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Billions of decisions would benefit 

from better earth data
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Large Earth 
Models



NEW DATA SOURCES

Data. So much data.

Source: ESA

Source: NASA



Vision Transformers

Model for 
abstraction
(Encoder)

Abstract, 
distilled copies

Model for 
solving puzzle 
(Decoder)

Reconstructed 
image

Original 
Image

Partial Image
(75% covered)

Compare with original

● Reconstruct hidden parts of a satellite image

● What matters is the quality of abstraction in the intermediate 
step, not the reconstruction itself

● Replace the reconstruction with something useful, like 
biomass estimation

Let’s solve a puzzle



Source: Paolo Fraccaro, Sujit Roy; 
NASA IBM workshop

Detecting burn scars

Classifying crop 

species

Cloud gap filling

Detecting floods

Data imputation

Binary Semantic segmentation

Multiclass Semantic segmentation

Prithvi 100M Model

Prithvi HLS - Geospatial FM for many tasks





Mapping and Monitoring

Vision Transformers

Similarity search

Change Detection

Segmentation

Finetune vision models without massive 
training data

Screenshot of https://explore.madewithclay.org/

https://explore.madewithclay.org/


● Burn scar detection

● Flood water delineation

● Crop classification

● Cloud gap filling

● LULC (HK region)

● Eddy covariance

● Insect damage estimation

● Locust breeding ground prediction*

● Semantic segmentation of mangrove 
forest*

Prithvi HLS Success Story: Downstream Applications and Adoption

(2) Locust breeding ground prediction 

+ Tooling

Source: Arnu Pretorius, Yusuf Ibrahim InstaDeep

(5) Integration with 
NASA Data Systems

(3) ESRI Living Atlas

(1) HLS Paper Citations

(4) IBM Open Source 
Library for Fine Tuning

Source: Rahul Ramachandran, NASA - “AI Foundation Models for Science” - used with permission



Predictive 
Models



Predictive Large Earth Models

Weather and Climate Models

NVIDIA FourCastNet + CorrDiffMicrosoft ClimaX

Google NeuralGCM



Technical Objectives
● Multi-region, multi-resolution, multi-dataset

○ 1 model capable to work with multiple datasets 
(HRRR, ERA5, MERRA2) from 3 to 60 Km.

● Supports spherical and Euclidean topology
● Generate Forecasting emulators by tuning
● Integrate select observations.

Prithvi-WxC :Foundation model for weather and climate

Source: Rahul Ramachandran, NASA - “AI Foundation Models for Science” - used with permission



THE STATE OF PLAY

Digital 
Twins



What now?

What Next?

What If?





THE STATE OF PLAY

GeoAgents



Geo Agents
Geospatial Reasoning: Demonstration application

Geospatial Reasoning is a framework that uses Gemini’s reasoning ability – along with inference from multiple geospatial foundation models – to provide rapid, trustworthy answers to complex geospatial problems. This video is of a demonstration application built with the Geospatial Reasoning framework and has been edited for brevity. To learn more, visit https://sites.research.google/gr/geospatial-reasoning/.

https://www.youtube.com/watch?v=ZyH3-7pBBiQ

http://www.youtube.com/watch?v=ZyH3-7pBBiQ


Geo Agents



Geodata for decision-making

Understand 
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Geodata for decision-making
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Geo Agents



THE STATE OF PLAY

The Great 
Retooling



Mapping Monitoring Mobilizing

Data needs High fidelity & spatial 

consistency

Regular revisit + 

temporal consistency

High fidelity + low 

latency

FM opportunities "one shot" feature 

detection; features with 

regional variation

automation for speed 

and volume; 

multimodal monitoring

"curiosity-led"  

exploration; 

AI Agents

For digital twins An input A signal The point

Infrastructure 

Implications

Global extent 

& consistency
Temporal extent 

& consistency

Tiling & chipping

Raster + Vector Embeddings

Multi-dimensional & 

model data

Fast rendering Fast inference
Fast vector 

search

Fast integration 

of new data

Batch 

processing

Heavy on-

demand 

processing



Cloud Native Geo

Source: https://guide.cloudnativegeo.org/



Architectural Patterns

● Blob object storage in cloud optimized data format (COG, ZARR)

● "Processor-friendly" metadata and cataloging (STAC)

● APIs and streaming data services  (TiTiler / eoAPI)

● On-demand research environment (JupyterHub)

● Model training & inference (PyTorch, GeoParquet)

● Processing and pipelining tools

● In-browser analysis, investigation, and storytelling (veda-ui, 

Lonboard)



Geo in Browser

Visualize and analyze massive geodata



Geo in Browser

Visualize and analyze massive geodata







What Next? What If?



Thank you!

GITHUB TWITTER LINKEDIN
ianschuler ianschuler ianschuler

ian@developmentseed.org
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