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Find me a reqgion like this

Reference-region selection is the weak point in every counterfactual.

Foundation model embeddings make “find me a region like this” directly computable

This removes analyst discretion from donor selection: explicit, reproducible, auditable

A

belian.earth - ML4EO 2026

)



Embeddings on an equal-area grid

Every cell is an equivalent unit of comparison, stored as a searchable vector.

A5 pentagonal DGGS: equal-area cells, comparable regardless of latitude

Parquet + LanceDB: cell-keyed embeddings in columnar storage with vector similarity search and relational queries; a data format
more capable than a served raster

Embeddings: AlphaEarth Foundations, Brown et al. (2025), arXiv:2507.22291

A5 geospatial index: abgeo.org belian.earth - MLAEO 2026
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https://arxiv.org/abs/2507.22291
https://a5geo.org/

Instant similarity search

Aceh, North Sumatra
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Synthetic diff-in-diff: att = 6.236e+05

AGB (Mg ha-1) - 2000 = Synthetic control
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https://doi.org/10.82924/7VMB-ZV66

AGB (Mg ha-1) - 2000
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Blended SI product vs test GEDI rh98 by year (m)

Final blended product (ensemble mean) on the held-out test set

2020 (n=11773,R*=0.72, RMSE=1.96) 2021 (n=11750, R%=0.75, RMSE=2.32)
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https://arxiv.org/abs/2601.11183

Where next

Honest intervals in the areas that matter most.

Fuse ex-ante deforestation risk with ex-post SDiD in a regime-switching model
Let intervals widen honestly where risk is high, rather than engineer false precision

Validate against placebos: the bar is beating a wide null model with real sensitivity
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Thank you

Hugh Graham - Christopher Philipson

Get in touch

belian.earth
linkedin.com/company/belian-earth

github.com/belian-earth
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https://belian.earth/
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