
Assimilation/Model Evaluation

Peking University
Beijing, China

2012-02-16



• Group 1: Validation
• Group 2: Flux inversion
• Group 3: Carbon Cycle Data Assimilation



Validation Papers

• Rykiel, E.J. (1996), Testing ecological models: the 
meaning of validation. Ecological Modelling 90, 
229–244. 



• Oreskes, N., Shraderfrechette, K., Belitz, K. (1994), 
Verification, validation, and confirmation of 
numerical-models in the earth-sciences. Science 263, 
641–646.



• Bellassen V, Le Maire G, Guin O, Dhote JF, Viovy N, 
Ciais P (2011), Modeling forest management within 
a global vegetation model – Part 2: model validation 
from tree to continental scale. Ecological Modelling, 
222, 57–75.



• Cadule, P., P. Friedlingstein, L. Bopp, S. Sitch, C. D. 
Jones, P. Ciais, S. L. Piao, and P. Peylin (2010), 
Benchmarking coupled climate-carbon models 
against long-term atmospheric CO2 measurements, 
Global Biogeochem. Cycles, 24, GB2016, 
doi:10.1029/2009GB003556.



Conceptions

• Verification: Are we building model right?
Verification is a demonstration that a modeling 

formalism is correct;  Verification errors: mechanical and 
logical
• Validation: Are we building right model?

Validation is a demonstration that a model within its 
domain of applicability possesses a satisfactory range of 
accuracy consistent with the intended application of the 
model
• Credibility: How confirm the model is?

Credibility is a sufficient degree of belief in the validity 
of a model to justify its use for research and decision 
making

Rykiel 1996



Validation Questions:

• Q1.1) What questions need to be asked before a 
validation is undertaken for a model? 

• Q1.2) What are the benefits and limits of validating 
a model? 

• Q1.3) In the selected papers, what are the main 
lessons learnt from the validation of the models?



1.1. What questions need to be asked before 
a validation is undertaken for a model? 

• Before a validation is undertaken for a model, we 
should asked these questions:

• (1) What is the purpose of the model?
• (2) What is the performance criteria?
• (3) What is the model context?

• !!!  The statement that a model has been validated is 
misleading without stating the purpose of the 
model, the validation criteria used and the context 
to which the claim applies.

Rykiel 1996



1.2. What are the benefits and 
limits of validating a model?

• Benefits:      
Models can be confirmed by the demonstration of 

agreement between observation and prediction.
• Limits:

The confirmation is inherently partial, so the models 
can only be evaluated in relative terms and their 
predictive value is always open to question.

Oreskes et al 1994



1.3. In the selected papers, what are the main 
lessons learnt from the validation of the models?

• Not all models need validation.
• The primary value of models is heuristic: Models are 

representations, useful for guiding further study but 
not susceptible to proof.

• Models are most useful when they are used to 
challenge existing formulations, rather than to 
validate or verify them.

Oreskes et al 1994
Rykiel 1996



Some Examples

Bellassen et al 2011



Bellassen et al 2011



Bellassen et al 2011



Cadule et al 2010



Cadule et al 2010



ANY QUESTION?
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