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Outline

* Methodological framework explaining the key steps of setting up the model activating the crop module
for point scale simulation and calibration methods

e Simulated variable sensitivity across varied management practices

* One-at-a-time Parameter Sensitivity Analysis

* PPE experiments : the best configuration varies across variables and across time scale

* Multi —objective optimization framework to identify one optimal solutions

* Validation of the calibrated model results

e Summary

* Future Plans



Calibration Methodological Framework
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*Dagon, K., B.M. Sanderson, R.A. Fisher, D.M. Lawrence (2020), A machine learning approach to emulation and biophysical parameter
estimation with the Community Land Model, version 5. Advances in Statistical Climatology, Meteorology and Oceanography, 6, 223-244



Sensitivity of yield across varied management practices (irrigation and fertilization) and comparison with the
observed yield

Time Series of Rainfed, Irrigated, and Observed Yields (2006-2023)

-=— Rainfed (+Fertilizer)
—@— Irrigated (+ Fertilizer
—#&— Irrigated (Fertilizer=0)
—@® - Observed (obs)

Observed yield data source: Istat (Italian National Institute of Statistics)
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Parameter sensitivity responds differently across management scenarios ?
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Perturbed Parameter Ensemble

o Gt Diurnal Variability of GPP: monthly variation of the best configuration
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Observed GPP : FLUXNET eddy covariance tower site IT-Cas



Yield (t/ha)

Perturbed Parameter Ensemble

Annualvariability of yield

Annual Grain Yield (tonne/ha) — 100-member Ensemble (2006—2023)
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Validation
Observed vs Simulated Yield (default config)
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Validation

Leaf Area Index (LAI) [m3/m?]

Comparison of CLM Total LAI (TLAI) and MODIS LAI (2006-2024)
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Validation
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For GPP, we observed the reduction of 73 % in the ‘Mean Absolute Error’ when we compare the simulations with
the calibrated set of parameters against the simulations with the default configuration



Summary and Future Plans

4 )
We observed that sensitivity of the parameters varies across different management practices and across variables when perturbed one at a
time

\_ J

4 )
Best configuration of the parameter sets varies across different output variable and it also varies when the variables are being integrated with
different time scale

\_ J

4 )
To identify the optimal solution we adopted multi-variate, multi time —scale optimization framework

\_ J

Global Distribution of Rice Flux-Tower Sites

In the next step we plan to address the following question:

* Does the optimal configuration of the parameter set varies
across different climate region and land surface
characteristics?

* How we can develop a robust calibration framework to
identify a global optimal solution ?

We plan to extend the framework across a global network of FLUXNET rice tower sites to identify a robust optimal
parameter configuration.
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