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In Earth System Models (ESMs)

= Static or empirically derived parameters
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Impact of calibrating different photosynthetic parameters using

various acclimation approaches while learning from a multi-
source dataset

A differentiable parameter learning framework
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Methodology: Datasets MEETING 2024
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Methodology: Experiments MEETING 2024
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Methodology: Experiments
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Parameters

= Photosynthetic capacity: (V; nax2s)

= Stomatal conductance parameters

(Slope: g, &intercept: g)

= Temperature response function
parameters (activation energy H,)

(8psn)
Differentiable

Photosynthetic Photosynthesis
arameters module from
P FATES®

loss

8 Differentiable models (Bpsn)
5,000
5.,

m Vc,max25 + go + g1
m Vc,max25 + go + g1 + Ha

Vc,max25 + gO + Ha

Vc,max25 + g1 + Ha



—p better

0.7 1

0.6

Results: Spatial Test Performance
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Results: Global Net Photosynthesis

Global mean Ay (2011 - 2020)
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Results: Learning Physics

Relationships learnt by neural networks in 6 models
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Conclusion MEETING 2024

= L earning the environment dependencies of some photosynthetic parameters
from a multi-source dataset can greatly improve model generalizability

= Acclimation to the environment can potentially revise photosynthesis
estimates

= Remarkable adaptability of the differentiable programming paradigm to
address various challenges in ecosystem modeling
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