The World Above 30 MHz 2 August 2026

In today’s tutorial we are going to talk again about Trans Equatorial Propagation or TEP and Sporadic E.

In April this year we introduced the term Trans Equatorial Propagation.
We then said that it is a type of F2 propagation that manifests equidistant across the magnetic dip equator.

Let us dig a little deeper into this VHF propagation type. Looking at the Amateur Radio Wiki on Trans Equatorial Propagation we see that there are two distinct types of TEP

1. Openings occurring during the late afternoons and early evenings on the low VHF bands such as 6m and covering a distance of up to 6000 km.
2. Openings occurring later in the evenings around 19:00 – 23:00 local time on 2m and even 70cm.

There is an effect known as the “equatorial anomaly” which occurs where a high level of electron concentration is found on each side of the magnetic equator. 

Afternoon TEP is believed to occur when a signal is reflected first by an anomaly on one side of the equator and then again by another anomaly on the other side. 
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Evening TEP is less well understood, but is believed to rely on "ionospheric bubbles" - areas of high ionisation density off which signals are reflected. 

Both these TEP types occur at time of high sunspot activity.
Let us look at the website of NASA Jet Propulsion Laboratory - California Institute of Technology and look at the Global Ionospheric (TEC) Maps. We will see that the total electron content at 17:40 UTC which is 19:40 local time, and we will see a picture, that supports the description provided above. There are two distinct areas where the TEC is higher on both sides of the geomagnetic equator.
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This map is updated every 5 minutes and if we keep an eye on this map we should see the TEC levels increasing. Looking for historical information on the TEC took me to the NOAA Space Weather page for where there was an animation that shows the recorded TEC for the current day. Playing the animation showed me in the lower right corner over the mid Atlantic that the TEC reached a level above 80.
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Could the TEC be used to predict when TEP may be possible?

What about Sporadic E? 
Sporadic E propagation bounces signals off smaller clouds of unusually ionized atmospheric gas in the E layer. In the Southern Hemisphere activity starts around mid December and peaks in late December.
Equatorial E-Skip occurs over the equatorial regions and is common in the temperate latitudes in late spring and in early summer. The temperate latitudes are the areas on the Earth between the subtropics and the polar circles, which means Southern Africa and most of Europe. 

Take a look at the IONMON Maps website of the European Space Agency that also shows the TEC for the previous day.
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You will see the high TEC over the equatorial region of Africa.

When comparing the NASA JPL TEC maps and the ESA TEC maps you will see that there is quite a significant difference. The NASA TEC maps are produced by monitoring the GPS system which is developed by the US and the ESA TEC maps are produced by monitoring both the GPS and GLONASS systems. The GLONASS system is developed by Russia. 

Either way the maps show the increased electron content of the ionosphere.

Maybe we need to start monitoring those 10m and 6m beacons in Europe and see if we hear anything.

[bookmark: __UnoMark__1561_203429791][bookmark: __UnoMark__1562_203429791][bookmark: __UnoMark__1563_203429791]The text version of this tutorial on the SARL web includes links, diagrams and screen shots of the TEC maps.

The text version of the program on the https://www.amsatsa.org.za/ website includes links, diagrams and screen shots of the TEC maps.

How about telling us about that exciting long distance contact that you have made on the VHF and above bands or about that project that you are working on in the VHF and above bands? Send me a consolidated report of your activity or project with any additional photos, audio or video clips to bjacobsza@gmail.com.

Remember by sharing your activities with us, allows us to tell the rest of the amateur community about your achievements and the more we promote the activity on the VHF and above bands the better chance we have of encouraging more amateurs to explore the world above 30 MHz.

This program is compiled, edited and presented for Amateur Radio Today by Brian Jacobs ZS6YZ.
image1.png
Tonisation anomaly - 1

—

Geomagneic equator

Tonisation anomaly - 2
—

Tonised layer

Signal Path

Surface of earth




image2.png
NASA Jet Propulsion Laboratory California Institute of Technology - Moilla Firefox -+ %

(@ trans equatorial propagation X ‘ Trans-Equatorial Propagation- 4 X ‘ Trans-Equatorial_Propagation.pdf X ‘ 8 Trans Equatorial Propagatior X ‘ @ Trans Equatorial Propagatior X | NASA et Propulsion Laboratory ¢ X | +

RS [ I

£ Mostvisited § SARL & YOTA2018Share-G... | ) Ham RadioTest *§ Pretoria (Onderstepo... (i) HeyWhatsThatPath .. () GitHub-antonjanhf .. T Sharing usbprintert.. € Homemade mini DIY... »
‘magnetosphere as well as thermosphere.

[ ® & ntpsivionojplnasa goviatest i giobalntm [5]

Latest result

Vertical Total Electron Content Map
at 18-Oct-2018 17:40:00 UTC in TECU

100
90
80
70
60
50
40
30
20
10

Latitude (deg)

120°W 60°W 0° 60°E 120°E
Longitude (deg)

Back to JARS Homepage.





image3.png
Approximate L1 Position Error (m) and TE

Number of Stations

CORSAB 015
GPS/Met

18-Oct-2018 from 11:45 to 12:00 UT

0
NOAA/SWPC Boulder, CO USA (op.ver: 2.0)

0





image4.png
ESA- Space Situational Awareness Space Weather - IONMON Latest - Mozilla Firefox -+ x

NASA Jet Propulsion | X ‘ (@ european'space - X ‘ ESA-Space Situatior X | ESA-Space Situatior X | ESA-Space Situatior X ‘ @ sporadice at Du: X ‘ W SporadicE props X ‘ Sporadic E X ‘ @ SporadicE Prop: X ‘ +
“)> ¢ 6 intweblguestiionmony v @ Caw) | {7\ e+ & @ - =
22 MostViied 8 SARL_& YOTA2018 Share-G.._| @ Ham RadioTest “§ Pretoria Onderstepo.._i:) HeyhatsThat Path..._C) GiHub-antonan/... G Sharing usb printe .. @ Homemade mii DI. »

e el
e Al
-«,%.. s 0
Y o ,,;os.,
Eriodz

space situational awareness

EsA SWE  NEO

Whatis Space Weather
'SSA Space Weather Activities IONMON maps

Current Space Weather

Contact TEG MAP (height= 450.0 km) at 2018/10/17,15:00:00
ESA/ESOC SH: SPHERICAL HARMONIG MODEL FROM 192 STATS; N = 15, M = 15

‘Service Domains.

!

‘Spacecraft Design
‘Spacecraft Operation

Human Space Fiight
Launch Operation
Transionospheric Radio Link

Space Suvetlance and Tacking T
Power Systems Operation ‘!;
vines :

Resource Exploftation System Operation
Pipeline Operation

‘Auroral Tourism Sector

‘General Data Service

‘Expert Service Centre

ESC Solar Weather
e et )
ESC Space Radiation =

ESC lonospheric Weather e ()

ESC Geomagnetic Conditions

RMS MAP (height= 450.0 km) at 2018/10,/17,15:00:00
| ESWESOL Sk SPHERESL HARMONG MIDEL FROW 157 STAS: i = 18, W = 15

o _—_

SwwT





