
The Impact of Chaos Theory on 
Decision Making, and Vice Versa  

Dylan McNamara 
Dept. of Physics and Physical Oceanography, UNCW



Edward Lorenz 



Edward Lorenz 

• Weather “analogues”           repetition 

• Lorenz created simple system with “weather physics” 

• These “Lorenz Equations” did not repeat 

• Had to be solved with computer 

• And they did some striking things…

dx
dt

= σ(y − x)
dy
dt

= x(ρ − z) − y
dz
dt

= xy − βz
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Characteristics of Chaos 

•  Sensitive dependence on initial conditions.         
(VERY different than physics thinking at time)

•  Aperiodic long term behavior

•  Deterministic (not random!) 



Chaos: Double Pendulum 



Chaos: Solar System  



Chaos: Hurricanes  



Ensembles!  

~ 66% chance inside cone



Ensembles! 



Be on the lookout for missing ensembles… 

Surf Forecasting



Decisions 
• Ensembles generate probabilities (P) 

• P helps to make decisions.  Consider Risk. 

• Ex. Rent a tent for an event next week? 

• If                    , do it! P >
Cost
Loss



BHI Decisions  
• Terminal Groin at Shoals Club  

  Cost? 
  Loss? 
  Ensemble Forecast? 

• Beach Nourishment 



Vice Versa: Decisions can cause chaos 

(Chaos!)

• Mathematical model of beach and economics 

• Many towns each “optimizing” nourishment decisions  



Decisions can cause chaos 

(Chaos!)



• Chaos is deterministic. 

• Be wary of single model forecasts. Ensembles are this 
year’s  

• Cost and loss are not trivial to quantify. 

• Human impacts in natural systems can give rise to  
chaotic behavior. 

Conclusions 

Welcome Questions


