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CO, emissions from agricultural drained peatlands Knowledge gap
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* Need for multiscale, spatio-temporal monitoring
of CO, fluxes to reach Net Zero goals by 20350.

 Drainage of peatlands for cultivation increases aerobic
decomposition in the peat layer, therby accelerating
GHG release.

|
300000N

» Existing Geospatial Machine Learning (GeoML)
models are: a) not developed for/calibrated in
drained peatland ecosystems b) static,
require specialized expertise to operate or

>7.5 % of world’'s wetlands had been drained for
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agriculture and produce ~833 Mt CO2eq annually’.
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support systems such as Digital Twins.
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Back-end architecture

Our approach

*Develop a Random Forest Regression model trained on Eddy
Covariance flux tower, Earth Observation, and meteorological data
from drained agricultural peatlands to predict Net Ecosystem
Exchange of CO,
*Develop a lightweight, modular framework to implement GeoML
within Digital Twins systems.
* Deploy the framework to operationalize the model into a biweekly,
field-scale CO, flux monitoring system.

e Lightweight
* Modular
* Uses open-source tools

Results

* The RF model shows an accuracy of 77% with R?2 =0.79; NRMSE =
8.67%; The average predictive uncertainty of £1.69gC/m?/d for
biweekly fluxes.
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* Provides field-scale NEE estimates for user inputs in ~6.1 seconds.
*Converts GeoML outputs into actionable insights for farmers and

Selections

'Calculator’ enables po I i cym a ke rs :
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back-end processing

Work presents the first Al-driven end-to-end solution for generating
) actionable insights for farmers and policymakers to support reduction of CO,
verage & anroat WES, fluxes from drained agricultural peatlands of England.

Predictive Uncertainty
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