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Proposal (max 500 words) 
 
That high-dimensional geophysical systems featuring many nonlinear components, in 
particular atmosphere and ocean, generate unprovoked variability is long known, e.g., in the 
framework of Hasselmann’s stochastic climate model from 1976, but has received little 
attention among regional oceanographers. That such variability, here named “noise”, is 
ubiquitous at smaller scales, is known since the advent of satellite images. One significant 
group of processes behind this noise are mesoscale and sub-mesoscale eddies.  
 
With the advent of more and more powerful computers, high-resolution dynamical models 
of the hydrodynamics of regional oceans, for simulating dynamics and for forecasting, have 
become possible and are nowadays widely used. When run with the same forcing, at the 
boundaries and on the surface, such models generate indeed different trajectories, when 
some noise is seeded, for instance by using different times for initialization. This seed has no 
deterministic consequences, but causes the system to follow different trajectories at 
possibly much later times. This phenomenon is long known from global atmospheric models, 
which feature larger eddies. The signal-to-noise ratios, comparing the intensity of forced 
variations (for instance by wind variations) and the unprovoked variations is high for large-
scales and low for small scales. 
 
The presence of this noise is not due to errors or inadequate formulations of models, but it is 
a property of such hydrodynamics systems, which are unfolding in very high-dimensional 
phase spaces, with a large number of nonlinear interactions. The intensity of the noise is 
conditioned by the time-variable large-scale hydrodynamics state, and significant noise may 
show up only intermittently but repeatedly. 
 
The presence of noise has a number of practical implications – first, numerical experiments, 
say on the effect of parametrizations, must be evaluated within a statistical framework. The 
comparison of  one control simulation with another simulation with a prescribed change, 
provides insufficient evidence for the effect, if the time lengths of the experiment is not 
large. Second, changing large-scale hydrodynamics conditions may be associated with a 
broad range of impacts on smaller scales, in particular ecosystems and morphodynamics. 
This applies not only but also for climate change impact assessments. Finally, forecasts, also 
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for a shorter time, will show a spread, which may reflect insufficient knowledge about the 
initial state, but is to some extent unavoidable. 
 
 
The session should be of interest to scientists, who want to use their models for studying the 
significance of processes in a regional ocean, to prepare regional forecasts and to study the 
small-scale impact of climate change on ecosystem dynamics and morphodynamics. 
 
Short version, 50-100 words. 
 
Models of the hydrodynamic of a regional ocean exhibit unprovoked variability mostly on 
smaller scales. This variability is not an artifact of model insufficiencies but a realistic 
component of its dynamic. The session deals with this concept, and invites contributions 
dealing with the consequences of this variability, for instance on ecosystem dynamics and 
morphodynamics. 
 

 


