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The Earth nutation as a forced oscillator 
on management of Northeast arctic cod.
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Newton System dynamics
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The System dynamics problem
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Aristotle system dynamics

System Dynamics: The 4 causes
� State before form
� System material
� System structure
� The predestinated fate
� Position of the Moon, Sun and stars
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Earth as a forced oscillator

NonNon--linearlinear
sea systemsea system
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Stochastic resonance in nature

Theory: Stochastic resonance in
- Sea temperature system
- Food chain
- Biomass
- Management of cod  
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Temperature dynamics
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ICES data and forecastin g

Recruitement of cod
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Current mana gement
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Management dynamics
Landings rate

0,00

0,10

0,20

0,30

0,40

0,50

0,60

19
50

19
53

19
56

19
59

19
62

19
65

19
68

19
71

19
74

19
77

19
80

19
83

19
86

19
89

19
92

19
95

19
98

Rate

Landings rate = Quota/Biomass



+DUDOG <QGHVWDG� $DOHVXQG

&ROOHJH� 1RUZD\ ��

Biomass control
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Northeast Arctic cod forecast

Stock biomass
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