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AMOC 

Oceans:  a key player in climate dynamics 



How resilient is the AMOC to disruptions? Q : 

(Stommel 1961) 

resilience: 
the capacity of a system to absorb disturbance 
and maintain its basic structure and function [ ] 



  Possible Disruptions 

To State Variables: 
1. Repeated salinity “kicks” 

 
2. Repeated “kicks” in any 

direction 
 
 

To Parameters: 
1. changes to parameter λ 

 

2. changes to salinity forcing 
(Cessi’s adaptation) 
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Cessi’s Adaptation of Stommel 



Cessi’s Original Set of Equations 



Four to Two Dimensions 



Non-dimensionalization 



Cessi’s Final Dimension Reduction 

Non-dimensionalized equations 



https://www.desmos.com/calculator/uyfur3oshz 
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The Unperturbed System 

https://www.desmos.com/calculator/uyfur3oshz


The Perturbed System 



Quantifying Resilience 
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Quantifying Resilience 



Cessi’s Calculation 



Questions 

• Can Cessi’s method be extended to higher 
dimensions? 
 

• Can we quantify resilience to continuous 
parameter changes? 
 

• Yours?  
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