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•Since  02-12-2022

•QSOs: 1447

•Confirmed: 1024

•Countries: 60

•Mostly FT8 and FT4



285 TechConnect Radio Club - NAØTC

Can an understanding of 
ionospheric radio wave 
propagation enhance FT8 
operations?

•  Yes?
•  No?
•  Maybe?

Its like falling down the rabbit 
hole.

Is there a better way???
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Today…

• A few factors that affect HF operations and FT8 in 
particular

• Tools and Tips to enhance FT8 operations

• Demo some tools
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Going down the rabbit hole:

A few factors that affect HF
operations and FT8 in particular
• Operator stuff
• Ionospheric Propagation
• Solar/Space Weather
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Going down the rabbit hole:

Operator stuff
• Location
• Times
• Bands and Modes
• Radio Systems
• Antennas
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Source:  US Bureau of Naval Personnel Training, 
Introduction to Radio Equipment, 1946

Operator stuff – Locations relative to skip zones
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Cluster locations
• East coast
• Europe
• Japan
• Central America
• South America
• South Africa



Source:  K0MCW Logbook, QRZ.com 

Cluster locations:

• East coast, Atlanta – N4IP, EM73, 1217mi, 102 deg
• Central America, Curacao – PJ2MAN, FK52, 2913mi, 120 deg
• Europe, France – F5SG, JN37, 5130mi, 40 deg
• Japan – JA6BZI, PM53, 6266mi, 316.8 deg
• South America, Brazil -- PP5TG, GG53, 5843mi, 132 deg
• South Africa – ZS6HON, KG44, 9598mi, 84.9 deg



Cluster locations
• Europe
• Japan
• East coast
• South Africa
• Central America
• South America

• Likely skip zones from K0MCW
• 3000, 6000, 9000mi
• 5000, 10000, 15000km



10m
N=100
Max = ZS4JAN, 15456km

20m
N=817
Max = ZS6AF, 15679km

Courtesy of https://la8aja.com/distplot/

K0MCW LOTW Distance Distribution Plots



https://www.digikey.com/en/blog/use-traps-to-enable-
multiband-operation-with-dipole-antennas

Operator stuff – Antenna



K0MCW

20m / 10m 
½ wave dipole



K0MCW
20m / 10m 
½ wave dipole

Antenna  –20 deg

20m

10m



Source QRZ.COM

Note:
Distance – 9598 mi
Bearing – 84.9 deg
(from K0MCW)
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So why are some of my longest QSOs at an azimuth 
where I would expect a null?

Because it ain’t as simple as the models depict…

A radio wave is not the same as a laser beam 
refracting off materials with differing index of 
refractions.  



285 TechConnect Radio Club - NAØTC

Source:  US Bureau of Naval Personnel 
Training, Introduction to Radio Equipment, 
1946

It ain’t as simple as the models depict…

A radio wave is electro-magnetic and follows a 
radiation pattern that is absorbed, refracted, 
reflected, polarized, scattered and jostled by 
constantly changing, non-uniform free electrons 
and protons in an ionosphere that surrounds a 
spherical object with its own magnetic field. 
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Do these help?

Some useful interesting information:
• Time of day
• K factor – Geomagnetic storm intensity

• Low is good
• High is bad

• Solar Flair Intensity (SFI) and Solar Image
• Maximum Useable Frequency

But is this information really useful?
Maybe, but it is way too simplistic.
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Map of Maximum 
Useable Frequency

23:30 UTC (16:30 MST)
01-07-2024
Sun located over the 
Pacific Ocean

For instance:  MUF is not a single value.  As indicated by isosonde measurements, 
it varies considerably spatially and temporally
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Map of Maximum 
Useable Frequency

14:30 UTC
01-07-2024
Sun located over the 
Atlantic Ocean
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So what is the alternative to space weather and ionospheric 
propagation measures?

Take advantage of the high usage of digital modes and 
use “crowd source” information to find the action.

Sample tools:

 Grid Tracker

 PSK Reporter



Grid Tracker 

PC Based - Works with 
• WSJT-X
• PSK Reporter
• QRZ.com
• Logging Software

• Map Based  Interface
• Grey line
•  Call Roster
• Alerts
• Live action
• Historical from logs
• USWS Weather overlays
• POTA



Screenshot of my typical windows monitor when I am actively using FT-8
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PSK Reporter

• Web based
• Receives WSJT-X data
• Creates maps by 

station, band, mode, 
time, send/transmit

• Statistics
• Distance Charts
• Log
• High zones of activity 
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Example:  Lots of activity on WSJT-X, but not making any 
QSOs for maybe 45 minutes.  

Took a look at PSK Reporter logbook.  Sorted by distance.  
Noticed a high number of  transmit/receive activity to Italy. 

Enabled TX for the next station that CQ’d from Italy. 



Fishing in a barrel
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A couple of side 
trips down the 
rabbit hole before 
demos.

Vacation Photos!

View from paddle 
boat down the 
Mississippi.  Note 
the sun on the left.
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A couple of minutes later:  Parhelion or “Sun Dog” – rare 
phenomena caused by sunlight refraction off of ice crystal.
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Total Eclipse of the Sun – April 8, 2024
https://hamsci.org/eclipse
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Fun with PSK Reporter…

https://pskreporter.info/pskmap.html

https://pskreporter.info/pskmap.html
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