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The Extra Class (Element 3) Question Pool contains the following question 
(correct answer is bolded)

E3C11 (C)
What does VOACAP software model?
•A. AC voltage and impedance
•B. VHF radio propagation
•C. HF propagation
•D. AC current and impedance



What is VOACAP:

• Voice of America Coverage Analysis Program
• Free professional high-frequency (HF) propagation software from NTIA/ITS

• NTIA: National Telecommunications and Information Administration (part of the United States Department of 
Commerce) is the Executive Branch agency that is principally responsible for advising the President of the United 
States on telecommunications and information policy issues

• ITS: Institute for Telecommunications Sciences is the research and engineering arm of NTIA providing core 
telecommunications research and engineering to promote:
• Enhanced domestic competition and new technology deployment
• Advanced telecommunications and information services
• More efficient use of the radio frequency spectrum

https://www.voacap.com/
https://www.ntia.doc.gov/
https://www.ntia.doc.gov/category/institute-telecommunication-sciences



A brief history of VOACAP and IONCAP (Ionospheric Communications Analysis and Prediction Program)



VOACAP offers 4 primary online prediction services:

1. Point to point predictions
2. Coverage area maps

3. VOACAP propagation planner
4. VOACAP DX charts

VOACAP Types of software:
1. Online (constantly updated to reflect current solar conditions)

2. Offline (downloadable / executable software for use without the 
internet)









• TX= Lat/Lon of transmitting station
• RX= Lat/Lon of receiving station
• Short: Short path distance from TX to RX
• Long: Long path distance from TX to RX



Zoom in

Zoom out

Full Screen

Show QSO Window Markers: A=West Coast US, B=East Coast US, C=Italy, 
D=Eastern Europe, E=Japan. 5 pre-determined QTHs for quick propagation 
results

Save current TX/RX settings

Remove current TX/RX settings

Use SP (short path) or LP (long path)

Show Maidenhead Locator Grid

Use Sporadic Es Layer

Controls Dashboard



Choose residential if QSO is from a residential area, or 
remote if in the mountains

Choose current SSN (Sun Spot Number) or (-1) for 
automatic SSN (not always up to date). Dyn SSN takes 
an average of last 3 days of sunspot numbers. Current 
solar SSN can be obtained from spaceweatherlive.com 

Choose (Auto) if automatically picking normal 
propagation, ducted propagation, or Ray-Hop 
propagation

TOA (Take Off Angle) is automatically set at 3

Antennas can be picked here, or see next slide

General Settings



Choosing a Dipole antenna at 33 feet for both TX and RX stations



Additional general settings: Mode, power, antennas (both TX and RX), 
general settings, prop charts and prop wheel.

When finished with settings, push “Prop Wheel”

Choose mode

Choose wattage



Below is a SSB propagation chart for Southern California – Argentina using Dipoles on both sides at 33 feet
• Best time for propagation is 21 UTC (1400 California) on 12 meters = 74% probability
• 21 UTC on 10 meters = 70% probability
• 04 UTC on 20 meters = 66% probability



Below is a FT8 propagation chart for Southern California – Argentina using Dipoles on both sides at 33 feet
• Best time for propagation is 21 UTC (1400 California) on 12 meters = 99% probability
• 21 UTC on 10 meters = 97% probability
• 04 UTC on 20 meters = 93% probability



What if the DX station had a much better antenna?



Below is a SSB propagation chart for Southern California – Argentina using a Dipole at 33 feet and an 8 element YAGI at 
198 feet
• Best time for propagation is 21 UTC (1400 California) on 12 meters = 87% probability
• 21 UTC on 10 meters = 85% probability
• 04 UTC on 20 meters = 83% probability



Below is a FT8 propagation chart for Southern California – Argentina using a Dipole at 33 feet and an 8 element YAGI at 
198 feet
• Best time for propagation is 21 UTC (1400 California) on 12 meters = 97% probability
• 21 UTC on 10 meters = 97% probability
• 04 UTC on 20 meters = 98% probability
• Several at 100% probability



With my limited antenna, when can I hit New 
Zealand? What’s the best time of the year?

Hit the “Year” 
button






