The World Above 30 MHz 5 July 2026

Last week we reported that ZS6SRC-37 was over Northern Zambia and that it had turned South. Well the balloon decided to loop around and visit Lake Mweru on the Congo / Zambian border. After a flight down the Western shore of the lake it flew back over Zambia in a South Easterly direction, crossed over the Southern end of Lake Malawi, flew over Nampula Province in Mozambique, across the channel, over Madagascar, skirting the Northern coasts of Mauritius and Rodrigues Islands and onto Australia where it crossed the coast South of Carnarvon, Western Australia.
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Last week we started talking about tropoducting, what it is and we started talking about the forecasting of tropoducting and the data that is needed in order to predict or forecast when possible ducts could take place. I also mentioned websites where tropo forecasting can be viewed and that forecasting of tropoducting is not a simple task and requires a good understanding of the upper atmosphere. This week I want to expand on that.

I closed last week saying that it is not only radio amateurs or DX listeners who have an interest in tropospheric ducting. Radar operators also have an interest in tropospheric ducting.

My search for information about tropoducting dug up some very interesting information. Two cases were mentioned:

In the first case it was reported that at night in the Gulf of Tonkin during the Vietnam war, radar operators on two US warships reported echoes that were evaluated as attacking torpedo boats.  General quarters was set for both ships and crewmen on both ships prepared to ward off the attackers.  Combat Information Center personnel reported contacts at “1500 yards and closing,” then “1000 yards and closing.”  Then the contacts would disappear.  Several times within a few hours, numerous echoes were observed and evaluated as unfriendly attackers, only to disappear from the radar display when the range closed to 1000 yards.

In the second case it was reported that an Aircraft Carrier Strike Group was conducting flight operations in the Arabian Gulf.  Enemy forces had  deployed a reconnaissance aircraft to observe the activity.  None of the radars on the Strike Group’s ships detected the enemy aircraft; the first to see the contact was a lookout on the aircraft carrier. 

Both scary situations. So what happened here? 

Well, when there is an abnormal distribution of temperature, moisture and pressure in the atmosphere, such as when we experience temperature inversion then the refractive index of the different layers of the atmosphere change. 
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One type of refractive condition known as super-refraction can extend the normal detection range of radar and, if conditions intensify, produce false echoes or ghosting.  Ghosting can cause returning echoes to fool the radar equipment into displaying faraway echoes as though they are much closer than they actually are.  This was the case in our first example, and a great deal of time and energy were expended reacting to false echoes.
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Another type of refractive condition known as sub-refraction may produce a shadow zone (commonly referred to as a radar hole), sometimes allowing an aircraft or ship to approach within visual range but to remain undetected by radar, as in our second example.  In this case, the radar equipment operated properly.  But one can only imagine the consternation caused within the strike group!

Another refractive condition is known as a duct.  A duct is a region of the atmosphere that traps EM waves (prevents them from spreading out), and thus allows them and their energy to propagate over long ranges.  
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Another natural phenomenon that is related to refraction of electromagnetic waves in the atmosphere are mirages. The ship below seems to be floating above the horizon.
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The challenge in exploiting a duct is to know that it is there, and put a signal in it!  A duct is a transitory feature, and will only trap certain frequencies.  The wider the duct, the higher (and, typically, the more useful) the frequency that can be trapped and exploited.  

These tropospheric conditions can last for quite a long time over the water and it would appear as if the oceans provide a more stable environment for them to exist. Similar to the stabilising effect that the oceans have on the day and night temperatures along the coast compared to inland where there is a large swing between the day and night temperatures.

If you look at the Hepburn charts for the Middle East, you will see how strong the tropoducting predictions are for the Arabian Gulf. You can also read more about the Gulf of Tonkin incident on the internet.

What I am keen to understand is what is the optimum frequency that can be  used in a tropoduct and what is the highest frequency that can be used.
We have already figured out that 70 cm seems to perform better than 2 m in the ducts along the West Coast and that vertical polarity is better than horizontal polarity. This has been confirmed with experimenting when the conditions are favourable along the West Coast and from the West Coast to St Helena Island.
 
Next week we will look at the some of the upper air data and try to understand a little bit about the relationship between temperature, pressure and humidity and the actual conditions experienced.

That is all for this week.

All the links mentioned here are in the text version of the program which is on the https://www.amsatsa.org.za/ website.

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.
