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HF Propagation Prediction
Not Needed If…

• Calling random CQs

• Ragchewing with friends

• Casual listening

Desirable If…

• Contestor, maximum area

• Working DX, specific country

• Specific Schedules, point to point

• Don’t care who you work

• Don’t care where you work

• If you are very regular Op

• You pay attention to solar weather events 

and variations

• DXpedition strategy, continents, 

bands, modes

• Awards, get missing QSO

• Operating QRP, best effort

• Emergency Operations

• Modeling Antennas



Past and Predicted Solar Activity

Don’t Miss Out on the Next 5 FUN Years !



What Can We Expect From Predictions?
• Complex and dynamic environment

– Sun, Earth, Man-made noise
• Models can provide more real-time results

– A index daily, K index every 3 hours
– WWV and Internet can be useful

• 1979 IRI(DX Aid), 1983 IONCAP>VOACAP
• GUI in front of engines have improved
• If A and K are not used, less accurate at 160m or polar paths
• DX Atlas with Ionoprobe can do real time K impact (effective SSN)
• Currently no way to model ionosphere irregularities more than on a monthly • Currently no way to model ionosphere irregularities more than on a monthly 

basis
• Predictions for particular day and time are speculations
• VOACAP based software is generally the most accurate
• Beacon tracking in ACE-HF can show real time calculated path accuracy
• SNR (Signal to Noise Ratio) = 10+10*log10(bandwidth in Hz)
• Generally use an isotropic antenna with 3-6dBi gain for the RX end
• RX noise level is an unknown variable
• MUF = 50% of time during 15 days of given month path exists (use with SNR)
• FOT (Frequency of Optimal Transmission) is 85% of MUF and most reliable path
• What is the best band now? How will conditions change over the next few hours 

or days?
• 1998 ACE-HF developed for US Navy



Why Polar Region is Important

Path to India passed through the Polar Region



HF Software comparison

• HFprop - Free, available?
• WinCAP Wizard 4 – $50
• DX Toolbox - $25
• ACE-HF Pro - $99

• Ionosphere trends
• Strict VOACAP
• Real time Internet update
• Animated maps, beacon sync
• Mailed on CD, no download• Mailed on CD, no download
• Callsign specific sw key
• http://www.mygeoclock.com/acehf/da1.htm





VOACAP HF Modeling Engine

• Developed for Voice of America in 1993
• Basic software is free
• Third parties have enhanced
• Only uses median monthly SSN values
• No real-time calculations with A or K factors• No real-time calculations with A or K factors
• Accurate for normal undisturbed conditions
• Approximates F2 Layer
• Calculates MUF
• Not useful for 160m band or aurora effected paths
• Latest version is HFWin32











Easy Comparison of Band Openings for a given path (SSN=12)
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Easy Comparison of Band Openings for a given path (SSN=120)
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ACE-HF Pro
WA-IL Path

SSN = 12        SSN = 120

MUF curves give Maximum Usable Frequency predictions vs. time-of-day.
Blue curve is the median of the daily MOFs (MaximumObserved Frequencies)
over all days of the month at a given hour.

HPF (Highest Possible Frequency) red curve, values expected only 10% of the time.

FOT (from the French: Frequence Optimum de Travail) green values are defined as
frequencies where MOFs will be higher at least 90% of the days of month at that hour. 
FOT is sometimes called OWF (Optimum Working Frequency). 



Combined Signal to Noise Chart
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ACE-HF Beacon Display

Colors are calculated SNR, white is who is transmitting at that instant







http://www.astrosurf.com/luxorion/qsl-review-propagation-software.htm







































When in doubt
GET ON THE AIR !GET ON THE AIR !

Use or lose our Spectrum !


