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Learning Objectives

Familiarity with Organizational Resilience
Definition (Ambiguity)
Cultural & Data Elements
Data-Oriented Examples
Current State / Coming Developments
Best Practices



Problem
Fire/EMS Planning is Hard!
Complexity
Dynamic Environment
Multiple Time Scales
High-Stakes Mission



Solution
Resilient
Fire/EMS 
Organizations



Definition

Resilience
The organization’s ability to quickly recover from an 
incident or events, or to adjust easily to changing 
needs or requirements.

-- Fire and Emergency Service Self-Assessment Manual, 9th Ed., p.160



PI’s, C’s and CC’s



Definitions

Martin, Paredes, Wainer (2018):
• Massive literature review
• 11 common factors
• 8 cultural (communication, leadership, risk 

tolerance, redundancy, …)
• 3 planning/data-related

Martin C, Paredes A and Wainer G.  “What we know and do not know about 
organizational resilience.”  International Journal of Production Management and 
Engineering, (2018) 6(1), 11-28



Dimensions

Dimensions of Resilience
• Performance 
• Planning 
• Personal



Dimensions
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Definition

Planning Resilience

Planning processes that scale and adapt 
well in unpredictable circumstances



Data-Related

Situational Awareness

Foresight

Exploration

Planning

Analytics

Prediction Tools

Simulation



Definition

Personal Resilience

Organizational structures, processes and 
strategies that support the well-being, 
capabilities and effectiveness of the people 
in the in the organization.



Example 1

Foresight
Performance Resilience





City of Palm Beach Gardens

• Primarily Residential 
• Home sizes from 1,200-8,000 ft2

• 59 mi2 - Population of 54,0000



Palm Beach Gardens Fire Rescue

• CFAI and CAAS Accredited
• ALS Transport
• 5 Fire Stations – 121 Firefighters
• 12,000 calls Annually



Foresight 
Performance 
Resilience



Challenge #1



Predicting Future Incident Profiles



Predict Call Volume

• Number of calls
• Type of calls
• Concentration of Calls



Location and Staffing

• Negotiations for Land
• Mutual Aid
• Reliability
• Time Benchmarks



Location and Staffing

ERF ERF



Results

• Southern Location

• Estimated 2,800 Calls 
Annually

• Engine, Rescue, Ladder, 
Battalion



Exploration

Deployment 
Enhancements 



• Current Deployment:  3 Person ALS 
Engine, 2 Person ALS Medic Unit

• Critical Task Analysis: Moderate Risk EMS 
Requires 3 Personnel

• Currently Requires both a Medic Unit and 
an Engine to meet ERF

• Theory:  Adding a 3rd Person to the Medic 
unit will increase availability/reliability of 
Engines for concurrent calls.









• Simulated call volume based on historical data
• Season
• Day of Week
• Hour of Day
• Geography 

ALF - Chest Pain/SOB
Warehouse – Fire

• Frequency

Simulator Considerations



• Speed Tables: Based on historical data

• Turnout, On Scene, and Hospital Turnover Time:  Based on the mean 
(most common experience)

• Transport destination is closest ER

• Agency dispatch rules and run cards are factored

Simulator Considerations









Lessons Learned

• 5-6 Years Worth of Data
• Trust but Verify Results
• “Try before you pry”

Idea ImplementationPilotSim.

$0.00
T = 0

$0.00
T = 2d

$300k
T = 6m

$1.5M/y
T = 18m



Situational
Awareness







Planning Resilience



Problem:
Optimize placement of 
advanced EVP systems at 25 
out of 150 signal-controlled 
intersections

150!/(125!x25!) = 2.9x10234 choices!



Example 4

Solution:
“Pareto Optimization”

(Letting the computer explore…)







Where to…?
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Personal Resilience



Getting Involved:
Resilience Analytics SIG



Best Practices



Best Practices

Foresight (“What Next”)
• Multiple future scenarios
• Collaborate with Planning
• Analogy validation 

(Cunningham/Schumacher)

Exploration (“What If”)
• Simulate before piloting
• Model validation (8 points)
• Data/command teamwork
• Hands on work!
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Concluding

The “Improvise-Adapt-Overcome” spirit of fire/EMS!



CONTACT:

Deputy Chief James Ippolito:   jippolito@pbgfl.com

Carl Niedner:   carl.niedner@levrum.com





The Battalion Chief David J. Farnum Jr.
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