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AMOC 

Oceans:  a key player in climate dynamics 
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Previous changes to circulation 

https://www.youtube.com/watch?v=wbsURVgoRD0


Current changes to circulation 

possible contribution of the melting of the Greenland 
Ice Sheet 

cooling may be due to reduction in the AMOC 

particularly after 1970  

unprecedented  event in the past millenium weakness 
AMOC 



http://ecx.images-amazon.com/images/I/51JSE1F1G9L.jpg 

Science Fiction 



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 [ ] 
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Stommel’s Model 



How resilient is circulation equilibrium a? 

… the answer depends on disruptions considered! 



  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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Big Kicks, Short Recoveries 
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To Parameters: 
1. changes to parameter λ 

 

2. changes to salinity forcing 
(Cessi’s model) 

 
 



(McGehee 1988) 

Resilience as “Intensity of Attraction” 



…  

(McGehee 1988) 



Chain Intensity of  a 



Chain intensity of  c 
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Alternate λ Values 
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