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Identification and modelling of uncertainties in the analysis and 
forecasting of Black Sea ecosystems using a probabilistic approach

With consequences on:
- Habitat of aerobic species
- Coupled biogeochemical cycles

Capet et al. 
2016

Why high uncertainties ?
No equivalent to the Navier-Stokes equations
Numerous empirical formulations
Few observations

Goal: Provide uncertainties on 
biogeochemical variables for the analysis 
of Black Sea ecosystems
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How ?

Perturbation Ensemble

Identification of the 
potential sources of 

uncertainty

Application of stochastic 
perturbations on the 

associated parameters

The ensemble of simulations 
highlight the model response 
to the source of uncertainty
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Ocean health and climate indicators

- Ocean deoxygenation
- Nitrogen cycling
- Phytoplankton blooms

- What are the main sources of uncertainty in biogeochemical modelling ?

- What are their consequences for predictions on the decadal scale ?

Identification and modelling of uncertainties in the analysis and 
forecasting of Black Sea ecosystems using a probabilistic approach

To take it further: data assimilation
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Assimilation of surface reflectance data
-> Reduce uncertainties on ocean indicators
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