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• Data from RBN and WSPR networks
• Includes “Spots”

• Spots include Time, Date, Callsign Receiving and 
Broadcasting, Locations, Frequency, Band 

• This is the raw data we got for F5IN callsign:

The Data



• Cleaning the Data
• Focused on the data for our model and rescaled all the variables

The Data



• We have created an app to help with visualizations of the use of 
certain spots

• https://Deborah-kunkel.shinyapps.io/SpotWatcher/
• This app focuses on Callsign F5IN: maidenhead coordinate 
JN18dd (Dadonville, France)

Spot Watcher

https://deborah-kunkel.shinyapps.io/SpotWatcher/


• Motivation
• Spikes in the counts of spots
• Goal: estimate a function that predicts the number of spots 
heard from a fixed location on a particular date. 

• Poisson Generalized Linear Model (GLM)
• Why this model?

• Counts had a similar distribution to the Poisson Distribution
• Response Variable: Count of spots to a callsign on a date
• Predictor Variables:

• Count of spots on a date
• Count of spots from each location
• Count of spots from each location on a date
• Distance to callsign 

• Used a spline for this variable to use a flexible function 
to model the effect of distance

Statistical Model



• Final Model: log 𝜆𝜆 𝑡𝑡, 𝑠𝑠 = 𝛽𝛽1𝑋𝑋1,𝑡𝑡 + 𝛽𝛽2𝑋𝑋2,𝑠𝑠 + 𝛽𝛽3𝑋𝑋3,𝑡𝑡,𝑠𝑠 + 𝛽𝛽4𝑋𝑋3,𝑡𝑡,𝑠𝑠
2 +𝛽𝛽5 𝑔𝑔 𝑑𝑑 𝑠𝑠

• 𝜆𝜆 𝑡𝑡, 𝑠𝑠 : Function of counts of spots that a callsign receives given date, 
t, and location, s.
• 𝑋𝑋1,𝑡𝑡:Number of spots from date, t
• 𝑋𝑋2,𝑠𝑠:Number of spots from location, s
• 𝑋𝑋3,𝑡𝑡,𝑠𝑠:Number of spots from date, t, and location, s
• 𝑔𝑔 𝑑𝑑 𝑠𝑠 :Smooth function of distance from receiver to transmitter
• To create this model, we used data from the WSPR network for 
December 2017

Statistical Model



• Final Model: log 𝜆𝜆 𝑡𝑡, 𝑠𝑠 = 𝛽𝛽1𝑋𝑋1,𝑡𝑡 + 𝛽𝛽2𝑋𝑋2,𝑠𝑠 + 𝛽𝛽3𝑋𝑋3,𝑡𝑡,𝑠𝑠 + 𝛽𝛽4𝑋𝑋3,𝑡𝑡,𝑠𝑠
2 +𝛽𝛽5 𝑔𝑔 𝑑𝑑 𝑠𝑠

• Using Data for Callsign DK8FT (maidenhead JN58oe in 
Fürstenfeldbruck, Germany):

Final Model and Results
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• Final Model: log 𝜆𝜆 𝑡𝑡, 𝑠𝑠 = 𝛽𝛽1𝑋𝑋1,𝑡𝑡 + 𝛽𝛽2𝑋𝑋2,𝑠𝑠 + 𝛽𝛽3𝑋𝑋3,𝑡𝑡,𝑠𝑠 + 𝛽𝛽4𝑋𝑋3,𝑡𝑡,𝑠𝑠
2 +𝛽𝛽5 𝑔𝑔 𝑑𝑑 𝑠𝑠

• Using data for callsign VE6JY (maidenhead DO33or in Lamont, Alberta, 
Canada):

Final Model and Results
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• Final Model: log 𝜆𝜆 𝑡𝑡, 𝑠𝑠 = 𝛽𝛽1𝑋𝑋1,𝑡𝑡 + 𝛽𝛽2𝑋𝑋2,𝑠𝑠 + 𝛽𝛽3𝑋𝑋3,𝑡𝑡,𝑠𝑠 + 𝛽𝛽4𝑋𝑋3,𝑡𝑡,𝑠𝑠
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• Additions to our statistical model
• Expansion (frequencies, time, etc.)
• Predictive checks
• Bayesian methods

• Big data workflow
• Statistician + scientist teams

• David Campbell: dtcampb@clemson.edu
• Deborah Kunkel: dekunke@clemson.edu

Conclusion and Future Work

mailto:dtcampb@clemson.edu
mailto:dekunke@clemson.edu


• Data sources:
• Reverse Beacon Network. http://www.reversebeacon.net/index.php
• Weak Signal Propagation Reporter Network. 

http://wsprnet.org/drupal/downloads
• Maidenhead coordinates lookup:

• HA8TKS. https://dxcluster.ha8tks.hu/hamgeocoding/
• Map images:

• Google Maps and affiliates. See image attributions.
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