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About

Providentia is an evaluation software package designed HAHORISLAS
for the in-depth analysis of in-situ surface observations
and colocated model output, tailored specifically for the
atmospheric modelling community.

It offers a variety of use modes:

e A download mode that automatically retrieves and A ——
formats observational and model datasets.

e An interpolation mode that spatially colocates model DOCUMENTATION
output with observational stations.

e An interactive dashboard for quick-look visualisations.

e A report mode designed for more exhaustive
evaluations.

e A library mode that enables the Providentia backend to
be used in Python scripts and notebooks, for example
for reading, filtering, or plotting data.

providentia.readthedocs.io

In relation to ACTRIS

It has been designhed to natively handle ACTRIS data. Using a single

configuration file, users can download, format, and analyse ACTRIS
observations, either to inspect the measurements themselves or to
compare them with model output. Providentia’s capabilities are also
highlighted in the ACTRIS VRE, where a dedicated notebook demonstrates
its features using ACTRIS data (https://dc.actris.nilu.no/vre).
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Report

With a configuration file with multiple subsections (e.g. to filter the data by
country) we can create subsection plots in a PDF using the report mode.
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Library

import providentia as prv Plot

The statistics that can be plotted are: Mean , Median, StdDev, Var, Min, Max, NData, Data%, NStations,
Exceedances, pl, p5, pl0, p25, p75, p90, p95, p99, MDA8, MB, NMB, ME, NME, MNB, MNE, MFB,
MFE , RMSE , NRMSE , COE, FAC2, IOA, r, r2 and UPA.

Load configuration Ffile

We are going to load hourly data for nitrogen dioxide mass concentration from the ACTRIS framework and CAMS
forecast data for the year June 2023.
provi.plot('map-r2', labela='Nitrogen Dioxide Mass Concentration', labelb='CAMS-dayl')

provi = prv.Providentia('actris_vre_cams.conf') Warning: Width and/or height have not been passed. The default values will be set.

CAMS-day1 r? at 36 stations

provi.print config()

[ACTRIS-CAMS]

framework = actris/actris

species = nitrogen dioxide mass concentration
resolution = hourly

model = cams_forecast ensemble (CAMS)

domain = regional

start_date = 20230601 o
end _date = 20230701 S O
report_type = standard 2 2
report_summary = True

report _stations = False

report filename = PROVIDENTIA Report

report _title = Report

temporal colocation = True

observations data label = Nitrogen Dioxide Mass Concentration
forecast = day

Download data

Now we format and download the data from NILU Thredds server 0.000 0.143 0.286 0.429 , 0.571 0.714 0.857 1.000
(https://thredds.nilu.no/thredds/catalog/ebas doi/catalog.html ) into the path defined in :
settings/data paths.json for local machines.

Save to netCDF

rovi.download
i ( provi.save(format='nc')

Starting Providentia download... : 7
g Data saved to /home/pserrano/providentia/saved data/PRV_20260119 1638.nc

Save to Numpy
Downloading ACTRIS framework data from EBAS DOI...

2 ; 2 : rovi.save(f t="np'
- /home/pserrano/data/providentia/obs/nonghost/actris/actris/hourly/sconcno2, source: https://prod P pelforat="np )
-actris-md.nilu.no/metadata/content/nitrogen dioxide mass concentration Data saved to /home/pserrano/providentia/saved data/PRV_20260119 1638.npz

Processing station data: lee ||
I -
Interpolate data

In order to see the model data in the observations space, we need to interpolate it. Inside this function we do a nearest-
neighbor interpolation.

provi.interpolate()

TUTORIALS

github.com/BSC-ES/providentia/tree/master/tutorials

ACTRIS Science Conference

20-23 April, 2026 - Oslo, Norway




