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Data Based Mechanistic Modeling (Young, 2003)

. Definition of modelling objectives
. 'Model structure identification

. Constant parameter estimation

B 0 N

.. Nonparametric time variable or state dependent
parameter estimation

5./Parameterization of state dependency and
optimization of non-linear model

6. Physical interpretation of model structure

7. Testing, ,Validation™ — uncertainty and sensitivity
analysis



1..Modelling Objectives
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1..Modelling Objectives
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2. Model Structure Identification

Generic class of Transfer Function Models (TFM):

~by(s)+b(s)z +...4D,(s)z7"
l+a,(s)z" +...+a,(s)z"

Vi "Xi_s +é:t



2. Model Structure Identification

AE o< R, bzw. S, . AE(t)=EF -R (1) +&,, (1)

Evaporative Fraction (EF):




2. Model Structure Identification

AE < R or S, - AE()=EF-5,(t)+¢

PbC02 oC PAR or SO — Pbc02 (t) :LUE°PAR(ZL)+§PZJ

Light Use Efficiency (LUE):

_ P bco2 (1)
 PAR(®?)




3. (Constant) Parameter Estimation

AE, Havard Forest 1998-99:
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3. (Constant) Parameter Estimation

CO,, Havard Forest 1994
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4. Time and State Dependence

AE(t) 4 EF)S,(1)+ &, (1)

> | non-stationary, dynamic

Pby,, (t) % LUE} PAR() +&,,



4. Time and State Dependence

AE(t) 4 EF)S,(1)+ &, (1)

— | non-stationary, dynamic

Dynamic Linear Regression (Young, 1999)

ﬂvE(t) — EF(t)'So(t) "‘5@.}5@)

with EF(t) = EF (t 1)+ 1, (t)




4. Dynamic Linear Regression
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4. Dynamic Linear Regression
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4. Dynamic Linear Regression
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AE(t) = EF(1)- S, (1) + &, (?)
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4. Time and State Dependence
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4. Time and State Dependence
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4. Time and State Dependence
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4. Time and State Dependence
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5. Model Optimization
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4. Time and State Dependence

> | non-stationary, dynamic

Pby,, (t) % LUE} PAR() +&,,



4. Time and State Dependence

CO,, Havard Forest 1994:
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4. Time and State Dependence

CO,, Havard Forest 1994:

20 I \ e

e Parameter
Standardabweichung

15

10

LUE(T)
[g MJ™]

| | |
0 2 4 6 8 10 12 14
Temperatur [°C]

16

18

20

22



4. Time and State Dependence

CO,, Havard Forest 1994

AV I I = T
« Parameter
Standardabweichung
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4. Time and State Dependence

CO,, Havard Forest 1994

AV I I = T
« Parameter
Standardabweichung
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5. Optimzation

CO,, Havard Forest 1994
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6. Physical Interpretation

AE(t) = EF (1) Sy () + ¢ (1) ]
EF (1) = a, +a, - LAL(t) -

Pbeo, (1) = LUE(T}) - PAR(1) + &, (1)

LUE £
LUE(T) = —Zme
1 e t—11/2
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/. Testing — "Validation”
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