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LUE model structure
GPP = ¢,,,, - APAR - fT - fVPD - fW - fL - fCI
1. Which is the best model ?

Data Assessment
*177 EC towers ‘&b fT *Daily GPP
(Climate + GPP) \ *Weekly GPP
*MODIS fVP fW *Monthly GPP

Parameters 2400 LUE *Annual GPP
(Nash-Sutcliffe

'Optimization ensemhles Model Efficiency,
(Trust-Region- NSE)
Reflective Least
Squares Algorithm) fX: Climate sensitivity function;
. T: Te ture; VPD:
«Cost function fL fCl T Temperature; VPD: vapor
(GPP, ET and fX) W: soil water indicator; L: APAR
‘ corrector; ClI: cloudiness
indicator

Best LUE model (NSEmedian,d/w/m/a = 0.73/0.79/0.84/0.54)
GPP = &pqy + APAR - fTCASA ) fVPDTAL | fWHorn | fLTAL/None | fCIEXP
2. How to upscale parameters ? Take home message
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* Mean of per climate type (Koeppen-Geiger, K-G) global-level,
* Mean of per Plant Functional Type (PFT)
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 Site similarity using PFT, VI and mean seasonal cycle of SIF.
(MSC) climate variables

e Site similarity using PFT, VI, MSC climate and ET M
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Questions

 Which is the best LUE model?
 Which are the best climate sensitivity functions of GPP?

* Does the climate sensitivity change with environmental
condition and biophysical traits of vegetation?




Assumptions

The LUE model which has the best model efficiency on different
time scales and less parameters is the best model.

The climate sensitivity functions (fXs) of the best LUE model can
best represent the response of vegetation photosynthesis rate to
climate change.

The model parameters which controls the fXs trends change with
environmental condition and biophysical traits of vegetation.




Experiment design

Model assessment

2400 LUE model ensembles
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Fig.1 Workflow of this study




Climate sensitivity functions in LUE models
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Results
1. Best model selection
GPP = Emax ° APAR - fTCASA ’ fVPDTAL ) fWHorn ) fLTAL ’ fCIEXP (I)

GPP = &€mqax * APAR - fTcasa  fVPDrar * fWhorn * fLnone * fCIgxp (11)

2 X cosh(5 X T,p)?
(cosh (Tab X (Topt — T)) + cosh(10 X Tab)) (Potter, Randerson et al. 1993)
, Tap _ (T < Tope) X Ty + (T = Tppe) X T
fVPD, elxVFPD (MAKelA, Pulkkinen et al. 2007)
1/(1 + ka(WAIf—W])
Wiiom / ( ) ) (Horn and Schulz 2011)
WAIf =(1—a)x WAL, + a X WAIfk—1’ k is time
1/(y x APAR + 1) (MAKelA, Pulkkinen et al. 2007)

: : =
CI This study



Results
1. Best model selection

* The Nash-Sutcliffe Model Efficiency(NSE) of the two models:

NSE=0.755,R?=0.763
40 r

weekly 35: GPP_ObS=1.01*GPP_Sim+O.33/_/
M

257

Median of I 0726  0.788  0.836  0.544
- a'20f
site NSE 11 0.724 0782  0.834 0510 Ry
Global I 0.755 . . . o
NSE 11 0.753 . i i g
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Fig.2 Model | simulated GPP against observed GPP
(color represent the density)




Results

2. Parameter upscaling

Mean of per climate type (Koeppen-Geiger, K-
G)

Mean of per Plant Functional Type (PFT)
Mean of per PFT and K-G (first 2 characters)
Median of per K-G

Median of per PFT

Median of per PFT and K-G (first 2 characters)
Median of per plant type

Site similarity using PFT, VI and mean seasonal
cycle (MSC) climate variables
Site similarity using PFT, VI, MSC climate and ET
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Conclusions

On daily, weekly, monthly and yearly scale, 36 models were significantly
better than the others.

The best two models as above had the best global NSE (NSE for all sites)
over other models for the four time scales.

Using the median parameters per PFT had the best performance to
upscale parameters from site-level to global-level.

Since the limitation of sparse EC towers, we further explore the
relationship between parameters/climate sensitivity functions and
environmental drivers as well as biophysical plant traits using global
retrieval of SIF.




Thanks for your attention!
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