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Background: Motivation

Weather forecasting provides 
information that help communities 

prevent weather-related losses 
and make smart choices.

Few people understand the process 
and many lack access to resources 

to make their own forecast.

How can you create a 
weather forecast? Water, earth, air, fire
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Weather forecas ting can be both 
complex and complicated, involving 
large amount of data, modeling and 

use of supercomputers .



Background: Goal

Facilitate community understanding of 
the concept and process of weather 
forecasting.

Raspberry pi + WRF Model

+

Facilitate  the creation and sharing of 
weather-related content among 
educators  and other community 
members .

+
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Background: WRF Model

● Numerical Weather 
Prediction System.

● Atmospheric research and 
operation forecasting.

● Actual and Idealized 
atmospheric conditions 
modeling.
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Background: Previous Iterations

Python-based GUI

• Run WRF on a 
Raspberry Pi 

• Output series of plots
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Jupyter Notebook

• Docker Stacks
• Transition to 

community effort

Community Framework

• Educational Modules
• Pi-WRF Extension
• Support Framework



Background: Summer Goal

Build framework and 
materials to encourage 
community contribution 
of modules.

Extend existing 
technologies to 
facilitate community 
contribution

Develop educational 
modules that address 
NGSS standards
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Development: Educational Module

Pi-WRF Summer Project

Development of learning activities demonstrating real -
world application of Pi -WRF and weather forecasting.

Using Pi-WRF to facilitate science education by 
targeting relevant NGSS standards.

Design of sample activities and lesson templates to 
support teacher’s creation of Pi -WRF contents.

https://oluwajobs.github.io/myweatherstory/

Earth’s Systems (ESS2) | Earth and Human Activity (ESS3)

https://oluwajobs.github.io/myweatherstory/


Result: Educational Module

Figure 1: A Jupyter book showing a sample Pi -WRF Activity
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https://oluwajobs.github.io/myweatherstory/


Development: Pi -WRF Extension

Added new libraries to support independent analysis 
and visualization of weather data.

PyNGL, Xarray, FFmpeg, hvPlot…

Web-based Interactive application of WRF for weather 
forecas ting us ing J upyter notebook.

Rebuilt Pi-WRF to support multiple architectures : 

AMD, ARM, ARM/v7
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https://github.com/NCAR/pi -wrf

https://github.com/NCAR/pi-wrf


Development: Pi -WRF Extension
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Result: Pi -WRF Extension

Figure 3: Plot showing the temperature for areas around Boulder for July 8, 
2022 at 0700hr and 1000hrs respectively.

Figure 4: Plot showing rainfall and windspeed forecast for Boulder area on 
July 8, 2022 at 0700hrs.
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Development: Teaching Box Contribution

Development of a contributor guide to foster creation of 
teaching boxes among teachers with varying 
experience.

Lesson template, sample problems.

Creation of web pages to lower barriers to contribution 
among teachers with little to no programming expertise.

Teaching Boxes Page
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https://oluwajobs.github.io/piwrf-teachingbox/pages/pi_wrf_ngss.html


Result: Teaching Box Contribution Process

Submission Revision Publish
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Result Summary

• Pi-WRF Teaching Boxes

• Improved libraries and Multi -architecture Pi-WRF 
Application

• Contributor’s guide and template

• Submission page and form to support sharing
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Next Steps

• Usability: Focus Groups Feedback

• Development of more educational modules

• Optimizing the Pi-WRF application: Docker Multistage

• Persistence of WRF outputs in Docker Containers
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In-Progress Template

https://docs.google.com/document/d/1g1dNbjrl3cUeSTmaPdtNT2NQ0lynvEk766OnqFUwMxM/edit?usp=sharing
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