a. Quick Links
b. Action Cards
c. Information window
4. How to set up a Task Log for an incident, as well as record an action in the Task Log

The IMS Viewer contains information useful for dealing with emergencies. The system is
designed to allow a user to quickly and easily find the necessary information during an
emergency response effort.

Note that this guide does not provide technical information about the system or outline the
specific layout, in regards to platform, of the system. Please consult the maintenance guide
for this information.
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Using the System

Opening the System

After logging in to one of the 6 function coordinator computers (distinguished by their title
and colour), the IMS Viewer should automatically open once you are logged in.

If this is not the case, there is a shortcut on the desktop of the computer labelled “Hounslow
IMS Viewer.” This will open up the system and bring you to the home page.

In order to access the information stored within the IMS Viewer, the system is divided up by
the function coordinators. Navigating the system is comprised of two steps:

1. Selecting the type of emergency
2. Selecting the function coordinator you have been assigned for the emergency

The information needed to complete these two steps will be given to you upon your arrival to
the Emergency Control Centre (ECC).

Select the Type of Emergency

From the IMS Viewer, select either Business Continuity or Emergency Response (Figure 1)
depending on the type of emergency.

London Borough Loomukie  Eiskioy  @uaps G Ahoncans

of Hounslow

Hounslow Incident Management Viewer

Please Select Type of Emergency

Figure 1 - Hounslow IMS Viewer home page
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Selecting an Function Coordinator

The next step is to select a function coordinator. After selecting the type of emergency, you
will be brought to a screen similar to Figure 2. This screen will differ depending on the type
of emergency. Select the coordinator you have been assigned to.

., London Borough i 2 T
Q,_Omowhw Aroms  Roomil FTakio;  Oskps 80t Cads

Emergency Management

Please Select Your Assigned Role

Figure 2 - Function Coordinator page

Layout of the Function Coordinator Page

Once you select a coordinator, you will brought to a page that looks similar to the one shown
in Figure 3.

i, London Boraugh 7 Atome  RComaclslist [ETasklog @Maps @ Action Cards  Weffare ~
of Hounslow <
_ ------------------------_-----‘
First Activns = -
First Actions I
B onencactons i
| oA . <|: ;a:';m'él at the Emergarcy Contra’ Centre. 3 ar e atfendar:e shest and update yoursefon the cument situation ard staff of tr Emergency Managensrt i
I « The Cratroline wil :’lmmm' Yo to A pamice ar Farsion o Fractars I
l A P + Cyen N srvsofl Culluok, using (e loy i debi s prov ded Bereel e monilus for youn pasilion
Zaiaitii « Skl ar Emegery Evenl Lug (Sse Iz Eneryeiicy Suenl Lug Actor Cac). |
| o Use tr= Datz Carcs prov ded for the partizular details or contects ard resources
Eneigercy Feeding i
= | omajess Persens I
I Coursaiing I
l Short & Long Tem I
I Hesdeala Care I
J e sy |
l chools = :
Yyl ab s Peopl
Lig‘&t E--- ---------------------_-_-----‘

Figure 3 - Sample Function Coordinator page

Each function coordinator page is broken down into three main parts as shown in Figure 3:

1. Navigation bar with quick links
2. Action Cards sidebar
3. Information content window
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Navigation bar with quick links
The navigation bar is located at the top of every page of the IMS Viewer. This bar contains

quick links, which are commonly-used functions of the IMS Viewer. Additionally, its colour
will change depending on the function coordinator you have selected.

i, London Borough fiome RlontaetsUst  Fliasklog @uaps  @waActonCarss  Weltare -

“R% of Hounslow

Figure 4 - Navigation Bar with quick links

The links provided on this bar are:

Home

Contact List

Task Log

Maps

Action Cards

Function Coordinator toggle

OORWN =

Home

The Home button will bring you back to the home page, as seen in Figure 1. This is useful if
the need arises to switch between Emergency Response and Business Continuity, or if you
are lost in the system. Additionally, the home page contains links to the Maintenance Guide
as well as this User Guide.

Contact List

This is an electronic copy of the Emergency Contact List. You can press Ctrl+F to search
the document for a specific contact.

Task Log

This links to the task log, an electronic form to keep track of actions taken by the different
coordinators. Here you can record your tasks as they happen, and will be stored into a
spreadsheet, located on the Google Drive. For additional information, see the Task Log
section of this manual.

Maps
The Maps button will link you to information on how to access Hounslow’s Geographical

Information System (GIS). This will allow you to an assortment of maps with important
locations that may be useful during and emergency.
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Action Cards
The Action Cards button will open a page that contains a complete index of all information

found within the IMS Viewer. This will allow you to search for a specific action card if you
know what you're looking for, but you don’t know where it is in the system.

Function Coordinator Toggle

Clicking this dropdown menu will display all possible function coordinators for the type of
emergency that was originally selected on the Home page. This allows you to quickly and
easily switch between different function coordinator pages.

Action Card Sidebar

The action card sidebar displays all action cards that pertain to each coordinator. Each item
in the sidebar contains information that may be utilized during an emergency. Selecting an
action card will display the information in the information content window.

The action card sidebar is broken into two general sections. At

the top are items that pertain to general actions that need to be
taken throughout the emergency. These are outlined in the
Ongoing Actions yellow box in Figure 5. These items may vary from each function

coordinator, but are generally the same.
Handover Actions
Below these are the action cards and information that is specific
to the function coordinator.
Emergency Rest Centres =
EmbTErey Faeing Thgre are twp types of arrows you may encounter within the
action card sidebar.

Homeless Persons
= Selecting an item with this symbol will bring you to
differently structured page in the IMS Viewer. For
example, if you click on the “Schools” link in Figure 5, you will be
SRR g Ton brought to a new Schools page, as seen in Figure 6. You can
Residential Gare retum to the main coordinator page be selecting the Back To
button, located at the top of the page, also in Figure 6.

Counselling

Transiation Services
Schools =

Vulnerable People
Figure 5 - Action Card Sidebar

The “Back To” link is denoted by a similar arrow as above, but facing the opposite direction.
Please note the differences between the action card sidebars between Figure 5 and Figure
6. These pages are both contained within the same function coordinator, but not all
information is available from the Schools page without going back to the main page of the
function coordinator.
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., London Borough
k of Hounslow

Education (CSLLL)

The borough sehools fall w i 1 SFicrer s Servicss 2nd florg sam ng

Tu ol Felp b schools, sec Aneax 15 oftle Encigeney Call Sl List

Contact information can be found in the emergency call out list

(In Biue feicers or slick link ancva)

Scluaks Asscl Metagement
Datakase

Pl e

Schieal Gaiey
Keyroiders List

Figure 6 - School Action Card Page

v You may also encounter this symbol, which will, when clicked, reveal additional pages

that are located within the IMS Viewer. For example, if “Pupil Numbers” was clicked
from Figure 6, additional items would then become visible, as seen below.

4= Back to Welfare 4= Back to Welfare

o
Education (CSLLL) Education (CSLLL)

HVEC Emergency [nformation HVEC Emergency [nformation

Schools Asset Management Database Schools Asset Management Database
Pupil Numbers - Pupil Numbers =

School Emergency Keyholders List Nursery Schools

Primary Schools
Secondary Schools
Special Schools

School Emergency Keyholders List
Figure 7 - Dropdown Menu
The dropdown items are displayed in a different colour than the other items in the action

card sidebar. You can close the dropdown list by clicking on the action card, in this case
“Pupil Numbers,” again.
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Information Content Window

This is where the information for each action card is displayed. Generally, the “First Actions”
information will be displayed in this area when you first select a function coordinator. If the
pageis long, you will be able to scroll down to view additional information. Scrolling will only
affect this main body portion of the page. The navigation bar at the top and the sidebar will
remain fixed in place.

In addition, many of the pages contain hyperlinks to other documents, or external websites.
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Task Log

The Task Log functionality of the IMS Viewer is used to record all actions taken as they
happen. You should be filling out the task log throughout the emergency. This section will
cover how to set up the task log for a new emergency and how to use the task log.

How to Setup the Task Log

In order to keep information for incidents separate, a new Task Log must be created for each
incident. This must be completed from the Controller Coordinator's Google account.
1. Open Google Chrome and navigate to https://drive.google.com
2. Log in using the following details:
a. Email: ecc.controller@hounslow.gov.uk
b. Password: ********
3. Once the page has loaded, click on the IMS folder, then the Task Log
4. In this folder there should be two documents:

a. Incident Task Log — the Google Form used to record actions

b. Task Log Responses — the Google Spreadsheet that contains all recorded
actions

5. Click on the Incident Task Log to open the Google Form in a new window
6. Atthe top of the page in the menu bar, click on Responses - Delete all responses

a. THIS WILL NOT DELETE ANY PREVIOUS ENTRIES IN THE
SPREADSHEET

7. Once completed, click on Responses - Change response destination
8. Select the "New sheet in an existing spreadsheet...” button and click Choose
In this window, please select the Task Log Responses

This will set up a new sheet within the Task Log Responses spreadsheet. You can
navigate between different sheets, as well as label the individual sheets.

Using the Task Log

To use the Task Log, simple click on the Task Log button, located in the navigation bar on
every page, to open it within a new window or tab.

The Task Log, as displayed below, will ask for specific fields to be completed. As seen in
Figure 8, this test task log requires at least the Name and Actions fields to be completed,
with the Comments field voluntary.
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Task Log

Instructions on using the task log

s First, navigate to this link.
» Instructions here

Test Task Log

* Required

Mame *

L

Actions *

Comments

Figure 8 - Test Task Log form

After the Task Log is completed, please click the Submit button to record the action. This will
send the information to a spreadsheet located on the Google Drive of the Controller
Coordinator’s account, along with a timestamp. Figure 9 should be displayed if the Submit
button was successful.

Test Task Log

Task has been recorded

Submit another response

This form was created using Google Forms. GO gle Dﬁve

Create your own

Figure 9 - Submitted Task Log page

Select the “Submit another response” link to return to the previous page (Figure 8) and
record a new action.
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Additional Tips

This section will look at additional tips, tricks, and features that can supplement the IMS
Viewer.

User and Maintenance Documents

This User Guide, as well as the Maintenance Guide, can be accessed by links found on the
Home page of the IMS Viewer.

Navigation Tips

The IMS Viewer runsin an Internet browser, such as Google Chrome. The “back” and
“forward’ buttons that are built into the browser will also allow you to switch between pages
in the IMS Viewer, similar to any other website.

Selecting certain links in the IMS Viewer, such as the Task Log, will open up a new tab or
window. You can easily havigation between tabs by pressing Ctrl+Tab, or windows by
pressing Alt+Tab.

Printing

You can print any page found within the IMS Viewer. Simply press Ctrl+P to print the page
you are on. This will only print the information contained within the main body of the page,
and thus the navigation bar nor the action card sidebar will not be printed.

Increasing Text Size

If you have trouble reading anything in the IMS Viewer, you can press Ctrl-+ to zoom in the
page. Likewise, if you want to zoom out, you can press Ctrl+-.

Full Screen

If you wish to view the IMS Viewer in full screen mode, you can do this by pressing F11. This
will hide the top and bottom bars of the computer.

Page 12 of 12

Version 1.0
OFFICIAL

85



Appendix |

Maintenance Guide

¥, London Borough
e of Hounslow

Hounslow Incident Management
System Viewer

Maintenance

86



OFFICIAL

#ﬂ* London Borough
v of Hounslow Hounslow IMS Maintenance

Table of Contents

511 e a1 [ o — 3
RECOMMENAEA TOOIS ......ooiiie ittt et ettt et e e ena 3
0] 1= L Lo 3
LG:To e o] [=E161 0] 1= N 3

D O Q0 TN cvrmmsnesontasoesinsoresssss st s AR S A AR AR S A SR SRR 3
BACKGIOUNG. ...ttt e et ettt et e et e e b e e e s ae e ene e s 4
HyperText Markup LANQUAGE ...........coueieiieie ettt enie e enie e 4
CasCaARING STV SNOEYE i smmaamumaasmsmn smiessssi SR SR S B ARFoa SORAT 4
JAVASCIIPT ..ot et e e s e e 5
FilezStructure of @ WeBBITE . nuwamammmmmsrommm s o s s s o i iR astss 6
FIlE PatNS ...ttt 6
Striictureiof '@ HTMLIPAGE v amman s s e s e 8
HE BB svmsesmesermsmemsmsmmsmsesmesees s s AR SRS SR P SRS 8
NaVIGAUEOR BAP comwansmmonsmmmmsmensnsmssssmessemm s s o s 0 8 e S S S 9
Sidebar @nd BOAY ........ccooiiiiiie i e 12
MAINTENANCE ...ttt ekttt ettt ee e e s 16
e 111 o 6 R = T o - o[ 18
Editing body CONTENT ... ..o 18
Editing sidebar CONTENT..........o.oiiii e 18
Editing the navigation bar content ..............cooooii i 18
Creating'a NEW WED PGS s sy i i e L 19
|27 (111 T S TS — 19
DEIEtiNG @ PAGE ... oottt 22
EXAMIPIE: 2 s s T s 22
Updating an external file (Adobe PDF, Microsoft Excel spreadsheet, etc.)...................... 23
EXAMPIEES srnsmimsmemssmusnmunsimommsnmsnesme s e s S R S S S A S A 24
Editing Task LOg GOOGIE FOM .......coiiiiiiiiiie et 25

Page 2 of 26

Version 1.0
OFFICIAL




OFFICIAL

M London Borough
<y® of Hounslow Hounslow IMS Maintenance

Introduction

Welcome to the Hounslow Incident Management System (IMS) Viewer maintenance guide.
This guide will provide a general background to the platform and technologies used in the
IMS Viewer, as well as step-by-step instructions on how to make edits to the IMS Viewer.

This maintenance document is intended for the members of the Contingency Planning Unit,
or applicable ICT support. This guide is not intended to teach users the basics of the IMS
Viewer; again, it serves as a technical document for maintenance and upkeep of the
information contained within the system.

For the best experience, please read through the entire document at least once before
attempting changes within the IMS Viewer. The Background section contains useful
information in understanding the structure of the system when making edits.

Recommended Tools

In order to provide an adequate development environment, this section will go over a few
key tools needed to make edits the IMS Viewer.

Notepad++

An open source text/code editor, Notepad++ provides the same functionality as the Notepad
program, but with added support of many languages. Specifically for our use, Notepad++
supports HTML, CSS, and JavaScript. Notepad++ provides colour coding in order to help the
user distinguish between certain language structures.

Notepad++ is shown in all figures in this guide displaying the back-end code.

For more information, please visit http:/notepad-plus-plus.org/.

Google Chrome
As an alternate web browser, Google Chrome was specifically used during the development

of the IMS Viewer and is recommended for everyday use. When referring to a web browser
in this guide, Google Chrome will be understood as the default.

For more information, please visit https:/Awww.google.com/intl/en uk/chrome/browser/.
Google Drive

In order to maintain the task log and other portions of the IMS Viewer that use Google Docs,
Google Drive should be installed and logged in to the respective coordinator account

associated with that computer.

This will allow users who are taking on certain coordinator roles to be able to have the
correct access to view any important files, such as the task log.
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Background

The Hounslow Incident Management System (IMS) Viewer is comprised of simple HyperText
Markup Language (HTML) web pages, coupled with Cascading Style Sheets (CSS) and
JavaScript to provide visually-pleasing aesthetics and core functionality of many common
websites today.

This guide will go through a brief introduction on how these three separate entities come
together to form the Hounslow IMS Viewer. Additionally, this guide will provide the basics
needed for simple modifications to the system, such as content on pages, as well as some
more advanced topics for consideration.

HyperText Markup Language

As the de-facto standard to creating webpages since the late 1990s, HyperText Markup
Language (HTML) is interpreted by web browsers to bring together text, images, as well as
any other media or content, into visual web pages.

HTML pages are formed by using HTML elements, which consist of tags, or keywords,
enclosed by brackets. For example, <p> is an HTML tag defined for writing paragraphs.
Most tags consist of pairs, i.e. <p>Hello world!</p>. Figure 1is a very simple example
of a HTML web page.

<!DOCTYPE html>
<html>
<body>

<hl>Hello World'</hl>

-] M o W A

<p>Welcome to my first ever web page!</p>

0 m

</body>
10 </html>

5

Figure 1 - A simple HTML web page

A more comprehensive section regarding important HTML tags used in the construction of
the IMS Viewer is located further in the document.

Cascading Style Sheets
Cascading Styles Sheets (CSS) are used to describe the formatting and overall visual look

for a document written with a markup language, such as HTML. HTML provides the content
for a page (whether it is text, images, audio, etc.), while CSS formats it and places it visually
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on the page (such as bolding, italicizing, or apply a colour to text of a paragraph). CSS is
responsible for the modern look that many websites have today.

Many frameworks are publicly available on the Internet and allow for users to apply them to
their own web sites and modify them as they see fit. In order to cut out unnecessary
development, Bootstrap, a widely used CSS framework, was chosen to help expedite the
construction of the IMS Viewer.

Although this guide will not go into much depth regarding CSS, a simple example of CSS is
included below in Figure 2.

=)

{1
=
=
-~

J o N s L R
I
—

roand-color: orange:;
1 250%;

w o m
I
et

Figure 2 - A simple CSS for a web page

Applied to the simple HTML page in Figure 1, the output on a web browser would look like
Figure 3:

| Hello World!

Welcome to my first ever web page!

Figure 3 - Combining HTML and CSS

JavaScript

So far, HTML and CSS describe the visual aspects of a web page. Although both are very
powerful tools in the realm of Intemet web pages, more dynamic elements that a user may
take for granted, such as clicking on an item to reveal more items below it (also known as a
dropdown menu), are available through scripting languages. Scripting languages provide a
way to interact with the user to dynamically update elements on the page in front of them.
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JavaScriptis a widely known and frequently used dynamic scripting language. As part of
Bootstrap, a library for JavaScript, jQuery, is included and used in many of their possible
elements.

As this is a more complicated topic to discuss than HTML or CSS, JavaScript will not be
covered in this maintenance guide. JavaScript shouldn't be necessary for the maintenance
of the system.

File Structure of a Website

In order to understand how the IMS Viewer works, it's essential to understand the underlying
file structure of a website. This section will go over the structure of the IMS Viewer, as well
as a brief description of how one page can reference another.

There are no strict rules when developing a website, but there are loose ‘best practices’ that
are generally followed. For example, the root (or base) of the IMS Viewer, shown in Figure 4,
is separated into multiple folders. Some of these folders, such as css, fonts, img, and js,
contain their respective file types. For instance, by grouping all CSS files into one folder at
the root directory, it is easy for any developer to use the system and identify that this is the
central location for all stylizing.

, C58

1 fonts
./ home
| img

l js

templates
Figure 4 — Root directory for IMS Viewer
This structure is used throughout the entire IMS Viewer. The home folder contains the two

main components of the IMS Viewer, which are Business Continuity (labelled as bc) and
Emergency Response (labelled as er).

Although this can create very long and deep paths for files, the advantage is a thematically
organized system.

File Paths

Now that the general structure has been established, how does one web page reference
another? This can be described through the idea of file paths, a unique location within the
system.

Any and all files in the IMS Viewer can be referenced by a file path. File paths have two
categories:

e Absolute: An absolute file path is one that points to the same location on a file
system, regardless of where the current file may be.
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¢ Relative: Arelative path is one that is relative to the current file.

, home

' frogs ' puppies kittens
- ]
l I » | <@
' lethal ’ aacictd & Dbeagle.html & tabbycat htmi
@ — L = — HfdML siamese.html
gL 90'€N-NIM Ny redeye.html

HTML

" plueDart.html
HTML

Figure 5 - An example file directory

Although absolute file paths can always be used in any circumstance, but in terms of HTML,
absolute paths must contain http://www, which refers to an external website. Another issue
arises if the hosting for the IMS Viewer changed, for example, from http:/www.ims.com to
hitp:/iwww.imsviewer.com. All absolute paths for the IMS Viewer would have to be changed
in each and every file.

However, using relative paths allows for such a change without any repercussions. Thus,
absolute paths are only used for linking to external web pages.

Using Figure 5, here are some examples of paths to reference files in the system:

1. If viewing beagle. htnl, and wanted to link an element to siamese. htnl, the path
would be:

../kittens/siamese. html

The . ./ that precedes the path is a way to move up one folder. Since beagle.html
is within the puppies folder, the path needs to move up to the home folder, then
proceed to the kittens folder.

2. If viewing golden. html, and wanted to link an element to blueDart.htnl, the path
would be:

blueDart.html
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Since golden. htnl is already in the same folder as blueDart. html, there is no
need to change folders.

3. Ifviewing bluebart. html, and wanted to link an element to beagle. html, the path
would be:

../../puppies/beagle.html
Two ../ are needed since bluebart. html iS Within frogs/lethal.
Structure of a HTML page
In this section, we will identify the typical structure of any web page found within the IMS

Viewer, and break it down section by section to understand the relation between HTML and
what is displayed on the web page.

Header

Below is the first section of an HTML, which contains meta data, or information that is stored
and describes the actual document, important links and resources, such as extemal scripts
and CSS.

1 k!DocTYPE ntmi>

2 <html lang="en">

g <head>

<meta charset="uif-8">

s <mela blip-cguiv-"X-UA-Compalible” cunleul—"IE=edge”>

6 <meta name="yjewpory" content="width=device-width, initial-scale=1">

7 <meta nal escription” content="">
8 <meta name="author" cont i
<link rel="ghorteut icon" href="../../assets/ige/favicon.ige">
11 <!-- Bootstrap core CS§ -->
12 <link href="../../../gss/bootstrap min.gss" rel="stylesheet" type="text/gss">
14 <1-- Custom styles for this template —->

15 <link href="../../../gss/main.gss" rel="giylesheet" tvpe="text/gsg">

17 <title>Hounslow Incident Management Viewer - Controller First Actions</title>

i9 <!-- Just Zor debugging purposes. Don't actually copy this line! -->

20 <1--[if }% IE 91><script gxg="../../assets/3jg/ie8-responsive-file-warning.jg"></script><![gpdifl-->
22 <!--— HTMLS n and Respond.)g IES8 support of HIMLS elements and media queries -->

23 H <1--[4f 1%

24 <script gre="RhLLRs://Qgs -maxcdn.com/libs/htwlSshiv/3. ntmlSshiv. J2"></script>
25 <script gxe="RLLRs://283 -maxsdn.-gem/libs/respond.jg/1.4 respend.gidn.Jg"></script>
26 | <1 [gagdifl-->

27 L </head>

Figure 6 - Header portion of a HTML page

Using the line numbers as a reference found on the left side of Figure 6, each distinct
section will be broken down and explained. The above image is taken from a screen shot of
a text editor called Notepad++, which uses colour-coding to distinguish between different
parts of HTML.
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<!DoCcTYPE html> (1) Referred to as a doctype declaration, this line supplies information
for the web browser regarding the type of markup language the page is written in. For
purpose of the IMS Viewer, these lines will be the same.

<html lang="en"> (2): Following the doctype declaration, the html element is the basis of
the document, which all other elements must be contained within. A small minus box
can be seen above next to the line number, which indicates a type of tree structure.

<head> ... </head> (3 & 27): As the header of the page, this is the element that contains
all document-related information, but usually doesn’t contain any of the content.

<meta charset=...> (4 & 8): As described previously, the meta contains information for
the document, such as author, character encoding, etc.

<link rel="..."> (9, 12, 15): These 1ink elements refer to other resources used within
the document, typically for styling purposes. Line 9 links to a favicon, which is a little
icon that is displayed in the address bar of the web browser, or next to bookmarks.
Lines 12 and 15 refer to CSS that are used to style the page, and specifically, the
core Bootstrap CSS as well as a custom style for this page. For some pages,
multiple style sheets may be used, and will be placed in a similar fashion.

<l-- ... =-=>(11, 14,19, 20, 22, 23, 26): These lines are known as comments, which
allow developers to provide insight and important information about the code,
without actually displaying it in the browser. It is recommended that comments are
used to set start and end periods for certain portions of a web page, in order to allow
for seamless integration if a new member joins and starts developing the IMS
Viewer.

<title>Hounslow ... </title> (17): The title of the document, this information can be
displayed in the web browser’s title bar, as well as when the page is bookmarked.
Titles provide meaningful information as to what the actual document pertains to.

These are all typical tags and elements that will be contained within the beginning of a web
page found in the IMS Viewer. The structure should be similar as well.

In terms of good practice, it is best to add comments to any changes that may be unclear to
the header, as well as proper indenting and spacing between different sections within the
header. These will be crucial in the body portion of the web page.

Navigation Bar

Through the Bootstrap framework, the IMS Viewer uses a constant navigation bar at the top
of each web page, which may change colour or content depending on the page being
viewed. This navigation bar provides essential and frequently used links to other resources,
as well as a way to quickly change coordinator roles.
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ftHome R Contactslist HET Maps B Action Cards  Controller ~

Figure 7 - Navigation Bar for Controller

Figure 7 displays the basic structure of the navigation bar, in the case for the controller
coordinator.

Below is the section of HTML responsible for the navigation bar, followed by a description of
each section. Again, this may not be constant from page to page, but the structure will be
similar for web pages in the IMS Viewer.

<bady> A

"sr-only '>Toggls ravigation</zpan>

z="icon-bar"></span>
"1CoN-bar"></span>

s—"icon bar"s</apan>

"§"><img are="../../../iug/HOU Loge White AW V2-framsp.png' width='20C" height="42" alt='" /></a>

33

1gnt">

span elzse='glyphizon GlyRhiggn-home"></|
acts. htal"><span cl isar clyph:
/tasklog/t33kley htal" ><apan cl 1ist-alE"></spen> Task Loge/av</1i>

fgig/gis htxl "><span 5 glyphizon-clobe"></spany Maps</ax</1ix

/.. facriencards/actioncspds tml"><span class="glyphicon glyphicon-folder-cpen"></span> inbsp;Acticn Cards</a></1i>
vk

#" zlazs="dropdym-toggle’ daza-toggla='gropdewn’Slentroller 4 class='oarst'Sc/bd</sh

=n> Eome</a></1ix
Tser"></sozr> Contacts List</ad</1i>

<ul class="gropdown-menn' >
<lix<a ./inZo/inforzation htal '>Information</a></1i>
<lix<a - 11210/ 153 - tul ">LALOC f2></ 1>
<lid<a Jleegist/)neeist htul' >logqist</ax</1iy
L] 1ia ./logistios/legistics . htwl"yLogistica</ax/1ix
ivea -/operatinans feperations Ftml "y0parationse/ax¢/1iy
5 <lid<a href='../welZare/wclfare, htul' >WelZare</z></1i>
Fri 2 d </ul>
58 </1iy
<ful>
(2 </diw¢! /f.ggy collapac >
61 L </ziv
6 v
¢ >

Figure 8 - HTML for Navigation Bar

<body> (29): The body element contains the bulk of the document. All visual items are
placed within this element.

<div class="..."> ... </div>(31& 61, 32 & 40, 41 & 60): A div element is a generic
container. By applying classes, div elements can set styles. These containers are
important to understand as they help define the certain style of the navigation bar.

Line 31: The container has the class "navbar navbar-default navbar-fixed-
top", Which indicates what styles should be applied from certain CSS files. This div
is responsible for the entire navigation bar, which is terminated with </div> on line
61. If you wish to make edits to the navigation bar, it would be done so inside of this
div, between lines 31 and 61.
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Line 32: This div is responsible for the button that would appear if a user were to
shrink the page below a certain pixel width. The button and span elements will be
explained further on.

Line 41: The next portion of the navigation bar is the collapsible portion. As described
above, if the page is minimized below a certain resolution, the information contained
within this aiv would disappear, leaving a button behind to toggle the information to
show to the user.

Typically, div elements in this section shouldn’t be edited. This will avoid potential
unwanted visual effects to the navigation bar.

<button name="..."> ... </button> (33— 38): This element is responsible for creating
the buttons that are found across many different web pages. Although this button is
structurally not conventional, the below image captures the unique button that is
displayed when the page is minimized below a certain resolution:

London Borough
@’ of Hounslow D

Figure 9 — Minimized Navigation Bar

The button is located on the right, and when pressed, will display the full menu that is
found in Figure 7.

<span class="..."> ... </span> (34— 37, 43 — 47): The span tag is one of the
simplest, yet most useful elements in HTML. This element can be used in any
capacity to provide styles, mainly to inline text. Please note that, although similar to
the div element, itis to only be used as an inline container, whereas div is used at
the block-level. These two types of HTML elements are described further.

¢ Block: Block elements naturally expand to fit its parent container, and are
used for breaking up larger sections of a web page. Think of block elements
as equivalent to chaptersin a book.

¢ Inline: Inline elements flow along with the text content that is on the page. In
essence, an inline element is similar to a block, but behaves like text. Think of
inline elements as equivalent to sentences or words in a book.

The classes applied in the above text provide the simple styles for the button. For
instance, the class icon-bar from lines (35 — 37) provides the three grey lines in for
the button in Figure 9.

The varying classes from lines (43 — 47) specify the images that are used in the
navigation bar. These are grouped with Bootstrap, and are known as Glyphicons. For
more information please refer to the Bootstrap Components page, as well as the
website for Glyphicons.
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<a href/class="..."> ... </a> (39, 43 —-47, 49, 51 — 56). As described previously, the
a element is a reference, or hyperlink, to an external or internal web page, or even
another section on the same page. From this section, the a element is used in two
different capacities.

Lines 39 and 49 use this element as a wrapper to provide style. Line 39 contains the
Hounslow logo contained at the top left of the page, and line 49 contains the
dropdown located at the top right of the page. As you can see, the href attribute
specifies "#", which indicates that if a user were to click on this, the page would stay
exactly where it is.

The remaining lines use this element exactly as intended: as links to other pages.
There is an a element for each possible button on the navigation. In this case, there
is an element for the Home, Contacts List, Task Log, Maps, and Action Cards, as
well as elements for each different coordinator found in the dropdown menu. When
clicked, these elements point to the new web page to be displayed.

<img sre="..." ... /> (39): Also described earlier, the img element provides the user
with a way to display images. Again, the src attribute is the most important aspect of
img, providing the reference to the image file that is to be displayed. Other attributes,
such as width and height, are not required, but can be used to resize an image.

The img element must contain both src and a1t attributes. The a1t attribute
provides a text description of the image in the case that it cannot be displayed.
Although an a1t can have a blank value (a1t=""), it cannot be omitted, and if so,
could cause problems for the end user of the IMS Viewer.

<ul class="..."> ... </ul> (42, 50): Specific to this page, these unordered lists specify
the buttons and links located on the right.

The class "nav navbar-nav navbar-right" specifies that all items in this list
should be right aligned. To add or a delete an item, simply either copy an existing
line, edit the appropriate fields, or delete an entire line. Please be aware that due to
styling standards, adding or deleting may change the way the navigation bar
minimizes.

The class "dropdown-menu" specifies the list items found within the dropdown for
the coordinators. The same instructions apply above to add or delete an entry in the
dropdown.

This completes the overview for the navigation bar and its elements that are in use.

Sidebar and Body

Most web pages within the IMS Viewer contain a sidebar, which stores useful links related to

the coordinator of that page. These provide a way to index the various web pages linked to a
coordinator. In conjunction with the sidebar, the main content of the web page is also listed
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in a similar section in the HTML code. For this reason, both the side bar and body will be

discussed.
%, London Borough
8" of Hounslow

First

Ongoing Actions
« Onarriv:
Handi Acti
andover Actions « The Con
+ Open Mi
o Startan
T i
Dangerous Structures and « Usethel

Structural Advice
Clearance of Debris
Cleaning and Waste Disposal

Highways and Engineering
Services

Environmental Pratection
Public Health
Fallen & Dangerous Trees
Figure 10 - Sidebar example for Operations

Figure 10 is an example of a sidebar that can be found within the IMS Viewer. The sidebars,
if present, are located on the left side of the screen.

MAHome R ContactsList ElTasklog @Maps frActionCards  Operations ~

First Actions

On arrival at the Emergency Control Centre. sign the attendance sheet and update yourself
on the current situation and staff of the Emergency Management Team.

The Controller will appoint you to a particular Function or Functions

Open Microsoft Qutlook, using the log in details provided beneath the monitor for your
position.

Start an Emergency Event Log (See the Emergency Event Log Action Card).

Use the Data Cards provided for the particular details on contacts and resources.

.

Figure 11 - Body example for Operations

Figure 11 is an example of body content that each web page contains. This is essentially
where all information gathered from action cards are stored and presented.
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6¢ [ [¢div class="container-Zluid"> Py
G = <div zlass="row'">
6 O <div class="ool-gn-3 col-gd-2 sidebar"s
ol =| sbar' >
68 tive'><a href="#">Firet Aotione</a></lix
€9 opcrations_orgoing.html">Ongoing Actionac/a></1i>
70 < —~"opcrations_handover. html">Handover Actions</a></1i>
72 B Ray-sidebar">
79 "operations_dang str.htwl">Dangerots Structures and Structural Advice</ay</1ix
4 f="operations debris.h *Clearance of Dsbris</ay</lix
& operalivns waste.lilnl'>Cleaning ard Wasle Disposal</e»</1is
36 operalivns ighways Wlul">Highways and Bugincering Services</ar</1li>
77 operalivns_ep.litul ">Envitonmenlal Proleclions/a></1ix
5 operations_pr.ntul’>Public Health</a></li>
£ "operations_tree.html">Fallen « Dargerous Trees</2></11>
= <>
=] <div clzss="col-gp-cffs=t-3 ccl-pg-oifset-2 main">
<hl class="page-header">First Actions</nl>
S H <al>
Fé <1930n arrival at the Fmergency Control Certre, sign the atfendance sheet and npdate yonrself on tha anrre
<19>The Controllar will appnint yom ko a partimlar Fonotion or Fonntions.</1i%
<1330pen Microssft Ontlook, nsirg tha log in datails provided beneath the monikor for yonr position.</14%
<1li>Start an Emsrgency Event log (Se= the Emergsncy Event Log Action Card). </1ix
<1i>OJse the Data Cards provided for the particular details on ccntacts and resources.</lis
i </ul>
- </divs
</div>
</divs<!  /.comtainer > v
« b3

Figure 12 - HTML for Sidebar and Body

Above is the code responsible for displaying the sidebar as well as the body content of each
page. The structure will be similar for each web page that is associated with a coordinator.

<div class="container-fluid"> (64): This div is responsible for holding the contents of
body, as well as applying the proper styling to the sidebar and body content.

<div class="row"> (65): Bootstrap offers stylizing techniques to create a grid-like
structure to a web page. These can be extremely useful when trying to make a
dashboard or displaying many different pieces of information on the same page.

<div class="col-sm-3 col-md-2 sidebar"> (66): The first two classes applied to this
div element refer to resizing stylizing when the resolution of the page is changed.
The final class applies the stylizing for the sidebar to the contents.

<ul class="nav nav-sidebar"> (67, 72): This line provides the start of the links in the
sidebar. As per line 72, a space can be provided to separate and group links within
the sidebar. Each list item contains an a element that point to another web page in
the IMS Viewer.

<1li class="active"><a href="#"> (68): The active class, applied to a list item,
provides a blue background. This can be seen on the First Actions list item on the
sidebar in Figure 10. This will change, along with the nref attribute, depending on
each web page.
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<div class="col-sm-offset-3 col-md-offset-2 main"> (83): This div container holds
the contents of the body. This will be the main content to be edited from page to
page, specifically when updating information.
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Maintenance

This chapter will provide an outline and guide for the maintenance of the IMS Viewer. It will
identify commonly used tags, and specifically focus on those tags that will be needed to add
in items, such as lists.

As described in the Introduction, HTML consists of tags that are typically of the format
<tag> </tag>. Thatis, each opening tag is surrounded by brackets, and then terminated
with a similar tag, but with a preceding slash. Most commonly used tags, in terms of content
for the IMS Viewer, are outlined in Table 1:

Table 1 - Common HTML tags

Name HTML Tag Comments
Header <hl> </h1>, <h2> Typical heading styles, from 1 to 6
</h2>..
Paragraph <p> </p> A paragraph tag automatically formats

the text to include spaces before and
after a paragraph

Unordered list <ul> </ul> An unordered list is equivalent to a
bulleted list

Ordered list <ol> </ol> An ordered list is equivalent to a
numbered list

List item <lin gflis Alist item is used in conjunction with

either unordered or ordered lists. Each
bullet is identified through a list item

Hyperlink/anchor | <a> </a> A hyperlink/anchor tag is used to create
a link to another page, document,
image, etc.

Bold <b> </b> Bolds text that is contained between the
tag

Italics <l > i ltalicizes text that is contained between
the tag

Underline <u> </u> Underlines text that is contained
between the tag

Line break <br>* Inserts a line break

Image <img>* Inserts an image

* These tags do not require a closing tag

Again, this is a limited list that is within the scope of the IMS Viewer. There are many more
possible tags, most of which can be found through resources, such as this wiki-based HTML
element reference.

Most elements, in conjunction with their tags, also have multiple attributes to allow for further
customization. Below is a table of common attributes across most elements, specifically
across the elements used in the IMS Viewer.
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Table 2 - Common HTML attributes

Name Comments
id A unique identifier for an element on the web page
class Classifies the element into groups or types
style Defines a CSS style for an element

Although these are important for core web development, the attributes in Table 2 should be
used by advanced developers to avoid unwanted changes to the style of the page. WWhen
editing pages and elements that have the c1ass attribute, please pay careful attention that it
is aligned with other elements in that area. For instance, if an unordered list (<ul>) has list
elements (<1i>) all with class="test", it would make sense that an added list element
should have the "test" class.

For some elements, such as <a>, attributes are essential for their functionality. Table 3
outlines these important attributes that are used throughout the IMS Viewer.

Table 3 - Frequently used HTML attributes

Name Use Comments
href <a href="..">, <link href="."> Defines the external target for the
link
src <img src="..>, <script srec=".."> Sets the source file to be referenced

Again, these are only attributes that are commonly used throughout the IMS Viewer. For a
more complete list, please refer to this wiki-based HTML element reference.

Version 1.0

Page 17 of 26

OFFICIAL

102



OFFICIAL

@‘ London Borough
Y% of Hounslow Hounslow IMS Maintenance

Editing a web page

1. Open Google Chrome and navigate to the desired page for editing
2. Note the address link/path, located in the address bar:

yu Hounslow Incident Mana: % ‘
C f [ file///S;/HounslowIMS/home/er/controller/controller.html

@ London Borough
of Hounslow

Job Description

First Actions

3. The IMS Viewer has been structured such that the nome folder is the root for the
individual pages

a. From the images above, the controller. html page is located within
home/er/controller/

4. Once the path has been acquired, navigate to that location on the computer

5. To open the file for editing, right click on the file, Open With — select the desired text
editor, such as Notepad++

6. Once open, locate the text that you wish to edit manually, or through pressing Ctrl +
F and searching for it

7. After editing, simply save the file

Editing body content

If editing content on a page that is local to only that page, for instance, anything contained
within the body, then the above steps will suffice.

Editing sidebar content

If the sidebar is being edited, these changes must be made throughout each file located in
that subfolder. Using the above example, if changes were made to the sidebar for
controller.html, these changes would have to be made in each file within the
controller folder.

Editing the navigation bar content
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If the navigation bar is being edited, these changes must be made throughout each and
every page in the IMS Viewer. Unfortunately, there is no easy and efficient way to do this
with the current version of the IMS Viewer.

Creating a new web page
1. Open Google Chrome and navigate to a web page that will contain the similar

structure for the new page

a. Forinstance, if adding a new page to the Controller Coordinator, it'd be best
to copy one of the web pages in the controller folder

2. Note the address link/path, located in the address bar:

' [ Hounslow Incident Mana: % -

C f E ﬁle:///S:/HounsjlcTNTf(riS/home/er/conTrolIer/contrc;ll;;html

e, London Borough
of Hounslow

Job Description

First Actions

3. The IMS Viewer has been structured such that the home folder is the root for the
individual pages

a. From the images above, the controller.html page is located within
home/er/controller/

4. Once the path has been acquired, navigate to that location on the computer

5. To open the file, right click on the file, Open With — select the desired text editor,
such as Notepad++

6. Once open, immediately go to File — Save as... and rename the file relevant to the
new content being added

7. After adding in the new body content, the sidebar will most likely need to be edited to
reflect this new addition

a. This will need to be done throughout each of the pages in the subfolder

8. Ensure that the active class has been applied to the proper <1i> after creating a
new page.

Example 1
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To illustrate the above steps, specifically how to edit the other pages to reference the newly
added page, a brief example: assume the page controller new.html Will be added to the
IMS Viewer under the folder home/er/controller.

After copying the base controller. html and saving it @s controller new.html (Step 6)
and applying the body content edits (step 7), the sidebar must be edited so the Controller
Coordinator will be able to access this new information.

63 <div class="container-fluid"> ~

64 % <div class="row'>

85 <div class="col-gn-3 col-pd-2 sidebar">

66 <ul clas=="pgy npay-sidebar">

&7 <li><a href="controller job description.html">Job Description</a></lix

&8 <1i claszs="active"><a href="#">First Actions</a></1li>

69 <liy<a href="controller ongoing actions.html">Ongoing Actions</a></1i>

70 <ful>

R -] <ul clazs="pay nay-sidebar">

T2 <li><a href=" controller_stra.tegy_meeting.html”)Strategy Meeting</a></1i>

73 <lir<a href="controller llacc notifications.html">LLACC Notifications</a»</li>

74 <fuls

75 <fdiv> v
< >

Figure 13 - Sidebar code for Controller

& London Borough
¢ of Hounslow

Job Description

First Actions

Ongoing Actions

Strategy Meeting

LLACC Notifications

Figure 14 - Sidebar displayed for Controller

Now, if the controller new.html is to be added under “LLACC Notifications” with the
name “Controller New”, the following line of HTML would need to be added after line 73:

<li><a href="controller new.html">Controller New</a></li>

This would produce the two following images:
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<div class="container-fluid">»

63 [

64 [ <div class="row">

65 H <div class="col-gm-3 col-md-2 sidebar">

66 [ <ul clas=="pay nay-sidebar">

&7 <1i><a nref="controller job description.html">Job Description</a></1ix
68 <1i class="active"><a href="#">First Actions</a></1i>

63 <li><a href="controller ongoing actions.html">Ongoing Actions</a></1i>

</ul>

<ul class="pay nay-sidebar">
<lis<a href="controller strategy meeting.html">Strategy Meeting</a></li>
<li><a href="controller_ llacc notifications.html">LLACC Notifications</a></1li>
<li><a href="controller new.html">Controller New</a></li>

- </ul>

</div> v

4
75

o
T

Figure 15 - Sidebar code after addition for controller. htm|

@ London Borough
of Hounslow

Job Description

First Actions

Ongoing Actions

Strategy Meeting
LLACC Notifications

Controller New

Figure 16 - Sidebar display after addition for controller.htm/!

These changes would need to be made throughout each page within the controller folder.

As seen in line 68 of Figure 15, itis important to understand that within the newly added
controller new.htnl page, the class active mustbe applied to the new <1i>, as well as
changing the href to equal #. This can be seen in Figure 17.

Page 21 of 26

Version 1.0
OFFICIAL

106



OFFICIAL

#.. London Borough :
of Hounslow Hounslow IMS Maintenance

@ oo
s ST, S

oo O o

S RSO ]
LT TSR N N

A

Cl| xdiv class="container-fluid">
= <div class="row">
=) <div class="col-gm-3 col-md-2 sidebar">
<ul clas=="pay nay-sidebar">
<1li><a nref="controller job description.html">Job Description</a></1ix
<lid><a href="controller.html">First Actions</a></1i>
<li><a href="controller ongoing actions.html">Ongoing Actions</a></1i>
- </ul>
=] <ul class="pay nay-sidebar">
<lis<a href="controller strategy meeting.html">Strategy Meeting</a></li>

<1li class="active"><a href="#">Controller New</a></li>
- </ul>
- </div>

<li><a href="controller_ llacc notifications.html">LLACC Notifications</a></1li>

Note the changes made to lines 68 and 74 in Figure 17. Again, this is specific to the newly

Figure 17 - Sidebar code for controller_new.html

added page to the IMS Viewer.

Deleting a page

1.
2.

Open Google Chrome and navigate to the web page to be deleted
Note the address link/path, located in the address bar:

[ Hounslow Incident Mana: x

C M [ filey//S:/HounslowIMS/home/er/controller/controller.html

% London Borough
of Hounslow

Job Description

Firat Actions

3. The IMS Viewer has been structured such that the nome folder is the root for the
individual pages
a. From the images above, the controller.html page is located within
home/er/controller/
4. Once the path has been acquired, navigate to that location on the computer
a. Keep this file name handy as it will be needed to edit other pages
5. Find the file, then simply right click — Delete, or move to the Recycle Bin
6. Now that the file is deleted, it is essential to delete all references to that file
Example 2
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Building off of the Example 1 in Creating a new web page, the page controller new.html
is no longer needed in the system. After following the above steps for deleting, it is essential
to edit all of the other files contained within the same folder (in this case, controller).

Assuming controller new.htnl has been deleted, the line of code within

controller. htnl that references this page must be deleted as well. As seen in Figure 15,
line 74 must be deleted. Again, this would have to be applied to all other pages within the
controller folder.

Leaving extraneous links will cause errors within the system and decrease efficiency.
Updating an external file (Adobe PDF, Microsoft Excel spreadsheet, etc.)

Some links within the IMS Viewer do not reference other web pages, but documents and
external files, such as PDFs, Excel spreadsheets, images (such as the logo), etc. If one of
these files changes outside of the system, it needs to be uploaded to the system in the same
location of the old file.

1. Open Google Chrome and navigate to the web page that contains the referenced file
2. Note the address link/path, located in the address bar:

y [ Hounslow Incident Mana: % ‘

C f [ filey///S;/HounslowIMS/home/er/controller/controller.html
'@ London Borough
of Hounslow

Job Description

First Actinns

3. The IMS Viewer has been structured such that the nhome folder is the root for the
individual pages

a. From the images above, the controller.html page is located within
home/er/controller/

4. Once the path has been acquired, navigate to that location on the computer

5. To open the HTML file, right click on the file, Open With — select the desired text
editor, such as Notepad++

6. Locate the referenced external file within the opened HTML file
a. Usually, a referenced document will be enclosed around <a> tags
b. If the external source is an image, look for <img> tags

7. Once the <a> or <ing> tag is found, look for the href (<a>) or src (<img>) attribute
a. This will contain the file path to the external file
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8. Using the file path, navigate to that location on the computer to find the file
9. Replace the old file with the new one, keeping the same name if possible

Typically, in the case of the Emergency Contacts List, it'd be best to rename the file to match
the old version. This will save more edits, as the Emergency Contact List is referenced on
nearly every page of the IMS Viewer.

Example 3

To illustrate the above steps, assume that the handover form used by the Loggist
Coordinator needs to be updated.

London Borough AHome A ContactsList HETasklog @muaps @wActionCads  Loggst »

v of Hounslow

First Actions

Handover Actions

Ongoing Actions

. i:\{;gia E:mﬂnrel‘enswe handover to the next Loggist on completion of your shift and fil in the
zndover 1o

Closing Actions

Figure 18 - Loggist Handover Actions

From Figure 18, the text “handover form” is the link to the referenced document. Looking at
the code for this page, the <a> tag is found, as seen in Figure 19.

Figure 19 - Loggist Handover Actions HTML code

The hreft attribute references ». . /handover form.doc”. Using this, the handover form is
located a folder above where the Loggist Handover Actions page is located.
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Now,

J contreller
info
el
l2 loggist
J logistics
.1 eperations
| welfare

@' er.ht
Wl handover form.doc

Figure 20 - Location of handover_form.doc

the newer version can be uploaded and the older version deleted. A couple of points

when editing external files:

Naming: It's best practice to maintain the same file name when replacing an old file
with a new one. For simplicity, keeping the same name as the old file will ensure that
all links referenced to that file will maintain active.

As an example, assume the new handover form had the name
handover form v2.doc. If this version was uploaded to the IMS Viewer, without the
name changed, the link on the Loggist Handover Actions page would not work.

This may seem like a simple fix; changing the href attribute on line 83 of Figure 19
to *../handover form v2.doc”. However, the Loggist Handover Actions page is
not the only page that references this handover document. Information, Welfare,
Logistics, and Operations also reference this handover file. The same change made
the Loggist Handover Actions page would have to be applied to these other pages as
well.

Thus, it'd be easier to simple change the hame of handover form v2.doc to
handover form.doc.

Naming, continued: When linking external documents, its best to ensure that the file
names are clear, concise, and contain no spaces. Please replace all spaces with
underscores, i.e. handover form.doc t0 handover form.doc.

If the IMS Viewer is ever hosted on a web server, avoiding spaces creates readable
URL's.

Editing Task Log Google Form

The IMS Viewer Task Log utilizes a Google Form to record actions taken by coordinators.
This is located on the navigation bar of every page in the IMS Viewer, making it accessible
to all users.

1.
2.

Open Google Chrome and navigate to https:/drive.qoogle.com
Log in using the following details:
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a. Email: ecc.controller@hounslow.gov.uk
b. Password; ********

3. Once the page has loaded, click on the IMS folder, then the Task Log

4. In this folder there should be two documents:
a. Incident Task Log — the Google Form used to record actions

b. Task Log Responses — the Google Spreadsheet that contains all recorded
actions

5. Click on Incident Task Log to open it in a new tab for editing

6. In this page, you can now edit/add/delete fields as required. For further
documentation on Google Forms, please refer to
https://support.google.com/drive/topic/1360904?hi=en&ref_topic=2811744

7. All changes are saved automatically, so after completion of editing, simple close the
page.

These changes should be propagated immediately to the IMS Viewer. To confirm, simply
open up the IMS Viewer and click on the Task Log link at the top.

Please note, that these changes MUST be made using the ecc.controller@hounslow.gov.uk

account.

Alternatively, if the Google Drive application is installed on the computer, the Incident Task
Log can be accessed that way. Again, this would have to be done from the Controller
computer.
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Appendix J  Current System Analysis-Complete Analysis

The current Hounslow system is approximately 10 years old, though nobody is perfectly sure of
its actual age. Created by Joseph McFarland, who hasn’t worked in the department for over 3 years, this
system is antiquated and in need of an update. Richard Davill, one of the members of the CPU, told us
that in the two years he has worked in the department he hasn't used the system once. He claims that
trying to use the system actually slows the team down, as they are much more savvy using a pen and
paper than clunking through the old system. In fact, when Mr. Davill was attempting to show us the
system for the first time, he could not even locate the system on the server (Davill & Axelsen, 2014).

System Platform

Currently, the Hounslow system is a series of web pages stored locally on each computer.
Designed in Microsoft Word, these web pages are purely functional and lack aesthetic appeal. Figure 27
shows a screenshot of the current EMIS.

REST
[ |
Premises Staffing Supplies
[ Recommended . Social Services & 1 Fail blanketslsleepinq
premises Health Partnerships hags — Civic Centre
StorefChiswick Store
— iy 's Roval —
Schools — anzﬂzn SSe?Viie Elankets from Eritish
Moluntary service — .
Red Cross: 0871 732
|| Sheltered Housing & - 3818
Communal Lounges . Housing (far homeless
persons) | | Foam mattresses from
External Providers Chiswick Stare
|| (churches, termples)
Welfare | Mutual Aid
- Fusian building list
and contacts Housing & Adult
| | services fortrauma, Clathin
Feeding counselling i Aathing
LL&CS — Catering Cruse, Bereavermnent Crisis Purchasing
| Direct Services | care, ] Scheme
Crisis Purchasing Sarnaritans
L Scheme

Figure 27-Screenshot of Current EMIS

All of these folders are stored on alocal network drive. When alink is selected from the
“Incident Management System” (what they call their EMIS), the viewer links to the desired webpage in
the folder and opensit up. If the link isto a document, the viewer links to that document, which then
opens in its respective viewer (i.e. Microsoft Word, Microsoft PowerPoint, Adobe Acrobat, etc.). This
system structure limits the potential of the system to be run on all computers. Since the viewer
references local files, if acopy of the system is placed on a different computer, the viewer will not
operate effectively unlessit is placed into afolder that has exactly the same file structure as the folder



from which it was designed. Additionally, this system is not capable of being run on any computer; any
computer it isrun on must have the Microsoft Office Suite installed.

Thelocal hosting of this system also offers a number of drawbacks. This means that each system
isdigtinct from all other systems, that is, they are not able of communicating with one another.
Currently, the team operates without communication between the systems. All messages get transcribed
from people manning the phones and emailed to whoever they are designated for. All completed actions
and tasks are manually written down in a paper log. Additionally, the discrete nature of the system
makes information security an issue- anybody with access to the common “Environmental Services”
drive is capable of opening the viewer and viewing the confidential information within.

Upon using this system, we found that it was cumbersome to use. One of the most prevalent
problems was the actual system itself- when using Chrome, the viewer had a tendency to go
unresponsive, while the system took a noticeable amount of time to load when run in Internet Explorer.
Thus, neither of the browsers were ideal for using the viewer.

Additionally, we found the organization of the menu page to be confusing. From an overall
design standpoint, the idea was well thought out- each coordinator has their own series of linksto help
them achieve their objectives. However, this organization was not well executed, since each coordinator
was able to see the links of all of the other coordinators aswell. To us, agroup of inexperienced system
users, al of these links were very distracting and provided far more information and options than were
needed. Since the users of this system are most often people with little training in emergency
management (like us), it isvital that the system present information in a clear and intuitive manner.

HELP CONTROLLER
Local Authority Liaison Officer
Loaaist *7 """""""""""""""""""" BECC Link Officer
[ T T
‘ Operations ‘ ‘ Welfare H Logistics ‘ ‘ Information & Advice ‘
— Dangerous structures (- Emergency Rest # ECC staff ‘ 4 Admin Support ‘
& Structural Advice Centres ‘ .

4‘ Telephone Helplines

Transport
ﬂ Clearance of Debris ‘ <‘ Emergency Feeding ‘ ﬂ
ICT Support | Staff & Public
— Cleaning & VWaste Homeless Persons Cammunications
Disposal

- L Printing & Finance &
Counselling Photocopying 1 Accountancy

[ Highways &
Engineering Services

1 Legal & Scruting |
Short & Long Term Maps & GIS E'-E_ al & iwtm
[ i 1 usingss Continuity
Environmental Residential Care
Protection

Emergency Sign | | RiskManagerment &
Translation Services [ Production Insurance
‘\ Public Health
[ e e | WLW

Premises

Vulnerable people
Vulnerable people Mutual Aid

Figure 28- Hounslow EMIS homepage

|| Eallen & Dangerous
Trees

Despite its drawbacks, Hounslow’s current system shows some potential. The functional
organization by coordinator is agreat ideafor users who have minimal experience in emergency
management. This framework puts al of the information that they need at their fingertips and prevents
them from having to scour alist of linksin order to find it.



There are, however, anumber of attributes of the Hounslow system that could be improved. If
the system were based on a server, cross-talk between the users and the system could occur and users
could communicate with one another through the system. Additionally, the current system has no
integration of various technigues employed by emergency management agencies, such as mapping
applications or the ability to do atwitter search. Improved functionality in these areas, aswell asan
increase in aesthetic appeal of the system could allow for increased usability and performance.



Appendix K Notes from Observation of Emergency Response

Another critical aspect of the EMIS design involved observing the emergency response effort in
action, such that we could identify traits which would be used in a new system. While working in
Hounslow’s Emergency Control Centre, we were able to observe an actual emergency response.
Although the emergency we observed was minor, and the EMIS would probably not have been used, the
observation provided useful information regarding EMIS design criteria.

The emergency began on 24/3/2014 at 11:07 am.; acall from the London Fire Brigade (LFB)
aerted the Borough Emergency Control Centre (BECC) of aflat firein Northwest Hounslow.
Immediately, the CPU officers came into the Emergency Control Centre and took the positions of
controller and loggist. In addition, athird officer answered and dialled phone calls and began writing
critical information, such as important contacts and addresses, on white boards around the room.

The first major step taken wasto recruit alocal authority liaison officer (LALO). The potential
LALO was notified as soon as the BECC was activated by the LFB. As soon as the borough determined
they would be involved in the response, the LALO was brought up to the BECC and briefed. The LALO
was given a “jump bag,” containing food, water and paperwork that would be needed, and dispatched to
the scene. After he left, the BECC decided on a contact schedule with him, in order to maintain a
constant stream of information regarding the incident. In addition, the BECC began investigating the
property affected by the emergency, which they learned was managed by Hounslow Homes. They then
contacted them and gained information and clarified responsibilities. It turns out that Hounslow Homes
was responsible for managing the emergency. The BECC wound down by contacting all people
involved in their response and notifying them of their last responsibilities before standing down. All logs
and writings were collected and filed away.

Communication was central to the entire response. Communication with the LFB, the police, the
LALO, othersin the Hounslow Civic Centre, as well as Hounslow Homes, who were later identified as a
key player, was constant and essential. Communication took place through phone calls. In addition,
essential information was written on white boards in the BECC. Thisinformation included contacts,
people at the scene, a summary of events, and a horizon scan. Notes were often taken on pieces of paper.

The entire event was also recorded by the loggist. The loggist filled out an events log on a Microsoft
Word document. In addition, all membersfilled out their own paper log books. The loggist received
information verbally as it happened. A final situation report was compiled at the end of the emergency,
outlining each step taken by the BECC and their actors.



Appendix L Model System Analysis

Massachusetts Emergency Management Agency

As preliminary research to aid the design of Hounslow's emergency management information
system, we contacted the Massachusetts Emergency Management Agency (MEMA) to review their use
of EMIS. MEMA islocated in Framingham, Massachusetts and oversees emergency response for all 6.6
million residents of Massachusetts. During our site visit, our tour guides, Mr. Hengen & Mr. Bagdonas,
were very helpful in showing us the inner workings of the MEMA system (2014). Currently, MEMA
uses two systems to help them plan and manage emergencies. WebEOC, a web-based EMIS, allows for
emergency responders to upload pictures of the scene, fill out activity logs, aswell as provideslive
information regarding weather. Previstar, the other system used by MEMA, provides resource allocation
across the state. Together, these two systems comprise the EMIS employed by MEMA to aid in
emergency management and response.

WebEOC

WebEOQOC, a software provided by Emergency Services Integrators, is described as a “web-
enabled, user-friendly, and locally-configurable incident and event management system” (ESi, 2014). As
described by Mr. Bagdonas, the Facilities and Technical Services Unit Manager for MEMA, WebEOC
provided a simple to use system, with a high-level of customization. A few key components of WebEOC
were showcased to us as absol ute necessities of an EMIS. These included an electronic task og,
message board, and weather radar and forecast integration.

Compared to the traditional pen and paper method of logging emergency actions, WebEOC’s
electronic task log provides away to easily share information instantaneously between emergency
responders. Once atask log isfilled out, the information is then stored in a database that is easily
accessible by any other emergency responder accessing the same WebEOC server. This providesreal
time information throughout the system, and no longer relies on phone callsto the control centre to
inform other responders of the incident.

Although the information from the task logs are recorded and saved to a central database,
WebEOC provides customization that allows a user to display the task logs in a message-board style
page. That way, astask logs are filled and saved, the personnel at the control centre can have this
dashboard-style page up on a central screen that will update as new logs are filled out. This tool supports
communication throughout the command structure of emergency personnel.

WebEOQOC aso provides integration for weather services and GIS. MEMA customized amodule
to contain live weather maps and radars, providing instant access to different weather information feeds.
These external systems are essential to the overall planning and management of an emergency and with
the integration of such systems, emergency responders can relay information fast and efficiently.

These were afew of the components of WebEOC, and are by no means the complete set of
possibilities to use this system for.

Previstar

MEMA also uses Previstar’s RESOURCE Manager, in order to facilitate the “coordination and
oversight of personnel, tools, processes, and systems” to support emergency response (Previstar, 2014).
To clarify, if other towns need to request more resources, such as sandbags, Previstar provides an



inventory database to track all available resources for deployment. This provides a structure for smaller
townsto follow if they wish to formally request resources to be deployed during an emergency.
Resource allocation is certainly an important concept that will need to be applied to Hounslow’s EMIS,
as per their Emergency Management Team roles, which include (Contingency Planning Unit, 2013):

e Provision of engineering services and emergency signing
e Welfare provisions of staff, resident and evacuees
e Sourcing additional resources through mutual aid

Although Hounslow requires a “home-brewed” solution, Previstar provides a good example of how a
resource alocation part of the system should be designed and organized.

WebEOC and Previstar are commercia solutionsto creating an EMIS. They provide alarge
amount of functionality. However, they can be hard to use and expensive and therefore not well suited
for Hounslow. Still, several features such as a live events log and resource management tools could
potential be incorporated into Hounslow’s EMIS.

Hillingdon

We were able to extensively study Hillingdon's EMIS. Hillingdon has a close relation with
Hounslow due to their physical proximity and potential to share emergency management
responsibilities. As aresult, we were able to get a declassified copy of Hillingdon’s EMIS aswell as
interviewing its creator, Ben Pearkes. From prior research, Hillingdon's EMIS was identified as the
premier EMIS in London. It has been adopted by a number of other boroughs and therefore the
information gained wasinvaluable. All information presented hereis the result of our interview with
Pearkes (2014).

Platform

The Hillingdon Emergency Response Procedures (ERP) is a single PowerPoint file consisting
of 135 dlides, providing essentia information and guides for the facilitation of an emergency. The
system contains a main navigation slide, which then links to different slides within the presentation
when they are selected from the main navigation slide. The main navigation slide consists of a number
of elements as seen in Figure 29. The centre of the screen contains linksto 7 different thematically
grouped “dashboards,” which provide further links to other pages. This includes links to dashboards
such as ERO Silver, Gold, Capabilities, LALO, Tools and Plans. Additionally, this menu contains links
to Contact Lists and “How to” pages. Mr. Pearkes showed us how each slide contains a summarized
version of a protocol, which is essentially a list of action items “without the politeness” detailed in the
formal protocols (Pearkes, 2014). According to Mr. Pearkes, these lists, which encompass tasks such as
printing (listing the locations of the nearest printers, etc.) to accessing the GIS, give system users rapid
access to information which might not be obvious under possible working scenarios.
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Figure 29- Screenshot of Hillingdon’s IMS Homepage (Pearkes, 2014)

In addition to their EMIS, they have a Google Docs setup that can be used as an event log. They
still mainly use paper logs because they are easily transportable, cheap to create, and can hold up in
court. They possess a cabinet which is solely used to store their event logs. The Google Docs log is till
awork in progress, they don't useit for logging but they are exploring the possibilities of it in the future.
Google Docs was selected because it is cheap, easy to use, and it records the revision history of the
document which makesit more valuableif it had to be taken before court.

The Hillingdon ERP was created three and a half years ago and has been under constant revision
ever since. Mr. Pearkes, the creator of the system, has spent 300-400 hours crafting and refining the
PowerPoint, and is currently on version 7. He believes PowerPoint is the ideal way to create an EMIS.
First, he argues that PowerPoint enables the EMIS to have a small file size (the Hillingdon ERP is only
6MB). Thisalows for the filesto be copied to encrypted USB sticks and moved to any computer that
needsto run the file, which isideal if the Emergency Control Centre (ECC) is compromised. Thiswould
allow the Contingency Planning Unit to set up a portable Emergency Control Centre anywhere where
there are computers with PowerPoint installed. Additionally, PowerPoint is arelatively simple program;
most people who are familiar with basic computer functionality are capable of using the program. This
reduces the amount of training needed to use the system; the most advanced technique Hillingdon
teachesits usersisto use Alt + Tab on the keyboard to switch between windows on the computers.
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In addition to ease of use, PowerPoint also offers nice, yet simple, functionality. Thefilesare
printable, which allow for usersto check-off tasks and note the time as they complete them. Some
additional features of the Hillingdon ERP can be seen in Table 7.

Table 7 - Features of Hillingdon's Emergency Response Procedures

Feature Benefit

Pre-address emails to coordinators and
Email Integration LLACC to savetime and ensure email getsto
where it needs to be.

Gives the formulaic structure of creating a
Briefing Structure Outlines briefing so that any person can prepare a
briefing.

Gives users access to complete information if

Linksto All Manuals and Handbooks and when it is needed.

Mr. Pearkes also gave us advice he used when designing the system. Most of his advice focused
around the user. He designed the system to be user-friendly, so that system users, non-ECC staff, can
navigate easily and effectively. Additionally, he designed the system to be as self-explanatory as
possible, such that the people staffing the system can use it with little to no training. Finally, he
recommended that we abide by the KIS principle, that is, Keep It Simple. Overall, he argued that a
complex, highly integrated and effective system is great; however, if it is too complex, people won’t be

able to use the system. In essence, he advocated that we design for “the lowest common denominator”
(Pearkes, 2014).

Having viewed the Hillingdon system and spoken with Mr. Pearkes, we have identified a number
of potential drawbacks to the system. According to Mr. Pearkes, the hyperlinks within the system fail
occasionally, especially when moving the file from one computer to another. Additionally, the group has
had some issues in the past dealing with compatibility from one version of PowerPoint to another.
Finally, and this issue was of largest concern to us, isthat all of the datais contained within asingle
PowerPoint file. If thisfile gets corrupted, al of the information is gone, unlike in the Hounslow system
where all of the web pages are distinct, such that if one gets corrupted, the others are still viewable.
While thisissue can be remedied by storing the file in a number of places, it doesn’t remedy the fact that
Hillingdon has put all their eggs in one basket.

Hillingdon's EMIS s easy to use, effective, and provides great functionality. However, there are
still aspects of it that can be improved upon such as incorporating an events log and increasing its
robustness. As aresult, PowerPoint may not be ideal for our system. However, many aspects of the
functionality and design can be incorporated into our system.

Sutton

Another local borough we visited was Sutton. Located in the Sutton Police Station, the brand
new Sutton Emergency Control Centre (BECC) was being finalized when we visited. Tim Arnold, a



friend of some of the CPU staff, gave us atour of the facilities and their system. Composed of only two
full-time employees, the BECC, much like in Hounslow, will recruit available, trained, members from
the police station if they need to scale as aresult of a major emergency. The emergency management in
Sutton operates similarly to that of Hounslow, however, in place of coordinators, Sutton uses
directorates. Each one of these directoratesis responsible for a different resource/population. For
example, Adult and Social Serviceswill be activated for any emergency that involves adults, while the
Children, Y oung People and Learning directorate will be activated for any incident involving children.

In acrisis situation, Sutton staffs their control centre with staff manning all of the directorates,
aswell asthe BECC Link, which comprises one to three people who staff the phones. These people
record messages and generate action items from each of the messages. These action items are then
forwarded to their appropriate directorate. What is revolutionary about this systemis that this messaging
system/task-log is digital. BECC Link members enter messages and tasks directly into the Access-based
task log and the system transmits the tasks to each of the directorates, who can then enter their actions
directly into the system (Arnold, 2014).

System

Sutton’s EMIS is composed of two parts. Their EMIS proper is a modified version of
Hillingdon’s PowerPoint. Though this system has never been used for areal emergency, Mr. Arnold
believed that this system has potential to aid in their response effort, though he does acknowledge that
the PowerPoint format has its drawbacks. He states that, although simple to use, the PowerPoint isa pain
to update, due to the lack of time and lack of knowledge he and his team possess. Additionaly, he
argues that PowerPoint islimited by the number of links one slide can show. Unlike awebpage,
PowerPoint does not provide a scroll feature which limits the amount of space available on a page.

One unique aspect of the Sutton system is their task/message logging database. This system,
which they had custom designed for their unique needs, has been in development for the last year and
has cost upwards of £10,000 to develop. When run, the system allows for the creation of unique
incidents. At the start of an incident, the ranking officer will initiate a new incident, adding critical
information to the profile such as the name of the incident, the incident number, and a brief description
of the incident. Once the new incident has been created, members of the BECC Link can begin
recording messages and tasks into the incident. This interface allows the user to add in important
attributes, such as who the message is from, which organization they are from and information on how
to contact them. The user interface is shown in Figure 30.
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Figure 30- Message Logging Interface (Arnold, 2014)

After entering the message information, the BECC Link staff member moves to the Requests
tab to assign action items from the message to the appropriate directorate. A sample Ul from the Request
tab is shown in Figure 31.
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Figure 31- Request Screen (Arnold, 2014)

From within the request screen, the BECC Link staff member can report action items and assign them to
different directorates for action.

Directorates view their assigned tasks on atask log screen, shown in Figure 32. From this screen,
they can manage all of the tasks assigned to them by any of the BECC Link staff. They can also read the
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original message and alter the status of the task, selecting from “Waiting”, “In Progress”, “Completed”
or “Unread.” Each directorate task page shows only the tasks assigned to that directorate.
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Figure 32- Task Log Screen (Arnold, 2014)

One of the nice attributes about using Access is that the database can be designed so it
recognizes the username and automatically stamps every action with the username and time it was
performed. Since al of thisinformation is contained within a single database, it localizes the
information in asingle entity as well, meaning that users don’t have to keep track of dozens of emails.
Additionally, the database architecture means that users only see the messages that pertain to them
which prevents information overload and increases efficiency.

There are anumber of drawbacks associated with using an Access Database. First, this database
showed significant lag which makes data entry frustrating. Additionally, the system is relatively
complex. As new users, we found it difficult to operate the system and believe that the system was not
intuitive. Although we had a 15 minute training session, it was not enough to allow usto navigate the
system to alevel that would be sufficient. Mr. Arnold also told us that the one downside with their
system was its lack of integration with the PowerPoint IMS. For constructing anew IMS, we will 1ook
for waysto integrate the functionality of the access database into the IM S system.



