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Background

▪ Continuation of trainings on dust modelling (practical component).
• Part of Task 3.2 VT5 Virtual training (M15-M17)

▪ Trainings to cover:
• description and usage of current BSC-CNS forecast products
• best practices
• tools for model evaluation

▪ Survey held on 11/2024 to identify needs of trainees (reopened on 
10/2025 to record new responses).
• Audience background.
• Familiarity with dust modelling.
• Practical skills.



Survey



Survey



General outline

▪ Main folder structure:
• /home/jupyter-user/atarri/: Location where users have a copy of their own 

material and tools to follow along the training.
• /shared/: Partition available to store dust models, observational datasets 

and processed data.
▪ Each /home/jupyter/atarri/ folder contains three subfolder types:

• Virtual Trainings: Content and code to analyse dust models inside Jupyter 
Notebooks.

• Auxiliary folders: Scripts, outputs, functions, etc.
• Tools: Copy of the MAPIES and Providentia tools.

▪ Notebooks supported by tool-specific conda environments.
▪ Exercises based around the analysis of a dust event over Cyprus 

(03/03/2025 - 08/03/2025).



VT1: Introduction to existing dust products and data structures

Learning objectives:
▪ Understand current dust products and tools available in the Barcelona Dust Regional Centre 

(BDRC) website.
▪ Learn to load and manage MONARCH data in Python.
▪ Understand the structure of MONARCH netcdf files via the use of relevant Python libraries.
▪ Develop the ability to visualise basic data features and trends in dust model output.
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VT2: Data visualisation

Learning objectives:
▪ Create different features for map plots.
▪ Create animated plots to show changes over time.
▪ Plot altitude-temporal vertical sections with MONARCH model data.
▪ Learn to create cross-sectional views using latitude and longitude data with MetPy.



VT2: Data visualisation

Learning objectives:
▪ Create different features for map plots.
▪ Create animated plots to show changes over time.
▪ Plot altitude-temporal vertical sections with MONARCH model data.
▪ Learn to create cross-sectional views using latitude and longitude data with MetPy.



VT3: Comparison of forecasts with remote sensing observations

Learning objectives:
▪ Understand how to pre-process and format MPLNET data for data comparison.
▪ Learn how to calculate dust extinction from MPLNET and MONARCH data files.
▪ Create comparison plots to analyse MPLNET data and MONARCH models.
▪ Learn how to apply MAPIES tools and functions to process and plot VIIRS satellite data, and 

compare it against MONARCH dust models.
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VT4: Evaluation of forecasts using AERONET and in-situ observations

Learning objectives:
▪ Learn about Providentia: what it is, how it works, and how to employ the different functionalities from

Interpolation, Dashboard, and Library Mode.
▪ Use Interpolation mode to spatially and temporally interpolate AOD from AERONET observations and

MONARCH data.
▪ Successfully launch and use Providentia Dashboard mode to visually evaluate MONARCH dust optical

depth at 550nm with AERONET aerosol optical depth at 550nm.
▪ Apply functions from Providentia Library mode to evaluate MONARCH coarse dust optical depth at

500nm with AERONET aerosol optical depth at 500nm.
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Learning environment

▪ We are running a JupyterHub hosted at BSC, where we have 
centralised access to all our material.

▪ All trainees will be given their own credentials to access the 
platform.
• You will receive your credentials by email prior to the start of the first 

session.
▪ Good internet access is required. The platform can be accessed on 

any operating system.
▪ JupyterHub will run throughout the duration of the trainings.



Dates

VT Session Date

Introduction to existing dust products and data structures December 10, 2025

Data visualisation January 14, 2025

Comparison of forecasts with remote sensing observations February 04, 2026

Evaluation of forecasts using AERONET and in-situ 

observations

February 25, 2026
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