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Why Data Embedding

 Explosion of multi-source geospatial data
 Sparse, uneven, and costly labels
 Need for a unified, transferable 

representation
 Primarily learn from what satellites see, but 

not necessarily how agroecosystems 
appear and function.

Brown et al., 2025; Qin 2025; Feng, 2026; Mai et al., 2024 NDAC, Canada
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Why Knowledge-Guided Embeddings

 Agroecosystems are process-driven, not just spectral 
 High variability at field-scale (Soil + Plant + Atmosphere + Water 

continuum) 
 For regression models to explain within-field variability and process-

based behaviour 
 Move from purely data-driven representations to process-aware 

representations

Brown et al., 2025; Qin 2025; Feng, 2026; Mai et al., 2024 NDAC, Canada
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STEP-AWBH framework

Grunwald, 2021

Moisture Dynamics: 
precipitation, irrigation, 
snowmelt and residue 
management

NDAC, Canada
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GAIG - Embedding

NDAC, Canada
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Yield Prediction Use Case

NDAC, Canada
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Yield Prediction Use Case

 Limited model generalization
 Scarce response
 Processing infrastructure

NDAC, Canada
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Yield Prediction Use Case

NDAC, Canada
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Yield Prediction Use Case

NDAC, Canada
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Yield Prediction Use Case

Combining domain knowledge with AI is 
essential—data alone isn’t enough to understand 

complex agroecosystems at within field scale.

NDAC, Canada
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