
The propagation of 
decametric waves

Your DX Companion



73 !
Amateur radio operator since 1993

REF, Amsat-F, FY5KE

2

@f5uii
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@f5uii



A little anecdote
Back to 1996...
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1.
Propagation

Briefly, Simply



Jones – Gallet model (1960)
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The sun, the fortunate star of 
amateurs
● Ionosphere

○ 60-800 km

■ F : 120-800

■ E : 90-120

■ D : 60-90
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The sun, the fortunate star of 
amateurs
● Ionization effect
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Electron density
● Magnetic equator

● Equatorial anomaly

○ +/- 20° from magnetic 

equator

TEL, TPL
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And what about storm ?  Solar Flare
● Sudden release of 

electromagnetic energy: 

X-rays, UV, light

● Reach earth in 8 min

● Ionization D layer

● HF Black out

● Duration 1, 2 hours

● Impact on lighted face of earth
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And what about storm ?  CME 
● Coronal Mass Ejection, 

Expulsion of solar plasma 

● Arrives on earth in 1 ,2 3 

days

● Duration, hours to days

● Disruption of the earth 

magnetic field

● F2, fall in MUF
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And what about storm - CME 

Credits to DLR : "Ionosphere Monitoring and Prediction Center" (IMPC) is 

operated by the German Aerospace Center (DLR) at the Neustrelitz location
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X4.5 during WAE SSB 14/09/2024
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Refraction
● Electrons oscillate at the 

frequency incoming wave

● Re-emit wave downward 

like a static reflector

● Curvature form due to 

gradual electron density



14

Refraction – About take-off angle
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Ionosonde, 
vertical ionospheric sounder
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Ionogram
● hmF2 : 

altitude at max electron density F2

● Relation 

Electron Densité N

Critical frequency  fc

MHz

km

Critical frequency
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Ideal ionogram
● Textbook case
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Ionosphere sounder



19

Ionogramme
● Hermanus Ionogram 

Animation: 24 h en 10 s

Hermanus
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foF2, MUF
● Angle d’attaque  a

● Fréquence critique fc

● Maximum Usable Frequency
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Bounce distance vs. take-off 
angle
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Ionosphere 
sounders around 
the world
● In 1967 

about 27 stations

in the world
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Base de données du GIRO
● Digital Ionogram DataBase

● https://giro.uml.edu/ionoweb/

https://giro.uml.edu/ionoweb/


Leave nothing to chance when making DX contacts
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2.
An application 
dedicated to DXer



A real-time 
application
App’ answering to 

● For reach a point on the globe

● now

● which bands to use?

28





Working on HamDXMap
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1 2 3

dxmap.f5uii.net



main features (1)
MUF, foF2 Map

● In real time (15min) 

a huge thanks to 

KC2G

● 5 map 

representations
○ Globe

○ Mercator

○ Equal Earth

○ Equirectangular

○ Natural Earth

Main informations

● Distance

● Maihenhead 

Locator

● Directions RX/TX et 

TX/RX

SP et LP profiles

● Wide useable (MHz) 

on Short and Long 

Path (2 tabs)

● Synthesis usable 

bands (3rd tab)
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https://prop.kc2g.com/about/


main features (2)
Automaticaly location

● Special callsign event 

locations by database from 

Jim AD1C

Station informations

● Position
(DXcluster set/qra JN00AA)

● Local time

● Local weather condition

● Activity on
○ eQSL

○ LoTW

Sun duration 

● RX & TX sun 

● Grayline effect
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https://www.country-files.com/


main features (3)
24 h predictions

● Thanks to Jari OH6BG, James 

HZ1JW and Juho OH8GLV

A quick and intuitive overview of propagation 

potential on 24 hours (Colors shows Circuit 

Reliability – Probability of successful 

communication) 34



Secondary features (1)
Sun

● Vertical position 

● Image, SDO satellite

Solar activity indices Northern lights

● Position, intensity

● Real time, source 

NOAA
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Soho - video

https://sdo.gsfc.nasa.gov/
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://soho.nascom.nasa.gov/data/realtime/gif/


Secondary features (2)
DXpeditions calendar

● Thanks to William 

NG3K

World SDR

● > 1300 receivers

● Favorites
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Secondary features (3)
Zone layers

● ITU

● CQ

PDF Print

● with stations

● without station

● Paper Format

Bounces

● F layer altitude

● Starting angle
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Communication with Win-Test

● RX automatically moved on partial keying 

and/or Logged callsign

● Spots located on map from DXCluster

● Gab message 
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Communication with Win-Test
● wtSock gateway Installation guide

https://dxmap.f5uii.net/?wtSock-help
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Communication with Win-Test



Some evolutions

DXpeditions list

Add DXCC Most Wanted position

ADIF import

Simple drag-and-drop to draw all 

contact on a map

Replaying 48 hours MUF historic 

maps

Cooperation with Jari 

OH6BG

New prediction layers (Voice of 

America Coverage Analysis 

Program)… To be defined

41

Realtime Alert on 

DXpeditions

From DX cluster, qualified 

informations (frequency, split, long 

time band and time activity,…)

Frequency steering of 

SDR receivers with real 

VFO (WinTest)

Browser extension (Chrome) via 

wtSock



CQ-DL 11-2023 
Danke an Thomas, 

DJ2TG
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QSP 09-2024 

Danke an des

Österreichischen 

Versuchssender

verbandes

https://www.oevsv.at/export/shared/.content/.galleries/qsp_downloadgallery/2024_qsp_downloadgallery/QSP_09-2024.pdf
https://www.darc.de/nachrichten/amateurfunkmagazin-cq-dl/
https://www.darc.de/nachrichten/amateurfunkmagazin-cq-dl/
https://www.oevsv.at/export/shared/.content/.galleries/qsp_downloadgallery/2024_qsp_downloadgallery/QSP_09-2024.pdf


F5SVP
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Funkwelle DL2ART

Ham Shack ReviewsDL2YMR

https://www.youtube.com/watch?v=kvyR5CfYNaY
https://www.youtube.com/watch?v=vDUEztGyMV8
https://www.youtube.com/watch?v=a9nQ3Kb4cw0
https://www.youtube.com/watch?v=p6-6dZ55xlM&t=95s


42 % Deutschland
Total success!

110 000 visits
Since 04/2023
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Some other resources
● VOACAP

● www.voacap.com/hf

● WSPR

● www.wsprnet.org/drupal/ws

prnet/map

● wspr.live

● Reverse Beacon

● https://www.reversebeacon.

net/main.php

http://www.voacap.com/hf
https://wspr.live/
https://wspr.live/
https://wspr.live/
https://www.reversebeacon.net/main.php
https://www.reversebeacon.net/main.php


46

How help ?
● Put a link to 

on your                 page

on your website

Integrating guide
https://codepen.io/f5uii/full/vYVEmYg

https://codepen.io/f5uii/full/vYVEmYg
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How to help?
● Suggest ideas

● Report a bug
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They have already helped
● Features suggestions : 

○ Stefan DF6SU, Alex, Laurent F6FVY, Florent 

F4CWN, Tom DJ2TG, David F4HJA, Aurélien 

F4ANS, Pieter N4IP
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How to help ?
● Your fee support

○ One-shot coffee

○ Monthly subscription
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Resources
● DL2YMR https://www.youtube.com/watch?v=MENYKcBe1yU

● Physics Solutions PH, MAPUA Manille, Philippines : 

○ Space Science Lecture - Measuring the Ionosphere 

https://www.youtube.com/watch?v=Dk4vy1pIveM

○ Space Physics Lecture - The Ionosphere

https://www.youtube.com/watch?v=kjthQdc_bx0

https://www.youtube.com/watch?v=MENYKcBe1yU
https://www.youtube.com/watch?v=Dk4vy1pIveM
https://www.youtube.com/watch?v=kjthQdc_bx0
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Resources
● About Ionosonde system: https://www.earth-

prints.org/server/api/core/bitstreams/33291929-7f8c-44a3-ab8e-

b7efb1fd528d/content

● The Ionospheric Propagation Channel : SermiPhDthesisLowRes06.pdf

● Ionosonde setup NOAA : 

https://data.ngdc.noaa.gov/instruments/remote-

sensing/active/profilers-

sounders/ionosonde/documentation/VIPIR/VIPIR_Site_Needs-May-

15.pdf

https://www.earth-prints.org/server/api/core/bitstreams/33291929-7f8c-44a3-ab8e-b7efb1fd528d/content
https://www.earth-prints.org/server/api/core/bitstreams/33291929-7f8c-44a3-ab8e-b7efb1fd528d/content
https://www.earth-prints.org/server/api/core/bitstreams/33291929-7f8c-44a3-ab8e-b7efb1fd528d/content
https://www.f5uii.net/wp-content/uploads/2025/06/SermiPhDthesisLowRes06.pdf.pdf
https://data.ngdc.noaa.gov/instruments/remote-sensing/active/profilers-sounders/ionosonde/documentation/VIPIR/VIPIR_Site_Needs-May-15.pdf
https://data.ngdc.noaa.gov/instruments/remote-sensing/active/profilers-sounders/ionosonde/documentation/VIPIR/VIPIR_Site_Needs-May-15.pdf
https://data.ngdc.noaa.gov/instruments/remote-sensing/active/profilers-sounders/ionosonde/documentation/VIPIR/VIPIR_Site_Needs-May-15.pdf
https://data.ngdc.noaa.gov/instruments/remote-sensing/active/profilers-sounders/ionosonde/documentation/VIPIR/VIPIR_Site_Needs-May-15.pdf


Please find more 5 min for a 
short survey

https://bit.ly/HamDXMap

https://bit.ly/HamDXMap


Merci

www.f5uii.net



To thank you,
stickers as a gift...

54
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