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Outline

 Evaluation of the current state of aquatic biogeochemical
modeling: Where are we?

« Citation analysis: Which factors determine their citation
frequency?

« Bayesian calibration of aquatic biogeochemical models




Types of modeled aquatic ecosystems
(Study period 1990-2002)
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How well do the numerical
aquatic biogeochemical models

simulate real-world dynamics?
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How consistently do modelers follow
conventional

modeling procedures?




QUANTIFICATION OF GOODNESS-OF-FIT

0% 20% 40% 60% 80% 100%

Only a small fractionf the studies objectively quantified the
model’s performance by applying all appropriate measures of fit (e.g.,
RE, mean absolute error) and statistical significance (e.g., t-test,
regression analysis)




VALIDATION
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» Predictive validation
e Structural validation
e Model transferability




What can we learn from their
citation frequency?




Scientific classification of the papers that cite modeling studies
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Citation frequency for different types of modeled ecosystem

Citations
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Model Complexity & Citation Frequency
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Model Performance & Citation Frequency

Citations
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The analysis provided evidence that modeling papers are cited
mainly based on the guestions being asked; models that aim to

elucidate oceanic patterns are more highly cited than models
developed for addressing local water quality management issues

regardless of their methodological features and technical value.




Bayesian calibration of
mechanistic aquatic
biogeochemical models




We do not have the knowledge for
deterministic statements!
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The only defensible strategy for
supporting the policy-makers

IS....




Posterior
predictive
distribution

Chlorophyll a

Bayesian
updating

Prior model
forecast




Prior Knowledge on the system

Assignment of a probability
distribution
(e.g., Normal, Lognormal)




Bayes’ theorem
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osterior belief on @ ! likelihood function:

observing the new data used to update the
Prior beliefs prior beliefs on 0
on 0 to account for the new data

Seqguential updating

* Repeated use of the Bayes’ theorem

e Current posterior becomes prior when new data are available




Benetfits

= Identification problem
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Marginal distribution
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Cumulative distribution
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The model predictions suggest that if our target for the chlorophyll level
of 4 ug/L 1s an exceedance frequency lower than 10%, then the summer
TP concentrations should be lower than 14 pg/L
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