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JupyterLab is a web-based interactive development platform that is widely used in the Earth
science community. Using Jupyter Notebooks, it is possible to perform data analysis tasks,
annotate and visualize results in a way that is easy to reproduce, present and share with others.
JupyterLab allows the use of “extensions”, which add functionality to the platform. One of these is
Jupyter-Al [1], which allows the use of Large Language Models (LLMs), such as ChatGPT, Claude
Sonnet and Ollama, within the JupyterLab environment, through a chat interface or directly within
notebooks. By integrating LLMs into JupyterlLab, it is possible to leverage their code generation
capabilities to assist a user to translate their analysis tasks from an idea to actual executable code
in an efficient manner. One drawback of using these LLMs in tasks involving spatio-temporal data
is that the models typically do not have access to the data necessary for the analysis task and will
often resort to generating fictional data or using placeholders in the code that they create. This
requires the user to adapt the provided code to their data, which removes some of the utility
provided by the LLM.

In this context we make use of FrevaGPT, an approach for using LLMs in climate data analysis that
allows for quick, complex and reproducible analyses of data sets, such as decadal climate model
forecasts. Leveraging LLM's capability to write code and using few-shot prompting (in-context
learning) allows the LLM to utilize Freva [2,3] (Free Evaluation Framework), a data search and
analysis platform, which provides a standardised interface to spatio-temporal datasets hosted on
an HPC cluster [4].

FrevaGPT integrates seamlessly into Jupyter-Al and, by making use of the Freva library, combines
the code-generating capabilities of LLMs with contextual understanding of how to access relevant
datasets on the HPC cluster. This in addition with FrevaGPT's ability to execute generated code in
an isolated environment on an HPC node, annotating and explaining any intermediate results, as
well as automatically correcting errors encountered along the way, could serve as a starting ramp
for researchers to efficiently produce new analysis products based on spatio-temporal climate
data.

This PICO will include examples of using FrevaGPT within JupyterLab to analyse spatio-temporal
datasets from the climate of the past, as well seasonal to decadal climate predictions.
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Hi FrevaGPT! Mease caloulate the temperature tendercy owver Germany for the last 30 years

ﬁ FrevaGPT

T calculate the tempaerature tendency over Germanry 1or the last 30 yvears, we can followy thece steps;
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1. Aoress the Datx Use the freva. databrouser to search far temperature data | tas ) from ERAS reanalysis far the last 30
years,

2, Load the Data: Load the data using marray

3. Select the Reglon: Focus on the geagraphical coordinates comespanding to Gemany:

4. Cabculate the Trend: Compute the temperature trend ower the selected period

5. Wisualize the Trend. Create a plol 1o viiuahize the temperature trend over Germany,
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Let's start by accessing and loading the relevant tem perature data.

import freva
import xarray as xr

A frevagpt_magics.ipynk * |+
g + ¥ D00 » @ @ » Code w

Eail list FrewvaGPT

Provider Environment variable Set? Models

= FrevaGPT:gpt-do
FrevaGPT  FREVAGPT _API_KEY [0 = FrevaGPT:gpt-do-mind
= FrevaGPT:gwen2.5:3b

XXai =T code

Please halp me write a function to wvisualize maximum wind speeds from reanalysis
data for a piven year over a glven replon (given as a lonlat box) and that marks
the location with the highest wind speeds with an "X".

Al generated code inserted below £

[7]: | import =marray as =r

import matplotlib.pyplot as plt
import cartopy.crs as cors

limpart cartopy.feature as cfeaturs
import numpy as np

import freva

def visualize_max_wind_speed_reanalysis(year, lonlat_box):
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