
Solar Forecast Arbiter
An open source evaluation framework 

for solar forecasting

William F. Holmgren, Clifford W. Hansen, Aidan Tuohy, Justin Sharp, Antonio T. 
Lorenzo, Leland J. Boeman, Adam Wigington, David P. Larson, Qin Wang, 

Anastasios Golnas



What is a forecast?
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• Each forecast extends N hours

• New forecast every M minutes
• If probabilistic, P percentiles

• values/day = N * (1440/M) * P ~ 10k+

• Underdefined evaluation problem
• Metrics alone will not save you!

• ”Big data” analytics will not save you!
• AI definitely will not save you!

Consider the “Vendor A Solar Power Forecast”…

solarforecastarbiter.org/
definitions

Stop and think about the 
problem/analysis before 
you start it.



What is a forecast?
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• Each forecast extends N hours

• New forecast every M minutes
• If probabilistic, P percentiles

• values/day = N * (1440/M) * P ~ 10k+

• But I mostly care about Day Ahead. 
Especially issued early in the day. And 
only 3 percentiles really matter.

• 24 * 1 * 3 < 100

Consider the “Vendor A Solar Power Forecast”…

solarforecastarbiter.org/
definitions

Stop and think about the 
problem/analysis before 
you start it.
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solarforecastarbiter.org Free!
Available now!

Standardized
Objective

Open source

Stakeholder 
Informed

Many-vendor trial
Anonymization
Realtime and 
retroactive

Data quality 
control

Reference data 
& forecasts

Deterministic
Event

Probabilistic

Graphical 
reporting

Automated 
workflow

Safe, secure, 
private

Data rights 
management

https://solarforecastarbiter.org/
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1. Define site, observation and/or 
forecast metadata

2. Upload observation and/or forecast 
data

3. Optional: grant another user access 
to your metadata/data

4. Run analysis report

How do I use the Solar Forecast Arbiter?
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1. Define site, observation and/or 
forecast metadata

2. Upload observation and/or forecast 
data

3. Optional: grant another user 
access to your metadata/data

4. Run analysis report

How do I use the Solar Forecast Arbiter?

Read 
Sites 
(all)

Read 
Observations 

(all)

Read 
Observation 
Values (all)

Share with forecasters

user@
the-fx-channel.com

admin@utility-1.com

admin@accu-
forecast.com
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1. Define site, observation and/or 
forecast metadata

2. Upload observation and/or forecast 
data

3. Optional: grant another user access 
to your metadata/data

4. Run analysis report

How do I use the Solar Forecast Arbiter?
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Example Report Time series plots

Plotly

Interactive

Downloadable
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Example Report

Metrics Summary Table

+ Forecast skill
+ Normalization
+ Deadband
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Example Report
Plots of metrics by hour, date, etc.
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• Web-based user interface

• Web-based 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

Solar Forecast Arbiter Components
Tool for analyzing accuracy of 
solar forecasts
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How to get started

1. Make free user account 
• dashboard.solarforecastarbiter.org
• Browse reference data, forecasts

2. If you like it
• Sign the Use Agreement
• Experiment with a small problem, upload some test data

3. If you love it
• Help us test the operational forecast trial feature
• Spread the word
• Contribute to the open source code development on GitHub

4. Stay informed 
• solarforecastarbiter.org/emailist

Just announced: 
Operational forecast 

trial with SRP

https://dashboard.solarforecastarbiter.org/
https://solarforecastarbiter.org/emaillist/
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Summary

• Open source, reproducible, transparent framework
• Use cases tailored to needs of forecast stakeholders 
• Reference datasets
• Secure, private data upload. Sharing optional.
• Benchmark forecast capability
• Automated reports including bulk metrics, analysis filters
• Use dashboard, sign up for project updates at:

solarforecastarbiter.org
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solarforecastarbiter.org Free!
Available now!

Standardized
Objective

Open source

Stakeholder 
Informed

Multi-vendor 
trials

Anonymization
Realtime and 
Retroactive

Data quality 
control

Reference data 
& forecasts

Deterministic
Event

Probabilistic

Graphical 
reporting

Automated 
workflow

Safe, secure, 
private

Data rights 
management
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