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‘@ LLM-based Scientific Assistant

What |f resea rchers cou |d ask... O To create an annual mean temperature global map plot for the year 2023, I'll:

ﬁ Q 1. Search for and load ERA5 monthly 2m temperature (tas) data for 2023 using
| User | freva_client.databrowser.
2. Calculate the annual mean temperature across all months of 2023.

\ 3. Plot the global annual mean temperature data on a map using matplotlib and cartopy.
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( ] Proceeding to execute these steps.
F?EBIFiGB\/iF\Q} import freva_client

and the assistant would retrieve the correct Data b b

dataset, write a python script and execute it | Chatbot e elen T

on HPC, and present and analyze the result. ‘v T ‘ e e e e e
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dset = xr.open_mfdataset(list(files), combine='by_coords"')

# Step 2: Calculate annual mean
tas_2023 = dset['tas'].mean(dim="'time")
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lons, lats = np.meshgrid(dset['lon'], dset['lat'])

cf = ax.contourf(lons, lats, tas_2023, cmap='coolwarm', levels=100, transform=ccrs.PlateCarree())
ax.coastlines()

ax.add_feature(cfeature.BORDERS)

plt.title('Annual Mean Temperature (2m) for 2023 (K)')

plt.colorbar(cf, orientation='horizontal', pad=0.05, aspect=50, label='Temperature (K)"')
- < } plt.show()
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[ R e p ro d u C | b I e a n d t ra Ce a b I e v;ea;ﬁ?t's J This image shows the global annual mean 2-meter air temperature for 2023, derived from ERA5

monthly data. The map uses a diverging colormap to highlight temperature variations across

® I nte ra Ct| ve HPC SYSTEM regions. Coastlines and borders are included for geographic context. If you need further analysis
. . |
(CPU+GPUS) or want this map saved as a file, let me know!
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IN  Evaluation

We evaluated ClimateClaw by prompting 100x each with the N
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L Hi there! I'm FrevaGPT, your assistant for climate L SpONE Yarnanes . . S F
) ) | B  warnings .filterwarnings ("ignore )
L] @ analysis tasks. You can ask me a question using the text
box below. You can also use these commands: import freva
: +
0 e /clear — Clear the chat window i o gpt.ma
. A ® W h t th I b | ' r l r I t rr l t b t n I 9 6 I d e /export — Export chat history to a Markdown file files = freva .databrowser (project="cmip6', product='scenariomip’, : ﬁ T . B+ XD O » m C » Code ¢ O - PTO E
I l = _ g oo - 2 reva 1837 %
[ ] a Wa S e g O a e a e p e ra u re e We e a - e /fix — Fix an error cell selected in your notebook FemE e iebis s PUREL S Wl s) o
- ¢ /generate — Generate a Jupyter notebook from import numpy as np Hi there! I'm FrevaGPT, your assistant for climate analysis 2] o =
a text prompt f"°’" Sklearn'de‘f°mp°5iti°" import PCA | tasks. You can ask me a question using the text box below. Please create a script that plots the cumulative precipitation sums over
- e /help — Display this help message ?mport matplotlib.pyplot as plt You can also use these commands: Valencia in the year 2024 . Please mark the time range
. = o BEEEE _ Acommandthatprintsoutsome | 2@ [APOftcartopycrsisicerss R e 0 . R} |28 ocicher 2034 = 16 Novenbor 24

e /docs — A command that prints out some
d/ocumentation oniha backeFr:d ¢ /clear — Clear the chat window to distinguish it from the rest of the year visually.

3 e /export — Export chat history to a Markdown file Use hourly precipitation sums from reanalysis data.

e /ping — A command to get the chat backends dm = dset['psl’].resample(time="10YS").mean ¢

canbilities e /fix — Fix an error cell selected in your notebook I [2]: Al generated code inserted below £J
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* B: Use the monthly temperature data to generate a yearly time , . ipqrnpim I - el e—

e /help — Display this help message

i FrevaGPT! A colleague of mine gave me this o BLalEkng Ll = -
j tebook. | Id like to understand data_matrix = na.values.reshape(years, n_lat * n_lon) )
B ’ e /docs — A command that prints out some

1 what it does before running it. Could you help me
S e rI e S O n e e I I l e ra u re a n O I I l a e We e n a n and explain it to me? @file:freva-jupyter-ai- pca = PCA(n_components=3) documentation on the backend
examples/frevagpt_ps|_PCA.ipynb E .fit(data_matrix . ing oad hourly precipitation da cia in 2024
Press Shift+Enter to send message = 2 - — — es _fi = o is’, i ='
° ] [ = Xb. _| _fi
inclusive. As reference, use the climatology of 1961 to 1990 e
[ ] ’ ° v ions: # SeLez.:t the %ocatwn f?r* Valencia (approx. 39.47°N, -0.38°E) ’

import matplotlib.pyplot as plt

# Calculate cumulative precipitation

* C: For the day the Neumayer lll started operations, make a * User-friendly chat experience

polarstereographic map plot of Antarctica showing sfcWind and * Generate code, analyze cells, fix errors within a notebook
mark the station with a big X.
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* Self-hosted models instead of cloud services

* Autonomous agents that can break down complex scientific 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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Would you like to know more? * Checkout ClimateClaw k& +  Check out Github repo %%
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