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‘4 sea upper-trophic food-web model, MAR(L)
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Rt “From species to food-web”

jtoregressive models - MAR(1)
L al. 1999, 2003, Ripa and lves 2003

Fit statistically to time series using ML-estimation (State-space model, Kalman filter)
Time series: data on SSB, F and climate from 1974-2004



CamWENECTEaLe the dynamics of Baltic cod?
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Climate SeeneEnos for the 24st century (BACC)
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SST increase with 3.5 °C and Salinity decrease with 5 or 0.8 psu
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From: MacKenzie et al. 2007
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HENCImate model (Ripa and Lundberg 1996)

limate is “red shifted” (e.g. Steele 1985, Pimm and Redfern 1988)

g =
=

— SST simulation

'é_.*X(t-l) + sigma*randn
_a“' = sqrt(Var_noise*(1-alpha™2))
= ;Tﬁh_a IS the degree of autocorrelation
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— [f = 0 “white”, If > 0 — “red”

2000 2020 2040 2060

Salinity simulation

2000 2020 2040 2060

= Construct future “red shifted” time series of SST and salinity using the alpha,
mean and variance of past time series. Add climate trend by adding 3.5 °C or
subtracting 0.8-5 psu over 100 years.



CanWENPIEsICthe future of the Baltic cod?

SRCelEIENElimate model - Food web model. Climate and E SCEReHoes:
- 1000 Fuj cluding climatevariability, processiandiolServation NOISE

Scenario 1: Scenario 2;

- Temp./ Sal. and F at mean 1974-2004 1y Temp. +3.5 /Sal. - 5.5, F(mean 1974-2004)
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27 Wmm:the Baltic cod firem extinction?

—

alySIS: — i
for every combination of salinity and fishing m (F). (~48 000)
= % of simulations where SSB<O.
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-Current F,, (0.6) not “precautionary” enough. Adjust F, according to climate conditions.
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Couglisief felgels vveﬁ aind climate models - future scenarios
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)] are forecasts from several models — MSVPA, SMS, Ecopath, MAR(1) to
: ':a'r:rTTe at robust predictions for the future.
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- Niels Bohr



