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Background

https://cafcp.org/archive/201701

https://www.istockphoto.com/photos/sun-street-
light-solar-power-station-lighting-equipment

Increasing use of solar energy:
Photovoltaic (PV) generation has 
nearly tripled over the last half decade, 
increasing from 304.3 GW in 2016 to 
760.4 GW in 2020, and is projected to 
4,240 GW by 2040 (EIA, 2021).

Highly fluctuated and hard to forecast: a 
disruption in dense and fragmented cloud 
cover can lead to a significant surge, up to 
700	𝑊/𝑚! within a 30-min timeframe 
(Miller et al., 2018)
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Higher accuracy of SolarCube -
Physics-derived Solar Radiation data
• Used the same algorithm as NASA official 

products
•  MODIS (MCD18), 
•  VIIRS (VNP18),  
•  Geostationary Platforms (GeoNEX DSR/PAR)

• First image scale solar radiation data at a 15-
minute temporal resolution with high accuracy
• Higher accuracy than ECMWF Reanalysis v5 

(ERA5)



Task 1: Area-based Forecasting

Task 2: Point-based Forecasting

• Short term, time step=12
• Long term, time step=96

• Short term, time step=12

Task



Results

Task2. Point-based short-term forecasting

Task1. Area-based short-term forecasting

Task2. Point-based long-term forecasting



Python package

Users can customize 
• Input and output variables and types        
• Input and output time lengths
• Splitting strategies of training and 

testing sites

https://github.com/Ruohan-Li/SolarCube

https://github.com/Ruohan-Li/SolarCube


Why SolarCube?
• First-of-its-kind dataset 
Multi-source, high-resolution, near-global 
coverage for solar energy forecasting

• Versatile applications 
Supports point-based, image-based, and 
multi-modal forecasting tasks

• User-friendly tools
Includes a Python package for seamless 
integration and ease of use. 

Data: https://doi.org/10.5281/zenodo.11498739
Code: https://github.com/Ruohan-Li/SolarCube

https://doi.org/10.5281/zenodo.11498739
https://github.com/Ruohan-Li/SolarCube

