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ABSTRACT

The Fire and Rescue Services faced significant gggarin their area of responsibility.
Community safety needs to be assured, by carryinngcareful planning for the growing number of
threats arising from man-made or natural disastnis paper describes progress made by a multi-
disciplinary team with support from CLG and a ramgestakeholders including individual FRS and
members of the insurance industry as well as Bm¢lisritage. Whereas the project is focusing on the
evaluation of prevention and protection activittes commercial, public and heritage buildings, this
paper will give an insight to the major informatisources and tools employed in planning process of
the Fire and Rescue Services in the UK. In padiculve will describe work on information
integration of existing systems and the possibleefies and hazards that might arise. Therefore, a
prototype developed to support the evaluation adrafonal planning scenarios is presented. The
project’'s aim is to support the FRS in decision imgkregarding: the value of prevention and
protection measures in the built environment onahe hand and the allocation of resources for fire
safety interventions on the other hand.

THE CHANGING FACE OF THE FIRE AND RESCUE SERVICES

Over the past decade the area of responsibilitytifer Fire and Rescue Services changed
significantly. Man-made disasters such as the tistrattacks in New York 2001 or London 200%s
well as threats evoked by climate change, e.g. Woding 2007 result in an increasing number of
threats. These risks that affect the built envirentmand threaten human life are becoming major
societal issues in the 21st century. Managing thiske and responding to emergencies is important
and needs to be planned efficiently and effectivelgnsure minimal impact on society.

In order to align the public services, such as Fire and Rescue Services, according to the new
challenges, the government has made several chamdbe law. The White paper “Our Fire and
Rescue Service” published by the government in 2068duced reforms that refocused the role of
the Fire and Rescue Service (FRS) on the prevenofidines and broadened its role in dealing with
other growing threats resulting from climate chaagel man-made disastérés a result, a new
statutory framework is now in existence that plazessponsibility on the FRS to produce Integrated
Risk Management Plans (IRMPs) to plan for, andardpo, a range of emergencfes.



INTEGRATED RISK MANAGEMENT PLANNING

In order to increase the efficiency in FRS resouwatiecation and to improve community
safety, the Integrated Risk Management Planninginging at: “reducing the incidence of fires;
reducing loss of life in fires and accidents; radgadhe number and severity of injuries; safeguagdi
the environment and protecting the national heeitegnd providing communities with value for
money”? The White paper thereby also makes clear thatoagtfoundation consisting of evidence
from rigorous research needs to be in place inromesuccessfully refocus the Fire and Rescue
Services. This research must thereby include rewfetgchnologies and underpinning science on fire

prevention, detection and suppression.

Research in the context of fires and other emergsneas focusing on risk assessment and risk
management. Thereby most of this work dealt withmeging the probability of risks and their impact
quantified in terms of damage and loss by modelffirgggrowth and spreatf. “None of the above
work considered the integration of the performaand effectiveness of prevention and protection
measures used in buildings while developing risknaggment plans to allocate fire and rescue
resources. These fire prevention and protectionsarea include such features as structural fire
resistance, means of escape, sprinkler systenwnatit detectors and alarms, fire doors, ventitatio
systems etc. Recent efforts within the Departmé@ammunities and Local Government (CLG), the
Home Office, and the Office of the Deputy Prime Idiar investigated risk assessment as part of the
development of a process for planning Fire Seriogergency Cover (FSEC)Part of this work
resulted in the development of a toolkit to assiesss plan response, and model the consequences of
resource deployment. However the new requirementRMPs that need a holistic and integrated
approach and focus on prevention are introducinghéu research challenges, these can be
summarised as follows: lack of evidence based nasttior the assessment of the effectiveness of
prevention and protection measures used in bggdilack of evidence based methods for evaluating
the effectiveness of auditing prevention and ptaiac measures; difficulties in assessing and
predicting property, heritage, and human lossnéed for decision making tools for the cost effexti
allocation of prevention and protection resourcise need for decision making tools on
prevention/protection measures used in the builtrenment.” With the aim to support the FRS in
creating evidence to improve the decision makitg #&vailable information sources and tools,
already employed in the planning process of theelfiigades, needed to be identified.

INFORMATION AND TOOLSEMPLOYED IN THE PLANNING PROCESS

In order to measure performance, analyse trendsaable planning for the future, the Fire
and Rescue Services are collecting informatiorhemtajority of the actions they carry out. Thereby,
in theory, every fire incidents, road traffic ceibn or fire safety audit adds records to the ress
that inform decision making of the services. In gbie, however, this information is widely
distributed across a large number of agenciesratididual FRS. In consequence, we continue to rely
greatly on the subjective skill, experience andeetipe of senior fire and rescue service personnel.
Hence, there is considerable scope for the pravisfaappropriate information management systems
to support their everyday tasks in directing a nnod€RS.

Fire Damage Reports and Incident Recording System

In order to pull together information that could bsed by the CLG and the local fire brigades to
support operational decisions making, policy depelent and promotion of public awareness, the
Fire Damage Report Form (FDR1) was introduced ii8f9The form came into place to collect

information on each fire that was attended by a Elke Brigade. The fires reported were either
property fires or those which involved casualtiestails from around 200.000 fires were collected
annually resulting in a huge amount of informati®he review of the processes employed to collect
FDR1 data resulted in the deployment of the IndidRacording System (IRS), which each fire

brigade had to use until April 2009 at the lafesitroducing IRS changed the data collecting preces
to be completely paperless and thereby promotis@adardised way to record incident information.



This is resulting in the information being promptyailable for CLG and the Fire and Rescue
Services. FDR1 and IRS brought together details on causdscansequences of fires over the past
20 years, which forms an enormous information sedor both researchers and service providers.
Within that project it is aimed to employ this datafurther improve resource allocation strategies.
Thereby, we are analysing the specific causesre$ fspecially those contributing to high risks to
loss of life or property damage. Additionally wee dooking at possible best practices in operational
response to mitigate the impact of these riskbénbiest way possible. Information on current bagdi
standards and prevention actions carried out iagion contribute to a better understanding of the
overall fire-related risks in a community.

Fire Safety Audit Form (CFOA) and Community Fire Risk Management I nformation System

While IRS and FDR1 are recording details on fireddrms of causes and consequences, the Fire
Safety Audit Form is used to carry out fire risks@ssments of individual properties in order to
prevent fires from occurring. The Regulatory Refoffire Safety) Order 2005 proposed major
changes for the services provided by the fire loiegga Compared to former legislation, the
responsibility of assuring compliance with fire eigf standards was transferred to the owners or
operators of the non-domestic premises. The FiceRascue Services therefore took on a new role
within their communities, by advising on questiaisfire safety. For example, by conducting Fire
Safety Audits the Fire and Rescue Services aretatdssess the potential risk of a fire for indiatl
buildings, resulting in a better insight of thekrief fire to an area and therefore to the public
community. According to a risk ranking scheme, pea® with the highest risk to societal losses,
such as hospitals or care homes, are audited @guwar basis. Since the change in legislation,
thousands of fire safety audits have been carrigg with Strathclyde Fire and Rescue Services
auditing more than 20,000 buildings in their regio008° This information source is continuously
growing, allowing an contemporary insight in theefsafety standards of buildings and communities.
It therefore represents a good source to be emplégrefuture research and strategic planning. In
order to support the Fire and Rescue Servicesaviging efficient services to their communitiesisit
planned to investigate and quantify the impactref/pntion activities carried out in the past.

Fire Service Emergency Cover

The Fire Services Emergency Cover (FSEC) is a soéivbased system that was issued to the fire
services and authorities to assist on their wanpdease community safety. Based on a geographical
information system (GIS) this tool was primarilysigned to enable a consistent approach to risk
assessment in each commuriitf.hereby the software is capable of pulling infotiow from various
sources, such as FRD1, IRS or CFRMIS, togetherdardo calculate the risk for regions, districts o
individual buildings. Amongst other things, demqur& details from the census data, and the road
traffic network, and fire station resource allooatiare used to generate a bigger picture for tiee fi
and rescue services. Results from previous anaysiexperiments on the basis of past incidents are
thereby used to create the underlying model, ieroa predict: “the number of lives lost in dwetj
fires, special services incidents and other bujdlitires; the amount of property loss in other
buildings fires; or the total cost of the resourabscated.**

Community and Local Governments deployed this sydteall Fire and Rescue Services in England,
Scotland and Wales. Users of the system are ndetinilo monitoring risk in their communities and
save information to the system, as it can furtheenii® employed to support the strategic planning in
terms of resource allocation. Simulating varioudatvif’-scenarios, e.g. by moving a fire station or
changing the crewing in existing stations, theeaysis then capable of predicting the impact of each
strategic change in relation to the consequencdiseond the cost of the service provision. Hence,
fire authorities are able to carry out future plagnto effectively protect communities from the
effects of fire. Although FSEC represents an intiseaand radical innovation in support of the IRMP
and similar initiatives, there remain significaasks to ensure an integrated approach for infoomati
management. The following section will discuss tbfsc in greater depth.



FROM INFORMATION ISLANDSTO HOLISTIC INFORMATION SOURCES

Multiple information sources can be employed tminf the decision makers while creating
an Integrated Risk Management Plan. Collected iinétion, e.g. through fire incident reporting or
fire safety audits inform about ongoing changes lagig to identify high risk areas, that need furthe
consideration in the planning process. Applicatisnsh as FSEC are employed to simulate the
outcome of a proposed future strategy by using tvffiascenarios, without the need to actually carry
them out. The amount of information collected odadly basis, by the FRS, as well as the need to
analyse these data, gives rise to the demand ofmation systems, which are capable of storing,
analysing and communicating details to enable méat decision making. With standardised data
collection procedures, such as FDR1 and IRS, ineplthese systems already provide an enormous
value to the services. Creating enriched databgtsjerging existing information systems with those
of other government agencies, such as the MetagoalloOffice or the police forces, enables decision
makers to conduct planning activities, having apriomed insight in their community.

Possible Benefits of Information Integration

Adjusting the services provision to the continugushanging area of responsibility, the Fire and
Rescue Services now additionally need to be prepimea variety of threats resulting either from
man-made disasters or the effects of climate chafige independent report by Sir Michael Pitt,
outlining investigation results of the UK Floods28f07, described amongst other things how the lack
of compatibility of systems prevented governmerdreies from sharing important data effectively,
not enabling them to assess the emergency situtatitime full extend and to plan the best possible
actions? The Central Government, for example, found it har@éstimate the number of people that
had been affected by the floods. Eventually moes tB0,000 houses were flooded, instead of 3,000
to 4,000 as initially anticipated by the Environramgency’

Planning for and responding to major incidentshsas the UK Floods, involve multiple agencies
dealing with the threats in order to mitigate thgpact on public safety. Sharing information across
agency boundaries is thereby vital for assessigtgns and planning and allocating resources to
carry out appropriate responses. Multi agency phanis also carried out on regional level in the, UK
e.g. to support contingency planning by develo@egnmunity and National Risk Registéfs.

Sharing and merging information within organisasicalso proofs to be beneficial. Even though
FSEC already helps to support Integrated Risk Mamegt Planning, the information held in the
system is limited to the area of response of edmh &hd Rescue Service. Not being able to gain
insight in the data of neighbouring authoritiedeets the planning for cross-border actions or the
assessment of risk in border regions, as e.g. fusniation on building standards or demographic
information are held in the own system. Integratimg information from each system, in order to gain
a more detailed view on these areas, would allovisd® makers to receive more precise information
and enable better planning. It could even contetiatestablish a national FSEC, to assess risk on a
national level and allow respective planning atitigi, e.g. for national civil contingency actions.

Not only that the bigger, merged data sets wodtdhvahdditional analysis, as more relevant data is
available. Fire authorities would also be ablehars best practises and knowledge on risks evolving
from special threats, such as arson. Over theygass several different systems have come inteplac
with the aim to record incidents, document spedfiddings or support planning. For example, the
National Heritage Data Base provides informationHeritage Buildings all over Scotland and the
UK. Currently it is a stand-alone application. Witke detailed information hold on that system it
could be used to inform Fire Fighters in an evdra beritage building fire, to identify most valuab
items, important building specifics to support @tiemal planning. Generally, the integration of
information from multiple systems could help to eggate the information that has been collected
over the past years. As a result the larger ance moeaningful datasets would allow even more
sophisticated analysis in order to create evidémte used in future planning processes.



Possible Challenges and Hazar ds arising from I nformation I ntegration

Despite the benefits outlined above, there arerakeballenges that need to be overcome or at least
to be considered in order to establish planningesys that make efficient use of the resources
available. One challenge is arising from the vagimformation systems being employed for planning
purposes within the services across the UK. EasteBy is thereby likely to introduce new data
formats, interfaces, standards or system-spectf@abulary. As an example, codes that are used to
identify certain building types and categories @oé the same in the Incident Recording System and
the Fire Services Emergency Cover Toolkit. This esak almost impossible to merge information
without transforming the data first into a unifortestandardised format. According to interviews
conducted with three different Fire and Rescueiesvin England and Scotland much more software
tools are in place to enable planning. It was eepeed that combining information from different
systems introduces costly transformation procesgaish need to be validated very carefully in order
to prevent the inclusion of errors in the mergethdats. These need to form a consistent and leliab
foundation for future planning applications and aqping research. Introducing new systems as a
replacement of previous standards, e.g. the sutistitof FDR1 in favour of the Incident Recording
System, results in even more transformation preseisat need to be carried out and validated in the
future.

Merging information using planning applicationsclsuas FSEC, provides great value to decision
makers. Thereby, future strategies derived fromdbeision making process could have a serious
impact on community safety. Hence, it needs todsei@d that underlying information is correct and
reliable and that the functionality of the planniegstems is validated in order not to rely on

predictions from faulty software components. Adtitlly, issues related to maintainability of

systems are raised as the inclusion of multiplerimftion sources could result in an increased
complexity and a lack of transparency.

The combination of various information systems fisimportant topic, especially in the field of
emergency response and planning, where differestia@gs are involved. The benefits are promising
in order to improve the mitigation, preparednessponse or recovery to a number of heterogeneous
scenarios. Focusing on the safety implications tméght arise from safety-critical enterprise
information systems, research has previously baemed out analysing possible hazards in detalil. It
was thereby suggested to introduce a code of peafdr government information sharing, especially
in order to ensure integrity of the data and migghe impact of possible hazards, e.g. by focusing
transparency of data and the applicability of &tems involved.

CASE STUDY: OPERATIONAL PLANNING SCENARIO EVALUATION

The previous sections outlined the potential bésies well as the challenges and hazards that
might arise from combining information from diffetesources in primary or secondary emergency
planning systems. As an example of a possible pigrapplication this section describes a prototype
developed to conduct operational planning evaluaatfor the Fire and Rescue Services with the focus
on cost and benefit of each strategy.

More than fifty percent of the fire-related incidemttended in 2008 turned out to be false alafss.

a result the resources of Fire and Rescue Serareemobilised to an area, where no help is ne&ded.
Despite the fact that each mobilisation accountsdditional costs of the brigade, e.g. fuel, the
resources are bound to an incident and therefdravailable in an event of a actual fire, roadficaf
accidents, major incident, etc. This implies ttedsé alarm could have a serious impact on the sause
of a real incident and therefore for the publicetaf The cost related to the mobilisation and the
resulting delayed response times of the FRS ressuscestimated to be around £1 billién.

Simulating response strategies for false alarnmmwallthe decision makers involved in operational
planning to assess strategies and chose the mpsipaiate one for the future. The prototype is
employing information from FSEC and FDR1 data dsrination sources to gather knowledge on



resources available and previous fires or falseradn certain areas. By configuring the number of
appliances sent to an area or building, the tcan ttalculates the additional cost of mobilisatibms
planned to introduce loss predictions on buildiagsl lives calculated by FSEC in order to allow
analysing the cost and benefit aspects of eacHaieaustrategy in even more detail.

Several different schemes are in place to indergifymises and areas in communities that are
responsible for large numbers of false alarms. Tihdings are then used to either carry out
prevention activities, e.g. fire safety audits lné buildings to investigate the sources of falsenas

or awareness trainings for communities or to adjbst response strategies of the services. In
combination with tools such as the prototype déscki the Fire and Rescue Service are able to adjust
their resources allocation in terms of preventiod @rotection in order to provide the best service
possible.

THE FUTURE OF THE FIRE AND RESCUE SERVICES AND FUTURE WORK

With the changing face of the Fire and Rescue Besvand the new areas of application,
effective planning has to consider a growing amairibformation. In order to enable an informed
decision making process, existing information sesrshould be employed in the planning process
effectively. Thereby the quality of the data, onieththe FRSs are relying, plays a vital role.
Supporting the Fire and Rescue Services on the twagnproved information systems, the future
research within that project looks at the appliigbiof additional information sources, e.g. on
heritage buildings, to be integrated in operaticarad strategic planning systems. Additionally, the
projects aims to improve systems for efficient afféctive resource allocation, e.g. for major esent
such as the common wealth games 2014, as theyasiiegha major impact on the risk in areas and
the resources needed to ensure safer communities.
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