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Purpose of the Solar Forecast Arbiter

• Provide a transparent, 
reproducible way to analyze 
solar power forecasts

• Forecast users (primarily 
electric utility companies) 
want to an easy way to 
compare forecasts from 
multiple vendors

• Forecast providers want to 
make sure their forecasts are 
evaluated fairly and 
accurately in a transparent 
way

• Other point forecasts can 
also be analyzed including 
air temperature, wind speed, 
etc.



Typical User Story
• Utility Company needs a weather and solar power forecast from a vendor 

for each of its solar power plants
• Utility Company wants to run a trial over a period of a month of many 

different vendors to choose the best one
• Vendor X wants to earn Utility Company’s business but wants to make 

sure it understands how its forecast will be evaluated and that the 
evaluation will be fair

• Solar Forecast Arbiter is built to facilitate this kind of trial
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What is the Solar Forecast Arbiter?

Tool for analyzing point forecast 
time-series
• Web-based user interface
• HTTP RESTful API for scripting
• Python software package for analysis
• Scripts to redeploy entire software 

stack
• Detailed supporting documents
• Supported by stakeholder input, 

feedback

Open source. Transparently 
developed on GitHub
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API & Dashboard Overview

• API
• Provides data to dashboard
• Enables programmatic access to 

observations, forecasts, reports
• Background jobs automatically fetch 

data, generate forecasts and reports
• Data stored in MySQL
• Flask app
• Role based access control

• Dashboard
• Web GUI for most users
• Visualize data, data validation, 

reports
• Flask app

https://{api,dashboard}.solarforecastarbiter.org
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Primary Output: Reports
Time-series and scatter plotsIntro/Metadata
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Primary Output: Reports
Metrics by hour Metrics by day
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Primary Output: Reports

Data Validation Results Versions
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solarforecastarbiter-core Package

• Python >= 3.7 only
• Primarily procedural
• Open source, MIT licensed
• Documented
• Well tested (~4k test 

statements of ~20k total)
• Openly developed on GitHub
• https://github.com/solararbiter/

solarforecastarbiter-core
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Reference Data & Forecasts

• Reference data and forecasts stored 
in API with retrieval functionality 
in core

• Reference data from a number of 
networks:

• NOAA SURFRAD, SOLRAD, CRN
• NREL MIDC
• DOE RTC
• U. Oregon

• Ability to retrieve/process NWP 
models: GFS, NAM, RAP, HRRR, 
GEFS
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Data Model

• Metadata defined in Python 
3.7 frozen dataclasses

• Ensures required metadata is 
present throughout 
processing

• Easier to track information 
throughout the processing 
and report generation code
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Data Validation

• Flags potential problems 
with user and reference data

• Automatically applied
• Report options control how 

flags should be used (e.g. 
exclude data, fill with 0)
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Data Pre-processing

• Observations/forecasts must 
be pre-processed before 
comparing

• Pre-processing includes:
• Aligning frequency
• Handling data quality flags
• Handling missing values
• Restricting based on other 

filters (time of day, observation 
value)

• Each step is documented
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Metrics

Stakeholder selections of:

• Deterministic Forecasts

• Event Forecasts

• Probabilistic Forecasts
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Report Generation

• Interactive plots with Bokeh 
(HTML, Jupyter)

• Package versions included to 
reproduce report

• Checksum of data to verify it 
hasn’t changed

• Download includes PGP 
signature to verify report 
authenticity

• Includes:
• data summary
• filter results
• time-series and scatter plots
• metrics plots and tables

• Output to:
• HTML
• Jupyter notebook
• PDF
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Conclusion

● Solar Forecast Arbiter 
includes a REST API, web 
dashboard, and python 
library enabling reproducible 
analysis of point forecasts

● Provides:
○ Reference forecasts and data
○ Data validation
○ Data pre-processing
○ Metrics calculation
○ Report generation

● Openly developed on GitHub
● https://github.com/solararbiter


