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The Barents Sea ecosystem dynamics as 
coupled oscillators to long tides

Harald Yndestad

ICES CM 2008/L Theme Session: 
Coupled physical and biological models: parameterization, validation, and applications
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Why flower-power? 
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Power spectrum of long tides 

1/time1/74.4yr 1/18.6 yr

Effekt  
spektrum

1/9.3yr

Tides, have a force in the same direction,

Long tides have more power,
Because of longer force period
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Nature as coupled
oscillators

Gravity 
forced tides

Christian Huygens 
(1629 - 1695)

Barents Sea
Temperature

Barents Sea
Eco system
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Long tides- Temp. osc.

1. Kola section temperature dataseries
2. Dominant cycles, correlated to lunar nodal tide 

periods of 9.3, 18.6  and 74.4 years
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Data series
74.4 yr tide
18 yr cycle
18.6 yr tide

Tide Temp
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Plankton biomass oscillation 

Power spectrum

T T/2

Tidevann Plankton

Tide and Plankton oscillates 
in opposite phase
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Data series
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Biomass feedback dynamics  

Capelin: about 3 years
North Arctic cod, harring, haddock: 6-7 years1 yr growth

2 yr growth

3 yr growth

4 yr growth

5 yr growth

6 yr growth

Tide Recruitment
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Barents Sea capelin biomass
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Data series
9 yr cycle
9.3 yr tideTide Capelin

Power spectrum

1/9.3 1/3.1  time
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Barents Sea capelin recruitment
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Data series
9 yr cycle
9.3 yr tideTide Capelin

Power spectrum
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North Arctic cod (3 yr)
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Data series
18 yr cycle
18.6 yr tideTide Cod

Power spectrum

1/18.6 1/6.3  time
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Herring recruitmen (1yr)
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Data series
18.6 yr tide
9.3 yr tide

Tide Herring

Power spectrum

1/18.6 1/6.3  time
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North Arctic cod oscillation 

Power spectrum

18.6 6.355
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Data series
55.8 yr cycle
18 yr cycle
18.6 yr tide

Tide Cod

Recruitment cycle 18.6/3=6.3 yr
Tide coupling cycle 18.6 yr
Lon time integration: 3*18.6=55.5 yr
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Er der en syklus i torskebestanden?
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Autokorrelasjon

En vil da alltid tjene penger om en satser i oppgangstider
En vil alltid tape penger om en satser i nedgangstider 

Er det en stasjonær periode, kan vi si noe om framtiden 
Er det en tilfeldig periode, kan vi bare forklare fortiden 
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Hvorfor sykliske perioder i økosystemet?

Tidevann
syklus
18.6 år

Rekruttering 
syklus
18.6/3=6-7 år

Akkumulert 
biomasse syklus
3*6=18 år
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Akkumulert 
biomasse syklus
3*18=55 år
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Hvor kan du lære noe om AI? 
Vil du vite mer?
Du finner meg, ved enden av regnbuen

http://ansatte.hials.no/hy/


