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» Research Methodology
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« Decision Making in the Context of IRMP
 Information Processing and Knowledge Discovery
« Decision Support through Evidence

* Improving Resource Allocation
* Future Research
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= The main aim of the research in this project is to investigate the value and
effectiveness of prevention and protection measures and activities used in
commercial, public and heritage buildings with the view of improving decision
making on the allocation of resources within the context of IRMP.

Review Existing Fire
Prevention & Protection
(FPP) Measures

Identify Existing Evidence Bases
to Assess the effectiveness of
the FPP Measures

Investigate the effects of
FRS resource allocation
on safety and loss

interventions

Develop methodology for decision
making regarding the allocation of
resources for fire safety

Develop methodology for the
evaluation of cost effectiveness of
FPP measures

Integration of the
methodologies for FSEC

Evaluation of further
developed FSEC
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= | [terature review

= Qualitative data collection techniques to review
the current process in FRSs (FRS visits,
Interviews, questionnaires)

= Application of risk analysis techniques for the
evaluation of the performance of protection
measures used in buildings

= Application of Information  management
techniques to analyse existing data on
emergency events
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Programme/ Project/
Data Constrtaints

Quantitative Data/ Expert

Identification of Fire Risk
Issues & Constraints

- List of Risks

Analysis of Impact/Severity

Knowledge/ Lessons——» Probability &Prioritization of

Learned

Fire Risks

, Risk Prioritization
— > Risk Classification

Risk Mitigation Plans

Resources——» Planning of Actions ———» Risk Tracking Requirements

Programme / Project Data
(metrics information)

=

4

Risk Accepting Rationale

Monitoring Risk Metrics &Verific

Validation of Mitigation Actions

ation/ ]
——»>Risk Status Reports

4

Control

invoking contingency plans, continuin

Decision on re-planning the mitigations closing risks, ———— > Risk Decisions

g tracking
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The aim of IRMPs is to improve community safety and make a
more effective use of FRS resources by:

= reducing the incidence of fires;

= reducing loss of life in fires and accidents;

= reducing the number and severity of injuries;

= safeguarding the environment and protecting the national heritage;
= providing communities with value for money”.
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IRMP in FRSs

A
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FSEC OB Site Assessment Fire Risk Assessment FSEC Fire Frequency Updates - - '
» Standard usage of tools & |« Fire Incident Reporting
processes

) 4

Fire Safety Audit Resource Fire Prevention

Planning Planning Activities
vy n n n
L Fire safety Audit Process Number & 'I"ype of Fire Fire Safety Campaigns,

Stations Events, Talks

y
IRMP Returns Statistical Analy3|s of Fire
Incidents

IRMP Guidelines

ategic Decision Making
the IRMP Process
National Level
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FRSs deliver their enforcement duties through locally
determined, risk-based programmes of Fire Safety Audit (or
Inspection) visits to non-domestic premises.

Different Sources Differe ols

KEEFIMG THE
RECORDS IN THE
FIRE SAFETY
DATABASE

SELECTION OF
PREMISES

FIRE SAFETY

ACTIONS BASED ON

THE ALIDIT RESLULT
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The Fire Service Emergency Cover (FSEC) Toolkit 1s a
software-based toolkit enabling FRSs to assess the risks from
fire and other incidents within their area of responsibility in order
to allocate resources appropriately to that risk and predict the
effectiveness of risk reduction strategies employed.

Fire Safety Audits
Default Data ty Default Data

Average Fire Rates (Valuation Office)

for Occupancy
Type Address
v & Occupancy Type
FSEC Toolkit
Other Buildings Data Summary

Default Data Floor i Default Data
area based on the
nearest ordinance Number of people at

survey master map risk based on
building footprint occupancy type

Assumptions {max probable loss
-the building has an average of life per time slot)
standard for fire safety

management
-whether the building is single
compartment or multiple
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Data Sources of Risk Assessment in FSEC

Frequency of fire against size from the Fire Safety
Engineering Manual, prepared by NFPA which
shows the impact of fire on the size of buildings.

Fire Warning System: FDR1
Smoke Control System: FDR1

Sprinklers: FDR1 and the insurance industry (fire
where there was a sprinkler, if there was a
sprinkler what is the frequency, how many times it
worked)

Fire Safety Management: Insurance industry




IRMP-INCIDENT RECORDING ﬁ B Loughborough

FDR1 Data is converted by the CLG into data items which make up
an annual database of fire statistics (from 1981 onwards)

= Age of Fire

= Discovered by Person or System

= Alarm Detalls

= Type of Property

= Main Trade of Business (Impact in Terms of Cost)

= Occupancy/ Place/Room/Floor where Fire starts (Design)

= Extinction Systems

= Fire Fighting Method

= Resource Details (Number of Jets, Pumps, etc.)

= Defect, Act Giving Rise to Ignition (Fire Safety Management)

= Sources of Ignition (Fire Safety Management)

= Material Ignited First (Design)

= Material Mainly Responsible-Composition (Design)

= Explosion Detalils

= Fire, Heat, Smoke Damage in Percentages

= Total Area damaged




FDR1 DATA ANALYSIS
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Stepl:

Investigation of the
10 years FDR1 Data

Clustering data in to
Other Building Fires

.| Clustering data according to

FSEC Codes

Step 2: Analyzing the
Design Related Variables

Frequency Tables e.g.
——» Top three frequency of other building fires
Industrial Premises 15.1 %

Shops 8.1%
Hospitals 5.5 %

Step 3: Analyzing the Fire

Safety Management Variables

e.g.
9.5% of Other Building Fires are first ignited
by Structure, fixtures, and fittings

|

Step 4: Cross-tabulation

e.g. What percentage of X Type of Other
Building Premises Fire is first ignited by

internal structure fittings?

/
Step 5: Statistical
Significance

,1he !_ikelihood that a particular Fire Safety
Variable may have occurred by chance?

A

Step 6: Corelation

Relationships Amongst Fire Safety
Variables

Structure, Material, Fire Safety
Management, Alarm System etc.

Tool as FSEC

Evidence Based Methodology for the assessment and effectiveness
of Fire Prevention and Protection Measures
e.g.Weighting of Fire Safety Variables in a Fire Risk Assessment
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Integrated Risk Management Planning and Uncertainty

CREATING EVIDENCE TO
MITIGATE UNCERTAINTY IN
THE PLANNING PROCESS




Decision Making in IRMP P sy g,

@ Integrated Risk Management Planning %@
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Information Aggregated Decision Support Planning Processes
Sources (IS) (1S) & Expert Systems Auditing
Y N /4
Q&l
y
L )
'y * IRMP
— - « Community
L Risk Register
y 0 B
LN i... :
% L 4
* Reporting
Pre- f Trans- MData Interpretation/
processmg ormation |n|ng Evaluatlon

Transformed Patterns Knnwledge

Data

Target
Data

Preprocessed
Data
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Example of an Planning Tool /f

= Planning Tool for Evaluation of Operationa
Planning Strategies (Response to UWES)

= Employing FSEC, FDR1 Data
= Simulating Response to False Alarms
- Calculatlng the Benefit of Changes In Response

l Operational Planning Evaluation Simulation . Do b2, et Sl
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Challenges to overcome P ey pererene

= Willingness to share information needs to be
encouraged
= |[nformation Sources

= Heterogeneity of the underlying Systems leads to
huge and costly transformation processes

= Quality of data must be assured through
standardizes data quality assurance processes

= Employ standards of recording data (standard
processes and data formats)

= Provide transparent, effective and usable
services to the decision makers
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Developing an Evidence-based Resource Allocation Methodology

FINDING BEST PRACTICES IN
RESOURCE ALLOCATION




What are we aiming for? P8 ey g,

= Evidences based Methodology for Resource
Allocation

= Different Levels of Planning need to be considered

Level of Entities Effected Entities Effected Planning
Planning (Response) (Prevention) Process Effected
* Resources » Operational
Fire Station (Fire-Engines, ...) * Fire Safety Officers Planning
* Crewing (Retained,...) » Tactical Planning
* Fire Stations * Fire Safety Officers 2 SUEEYE PR
. : (IRMP, CRR)
FRS * Resources (Engines, * Fire Safety L
Staff, Facilities, ...) Campaigns (HFSC, ...) DIl 7l
’ ) o5 paig ) Safety (CFS)
: * Fire Service » National Safety National Budget
National » . :
Authorities Campaigns Planning
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= Data that could be analysed
= Response Time vs. Loss
= Response Time vs. Business Loss (Interrupt Business)
= Response Time vs. Heritage Loss (Special Buildings)
* Response (#Engines) vs. Loss (Quantity of Engines and
FF)
= Discover areas of high potential risk/cost buildings
(... to change Response Policies by considering local characteristics)
= How to respond to Alarms in Student Accommodation?
= Other Buildings vs. Dwellings Categorisation
(Peak Time Casualties/Fatalities)

= What about on-site call filtering
(How to react to False Alarms?)
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= Data that could be analysed

= Number of Fire-Stations vs. Fires
(National Average and outliers)

= Number of FS vs. Area/Population

= Categorise FRS areas and find best practices

= Allocating Resources (FS and number of
engines) according to Response-Time or Cost of
Fire (Risk Categories)

= New Issues Iintroduced through changes of
resource allocation




How do we get there? P8 iy gt

Data Analysis and existing Methods

= [nformation Retrieval
= Data Mining and Retrieval
= Data Transformation
= |[nference (Find and Proof Hypotheses)
= Statistical Analysis
= Bayesian Inference
= Machine Learning
= Formal Analysis & Theory
= Popular Matching
= Constraint Programming Algorithms
= Building Simulations for improved Decision
Support
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= Create Evidence for the Effectively and
Efficiency of Prevention And Protection
Activities On Commercial, Public And Heritage
Buildings
= Data Analysis on Ignited Materials
= Resource Allocation on different planning Levels

= Build tools based on evidence to provide these
to decision makers

= Create and document research methodologies
for creating evidence from FRS data
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