FOCUS Work Group on Degradation Kinetics



Estimation of degradation endpoints

for parent compounds in soil

2. Curve fitting and parameter estimation for example dataset 1

Save the model under a different name!

The aim of this exercise is to fit the SFO and FOMC model to measured concentrations of a parent compound in soil. 

The measurements will be entered into a separate window. Select View ( Model data from the menu. The series (columns) are currently undefined. A separate series is required for the fitting of each of the two models (SFO, FOMC). To define the series, double-click on the head of any column.
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ModelMaker correctly assumes that the first column contains observation times t and that this is an independent variable. We now need to let ModelMaker know that data in column 2 of the Table will contain measured amounts of the parent for fitting SFO kinetics. Highlight the second series entry (‑ Not Used ‑). Click on Data Value under Select Series Type.  From the available components, select Parent_SFO and then click on Define. Repeat the procedure for Parent_FOMC. Click OK and enter the data as follows:

[image: image2.png]% ModelMaker - [Parent_only_example1.mo =18l x|

[) File Edit view Component Modsl Window Help

=181

D@ 12® - GRM e HUMB S SN

|23 29y
(4] Parent_only_example1.moc
€2 Main
£3 Parameters
-8 Model Data
[ page 1
= 4P Results
[ Optimization Statistics
¢ craph?
D Table1
£8 Parameter Results

Parent_SFO_ Parent_FOMC

i 9.7
0 105.0
2 83
2 975
7 81.9
7 7.2
14 463
14 431
2 32
21 35
2 245
2 19.7
45 9.8
45 93
64 41
64 30
8 1.1
89 16

119 03

119 02

9.7
105.0
83
975
81.9
7.2
463
431
32
35
245
19.7
9.8
93
41
30
1.1
16
03
02

T
#start|

Introduction to

Parent_practical... [[# ModelMaker -...

o |

« AR 17:10




Click on the green Go button. Change the Stop value to 120. Click on Advanced and change the output step to 120. Run the model. Create a new graph showing only Parent_ SFO and Parent_FOMC.
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The initial parameter estimates were poor. As a result, the calculated curves deviate strongly from the measured data. The parameters will be adjusted automatically to obtain a better fit. Go to the parameters view and select the optimise check boxes for the parameters for SFO and FOMC kinetics. 
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Click on the arrow next to the Go button and select Optimisation from the drop-down menu (or go to Model Optimise in the main menu). Then run the automatic optimisation. [image: image5.png]ModeIMaker
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The model is run many times and the results are compared with measured values at the end of each run.  ModelMaker aims at finding values for the parameters which minimise the sum of squared residuals between measured and calculated concentrations. Once convergence has been achieved, the optimised parameter values are displayed in a separate window. The Marquardt optimisation method also produces an estimate of the standard error associated with each parameter estimate.

[image: image6.png]ModelMaker - [Parent_only_examplel.mo =15 x|
[<) File Edit View Component Model Window Help

=181

BH U BE o SRM O HlEe SN

arent_only_example1.mod

€2 Main
t3 Parameters
|- Model Data
[ Page 1
B Results
[ Optimization Statistics
¢ craph?
D Table1

iin
& alha

[ @beta

[ @usro

| & pini_Fomc
L& piisro

Optinize resut__| Optimize error

/640085 187,287
125526 w18
lo0sose21 000677125
103352 592034
103328 592683

#start|

Parent_practical... |

Infroduction to ... |[# ModelMaker ..

o |

« BEARE S 16:35




Highlight each parameter and click the right mouse button. Select Update parameter to overwrite the original parameter values.  Then run the model again.  Both models give a very good fit to the measured data. There is virtually no difference between the fitted SFO and FOMC model.
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The calculation of chi2 statistics and the t-test for this example will be demonstrated in a later session. For now, write down the optimised value for each parameter and the standard error for k_SFO from the parameter results view. Create a Table showing the DT50 and DT90 values for both models. 

	
	k_SFO
	Pini_SFO
	DT50_SFO
	DT90_SFO

	Optimised value
	0.0508
	103.4
	13.6
	45.4

	Standard error
	0.00329
	Not required
	Not required
	Not required


	
	alpha
	beta
	Pini_FOMC
	DT50_FOMC
	DT90_FOMC

	Optimised value
	1504.4
	29623.2
	103.4
	13.6
	45.4
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