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Lawson Model of C2 



Development of Numerical C2 

Model 

 Developed From Lawson’s Model 

- Environment modeled as input tables containing 

information on event 

 Environmental variables chosen by random variable 

- Own forces also modeled as a data table 

- Opposing forces modeled as a data table 

- Sense stage implemented as “Command interpretation” 

 Command interpretation modeled as two states chosen by 

random variable to decide if environmental data is “correct or 

Incorrect” 

- Case dependent algorithms used to compute output tables 

- Modeling Command 

 In case of Historical Events, can be used to determine if 

different decisions could have better achieved the “Desired 

State” 

 In case of future Events, command decisions can be 

hypothesized and tested 



Generic Numerical C2 Model 



Misinterpreted Radar 

Signal 

Midget Sub 

Encrypted Telegram 

from Washington, D.C.

Pearl Harbor Intelligence Sources 



Intelligence Source Environmental 

Variables 
 

 Midget Sub spotted hours before attack 

- Fleet Commander did not react due to previous multiple false sub 

reports 

 Land Based Radar Spotted incoming planes, but was 

misinterpreted 

- Radar Operators reported signature of incoming planes 

- Officer in command told Radar operators to disregard (“Don’t Worry 

about it”) due to expected B-17 Flight.  

- Radar operators not cleared to know about expected B-17s 

 Warning of attack received at 0733 

- Encoded telegram received from Washington, D.C. 

- Was not decoded until after attack 

 Air Based Reconnaissance 

- Reconnaissance  planes were not utilized 

 

 



Pearl Harbor Lawson Model 

 Based on reports of the attack (Navy Court) 

 Reproduce the overall process of sense making and 

decision making of the Commanders in Hawaii 

 Considers the U.S. Navy and the U.S. Army as a joint 

force 

 Reflects decisions regarding the Readiness Level of the 

troops 



Definition of the Variables for 

Lawson Model 

 Impossible to account for everything  

 Selection of most important factors based on the 

reports 

 Some variables were clearly more relevant: 

- Timeliness of the intelligence (“surprise effect”) 

 Reconnaissance aircraft 

 Interpretation of radar 

 Internal communications 



Lawson Model 



Pearl Harbor Numerical C2 Model 



Metrics 

 Battle Damage: 

-  Casualties (US Army Air Force and US Navy) 

-  US Planes Destroyed 

- US Planes Damaged 

- US Ships Sunk 

- US Ships Damaged 



 How would the following effect Battle Damage 
 

Analysis Questions 

 Readiness level 

- Army & Navy 

 Level 1 

 Level 3   

- Higher readiness not 

necessarily beneficial… 

 Day of the week 

- Weekend vs Weekday 

 Different Staffing levels 

- Historical: Attack on Sunday  

 personnel on the leave 

 

 More Efficient US Air Force 

- Kill/ Death ratio > 1 

- Historical: K/D ratio of 1 

 Size of Japanese Force 

- Cancelled third wave  

 Infrastructure 

- Historical: Primary targets 

(1st & 2nd waves): ships 

and aircraft 



Implementation 

 Implemented over approximately 1 month for 

Graduate Class on Command and Control – 

SYST680/ECE670 Principles of Command and Control 

 Using Excel for probability data tables 

 Monte Carlo simulation implemented using Visual 

Basic for Applications 

 



Casualty Model Results 

 Army Air Force Casualties 

- Casualties for all readiness/staffing levels increases with 

increased notification 

- The higher the readiness/staffing level the more casualties 

were suffered for any given readiness level 

 

*** These plots assume a K/D ratio of 1 

 



Casualty Model Results (Contd.) 

 Naval Casualties  

- Casualties for all readiness/staffing levels decrease with increased notification 

- The higher the readiness/staffing level the fewer casualties were suffered for 

any given readiness level 

 

*** These plots assume a K/D ratio of 1 

 



U.S Air Damage Results 

 Army Air Force Battle Damage 

- As the readiness / staffing levels increase the number of 

planes destroyed also increases 

- The number of planes damaged is inversely proportional to 

the number of planes destroyed 

 



Since the Army Air Force plays a vital role in defending the 

harbor, what happens if the K/D ratio > 1? 

 

K/D = 1 

Efficiency Results 



Efficiency Results (Contd.) 

K/D = 2 

The increased K/D ratio has minimal impact when there is little 

to no warning, this is due to the limited number of planes in 

the air, however as more planes get into the air, it significantly 

changes the outcome of the battle. 

 



Applying C2 Modeling Techniques 

in a New Domain 

 Working from our generalized numerical model, 

apply modeling techniques to different historical 

events 

- Technique applied to create decision support tool 

for hurricane evacuation 

 Hurricane model derived from historical data 

 Hurricane Modeled as “Opposing Forces” 

 Model chooses Hurricane Prevailing track by Random 

Variable 

 Historical data leveraged to determine probability of 

hurricane category occurring in a given month 

 Model Outputs total number of casualties and property 

damage as a function of advance notice/ decision to 

evacuation 



Hurricane Evacuation Numerical Model 





Conclusions 

 Have shown a general approach to modeling the C2 of 

an operational event 

- Illustrated through Pearl Harbor Model and Hurricane 

Evacuation Model 

 Model emphasized intelligence pertaining to prior 

warning of attack 

 Modeling preparedness of Pearl Harbor allowed us to 

examine battle damage 

- Also allowed for analysis of Japanese forces by modeling 

different day for attack, and larger Japanese attack force 

 Showed more general application of techniques with 

Hurricane Evacuation Model 

 This modeling technique can be used by many  

practitioners and students of C2 



G E O R G E  M A S O N  U N I V E R S I T Y  

QUESTIONS? 


