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 Water level within 10 cm 

 Velocity within 10 cm/sec 

 Temperature within 1°C 

 Dissolved oxygen within 2 mg/L 

 Nutrient and algal concentration within 10-25% of the 
range of the field data 

 TSS within 10-25% of the range of the field data—
suggestion added 10/22/2013 

 

Proposed Calibration Goals 
Presented 5/28/2013 

 
RMSE accentuates the biggest outliers 

AME averages the big outliers 



Image from 2001 calibration report for upper Spokane River model  



Image from www.ce.pdx.edu/w2/download _model_information.html 



A container of all expert knowledge 

A prediction of a future condition 

What is a model? 

The modeler’s job is to quantify the 

model uncertainty 



1) The model is wrong. 

2) I can never know exactly how wrong the model is. 

3) I can only describe my propensity for error. 

 

Three basic principles of modeling 



o = M (x,p,i) 

What a model does:- 
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o 

Parameters  p 

x describes system configuration 

Image from PEST workshop October 2013—Dr. John Doherty  



p, i = M-1 (x,h) 

The inverse problem:- 

M Inputs 
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Measurements 
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Parameters  p 

x describes system configuration 
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Parameters  p 

x describes system configuration 

p= M-1 (x,i,h) 

The inverse problem:- 
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Solving the inverse problem 
works well in linear systems, but: 





Sources of model error 

Structural Noise 

Measurement Noise 



Error in the field 

measurements 

Error in the model 

assumptions 



Perfect Storm 



Surface Water Modeler 
Desperately clinging to the 

search for truth 



Search 
for Truth 



Describing the 
propensity for 

error 



Simple flow simulations in AQUATOX 



Complex parameter sets in AQUATOX 



Reporting error 

Effects of Uncertainty 

Parameter Sensitivity 



 Propose a hypothesis 

 Test it against observations using an experiment 

 Reject the hypothesis if it doesn’t fit data 

The scientific method 



 The differences between values predicted by a model 
and the sample data are called residuals—we are 
reducing the residuals as much as possible during the 
calibration period. 

 The difference between modeled values and actual 
values is called Prediction Error 

Prediction Error 
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Field or laboratory measurements 
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Model output 

Field or laboratory measurements and model output 
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Residuals 
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