
ClimateClaw: From Natural Language to
Reproducible Climate Analysis

Contact: 
ekinci@dkrz.de
freva@dkrz.de

Evalua&on ClimateClaw in JupyterHub

Outlook

• User-friendly chat experience 
• Generate code , analyze cells, fix errors within a notebook

Architecture & Methodology

LLM-based Scientific Assistant Workflow

We evaluated ClimateClaw by promp@ng 100x each with the 
following tasks of increasing difficulty:
• A: What was the global mean temperature between 1961 and 

1990?
• B: Use the monthly temperature data to generate a yearly @me 

series on the temperature anomaly between 1940 and 2023 
inclusive. As reference, use the climatology of 1961 to 1990.

• C: For the day the Neumayer III started opera@ons, make a 
polarstereographic map plot of Antarc@ca showing sfcWind and 
mark the sta@on with a big X.

• Self-hosted models instead of cloud services
• Autonomous agents that can break down complex scien@fic tasks, 

plan, follow up, and iterate
• Task-focused minimal agents, e.g. coding agent, planning agent
• Extend the knowledge base with RAG
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We adapt to scien;fic domain 
without fine-tuning:
• In-context learning 
• Few-shot promp'ng

What if researchers could ask…

and the assistant would retrieve the correct 
dataset, write a python script and execute it 
on HPC, and present and analyze the result.

• Grounded in real climate data
• Reproducible and traceable
• Interac@ve
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Executable 
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Annual mean temperature global 
map plot for the year 2023?
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Would you like to know more? • Check out Github repo• Check out ClimateClaw

We integrate external tools via 
Model Context Protocol
• Standardized tool interfaces
• Mediates communica'on between 

model and execu'on layer
• Enforces structured tool calls
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