ICES CM 2016/L.:242

Deriving Causal Drivers of Population Dynamics on Different Time Scales

H. K. Solvangl’*, S. Subbeyl, A. S. Frank 1,2

U nst. of Marine Res., PB-1870, N-5817 Bergen, Norway, hiroko.solvang@imr.no
2 Center for Mathematics, Technical University of Munich, Zentrum Mathematik der TU Miinchen,
Boltzmannstr. 3, D-85747 Garching bei Miinchen, Germany

The dynamics of marine populations are usually forced by biotic and abiotic factors occuring at
different intensity levels and time scales. Deriving the time frame within which each factor has a
causal influence is important for predicting population trajectories.

This paper (i) presents a methodology for establishing causal link between population
dynamics and bi-otic/abiotic factors, and (ii) establishes the time frame within which the factors
have significant influence on the population dynamics. We present results on application of the
methodology to data from the Barents Sea, involving the short/medium/long term prediction of the
population dynamics of Barents Sea capelin (Mallotus villosus).

Finally, we describe a general modeling framework within which the methodology may be used
to improve population dynamic models by conditioning to different datasets with appropriate causal
influence on different time scales.
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