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¢ Flexible ML architectures for high-dimensional models like GCAM
¢ Surrogate-model based uncertainty studies
¢ Fast mapping from multidimensional inputs to large output tensors

Training samples

¢ ML analysis helps navigate large scenario ensembles

* Supports discovery of patterns, sensitivities, and tradeoffs




Progressing from “What can Al tell me?” to “What can Al do for me?”
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* Agentic workflows to design multi-model experiments
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e ¢ ML analysis helps navigate large scenario ensembles
¢ Flexible ML architectures for high-dimensional models like GCAM
 Surrogate-model based uncertainty studies * Supports discovery of patterns, sensitivities, and tradeoffs
¢ Fast mapping from multidimensional inputs to large output tensors




A selection of statistical and Al/ML methods from over GCIMS publications
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A selection of statistical and Al/ML methods from over GCIMS publications
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We select our modeling approaches based on their

scientific appropriateness to our research objectives.

ML use and development in GCIMS is long-standing.

We are establishing a new era of agentic Al within
GCIMS that can design, implement, and facilitate
complex workflows that contain combinations of
process-based, statistical, Al/ML, etc. approaches
while keeping experts in the loop.
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GCIMS SCIENCE DRIVEN MODEL ADVANCEMENT Q: Which multisectoral drivers are
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Slide courtesy of Abigail Snyder

I Things get more complex with GCAM

scenario box
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1. How do you meaningfully and efficiently create ensembles sampling thousands of
parameters and inputs to multiple sectors?

How do you analyze and extract insight from an ensemble once you have it?

How do you make all of this more efficient and easier to communicate? -> Chris
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. Scalable  From scenario definition to distributed execution and results
Define . e Load & Build Workflow Exaviits e Store Results Analyze &
Scenario Validate Graph Visualize
Create scenario scalable loads, merges, A directed acyclic graph Run the workflow Results are written to Open results with
configuration using and validates your (DAG) is created from locally or on a cluster. Zarr stores for scalable, xarray for analysis
YAML or Python. scenario. your workflow steps. cloud-native access. and visualization.
¢ Models e Schema validation ¢ Resolve dependencies » Local (single machine) ¢ Chunked, compressed e xarray + Dask
¢ Parameters ¢ Defaulting * Determine execution + Dask (distributed) ¢ Metadata-rich  Plotting
¢ Variables ¢ Dimension checks order » Parallel execution s Consolidated » Aggregation
¢ Dimensions * Dependency checks ¢ Detect parallelism + Retries & fault tolerance » Reproducible * Export
¢ Workflow Steps * Progress monitoring
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Built for Scale

Cloud Native Model Agnostic Composable High Performance Reproducible Robust
Works on cloud storage Run any model that Chain models together 4 Parallel execution Versioned scenarios, Validation, retries,

(S3, GCS, Azure, HPC) reads/writes xarray in flexible workflows with Dask deterministic runs and error handling

Telemetry & Monitoring Advising & Best Practices ML & Emulation Al Assistant
Supercharged
Capabilities I I Built-in telemetry for performance \/ Automatic guidance to improve Leverage ML models and Get help, generate configs,

monitoring and usage insights performance and reliability emulators in your workflows and optimize workflows

O Source Code: https://github.com/JGCRI/scalable |!!J Documentation: https://scalable.readthedocs.io Q Community: Discussions on GitHub
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Scalable Live Demo of AI/ML functionality
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Datasets

Each dataset corresponds to a single study and contains its scenarios and queries. Exactly 1 dataset may be chosen per session.
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Datasets

Each dataset corresponds to a single study and contains its scenarios and queries. Exactly 1 dataset may be chosen per session.

+

GCIMS Al

GCAM v7.0 @ :
O Assistant
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you agree to the Security & Privacy
O GCAM v8.2 ® Policy. Your information will remain

private and will not be shared without
O GCAM v8.5 @ your permission.

sy Note: This assistant is a beta feature

. GCAM v8.8 ©, and may occasionally provide

inaccurate information. Please verify
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Queries

" irrigation water withdrawals by crop type and ]

+ final energy consumption by fuel] land region
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Queries are predefined variables extracted from
GCAM output databases. Select up to 8 you'd like to
explore from the right or by using the dropdown
below:
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Showing 9 / 9 possible scenarios.
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Click a scenario line to learn more and pin.
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Thank you!
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