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NOTES

Introduction. Aim is to provide additional thought into why sporadic e happens, when it happens and how to 
be in the radio shack at the right time.



The ionosphere (1)

The ionosphere is broken down into 4 defined areas and a very rough 
guide follows.

1. D layer: 65 to 80km, average height 70. This absorbs signals at HF 
ōǳǘ Ŏŀƴ ǊŜŦƭŜŎǘ ǎƛƎƴŀƭǎ ŀǘ ±IC ό5 ƭŀȅŜǊ Ψiono-ǎŎŀǘǘŜǊΩ ǿŜƭƭ 
documented on 6m) 

2. E layer: 80 to 130km, average height ~108km. On HF useful for 
ranges around 2400km single hop, this can provide enough 
ionisation to reflect VHF and above!

3. F1 layer: 140 to 250km, average height 200km (seasonally variable). 
Provides HF long distance communication.

4. F2 layer: 250 to 450km, average height 350km (seasonally 
variable). Provides HF long distance communication. 

Note that F1 and F2 can combine after nightfall to a height ~250km 
(seasonally variable).



The ionosphere (2)



NOTES

Supporting naff image for previous data





NOTES

! άǘŜȄǘ ōƻƻƪέ ǊŀƴƎŜ ƻŦ ǿƘŀǘ ŎŀǇǘǳǊŜ ŀǊŜŀ ƛǎ ǇƻǎǎƛōƭŜ ǿƛǘƘ ǎǇƻǊŀŘƛŎ Ŝ ǎƛƴƎƭŜ ƘƻǇ



{ǇƻǊŀŘƛŎ ΨŜΩ όмύ

Å{ǇƻǊŀŘƛŎ ΨŜΩ ƛǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǎǇƻǊŀŘƛŎ ŎƭǳƳǇȅ 
ionised patches in the e layer region that enable 
much higher frequencies to be used for 
ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƘŀƴ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ΨǎǘŀƴŘŀǊŘΩ Ŝ 
layer. 

Å¢ƘŜǎŜ ΨŎƭǳƳǇǎΩ ŀǊŜ ƭƛƪŜƭȅ ŎŀǳǎŜŘ ōȅ ǿƛƴŘ ǎƘŜŀǊ 
(winds in different directions) exciting ions (much 
of this from meteors) making a thin ionised layer 
suitable for reflecting signals at VHF.



{ǇƻǊŀŘƛŎ ΨŜΩ όнύ

Å{ǇƻǊŀŘƛŎ ΨŜΩ Ŏŀƴ ƻŎŎǳǊ ŀǘ ŀƴȅ ǘƛƳŜ ƻŦ ǘƘŜ ȅŜŀǊ 
but the main season in the northern 
hemisphere is between April and September 
(Peak June / July) with a minor season in 
December and January.

ÅThere are a number of high density meteor 
showers in the summer and added sun 
intensity seem to be some of the core 
ƛƴƎǊŜŘƛŜƴǘǎ ŦƻǊ ǎǇƻǊŀŘƛŎ ΨŜΩ ǘƻ ƘŀǇǇŜƴΦ
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No of qsoson days over a 15 year span
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NOTES

Again, no of qsoson days over a 15 year span
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NOTES

More useful is esoccurrences in Europe over 15 years
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NOTES

Again, esoccurrences in Europe over 15 years. June 5th, 9th and July 2nd esopenings have occurred in Europe. 
Note Aug 12th and 13th, esdoes occur on these days but with MS enhancement from the Perseidsthere 
maybe numerous 2 or 3 minute bursts that are just like es. They are normally easy to tell as the stations 
worked are over a large geographical area.
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NOTES

This shows occurrences by the hour. The 2 peak times are quite similar but there are always less spots during 
the daytime in the week as most of us are at work.. Peak around 12utc and 18utc for qsosbut openings 
start before the qsopeak rates. 10am for esstart times and 15:30 for the afternoon but as you can see 
they can appear anytime. I remember an opening in the 90s that started at 05utc to EU3, luckily for me it 
reappeared at 07utc as I was in bed and never heard the telephone!



Hourly 2m es full week to weekend comparison
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NOTES

Gordon ςMM0GPZ asked at the convention if I could look at the weekend to see if my presumption on the 
morning being as good as the afternoon peak was correct. The data shows still that the afternoon peak is 
slightly better but is inconclusive on the 15 years of data.



{ǇƻǊŀŘƛŎ ΨŜΩ όоύ

{ƛƴƎƭŜ ƘƻǇ ǎǇƻǊŀŘƛŎ ΨŜΩ ƻƴ нƳ ƛƴ ƎŜƴŜǊŀƭ ŜƴŀōƭŜǎ 
short term contacts to be made with stations 
between 1200km and 2400km (there are 
exceptions to this) and some of the factors to 
consider are: 

1. Activity
2. E layer height
3. Maximum Usable Frequency
4. Station(s) ERP and location.
5. Your distance from the reflection point



L ǿŀƴǘ ǘƻ ǿƻǊƪ ƳƻǊŜ ŜΩǎ ƻƴ нƳΦΦ

ÅA large number of hams are only aware that 
something is happening on 2m when they 
hear the DX rolling in on 144.300 or they see 
the spots arriving on the DX Cluster. For 
inexperienced hams it is hard to tell what 
propagation mode is happening. If you are 
one of these people then the following 15 
minutes will be of interest (I hope!).



NOTES

DX Cluster. A world wide communication system for hams to input DX or interesting information . The 
ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ ǘƘŜƴ ōŜ ǳǎŜŘ ōȅ ƻǘƘŜǊ ƘŀƳǎ ǘƻ ΨȊƻƴŜΩ ƛƴ ƻƴ ǘƘŜ 5·Φ



мΥ {ǘŀǊǘ ŀǘ ΨǘƘŜ ōƻǘǘƻƳΩ

To get a better understanding of how sporadic 
ΨŜΩ ǇŀǘŎƘŜǎ ƛƴǘŜƴǎƛŦȅ ǿŜ ƴŜŜŘ ǘƻ ǎǘŀǊǘ ŀǘ ICΦ

ÅQuiet Day, no es?

ÅCan 14MHz shed any light?

Å10m beacons as useful indicators?



NOTES

¢ƻ ƎŜǘ ŀ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ Ƙƻǿ ǎǇƻǊŀŘƛŎ ΨŜΩ ǇŀǘŎƘŜǎ ƛƴǘŜƴǎƛŦȅ ǿŜ ƴŜŜŘ ǘƻ ǎǘŀǊǘ ŀǘ ICΦ 

hŦǘŜƴ ŜŀǊƭȅ ƳƻǊƴƛƴƎ ȅƻǳ ǿƛƭƭ ƴƻǘ ŦƛƴŘ ŀƴȅ ǎƛƎƴǎ ƻŦ ǎǇƻǊŀŘƛŎ ΨŜΩ ƻƴ ±IC ōǳǘ ǘƘƛǎ ŘƻŜǎ ƴƻǘ ƳŜŀƴ ǘƘŀǘ ƛǘ ƛǎ ƎƻƛƴƎ ǘƻ 
be a quiet day. 

One of my 1st checks on these type of days is to look at 14MHz. If the band is full of stations under 2000km at 
strong signals I will normally jump straight up to 28MHz. 

10m has many propagation beacons between 28.180 and 28.340 and lists of these are readily available on the 
internet. I check for signs of these beacons and pay extra attention to the signal strength. If say the EA4 
beacon (near Madrid) is strong then It indicates to me that the MUF is likely to be at least at 50MHz. 





NOTES

EA4/b on 10m



2: Moving up

ÅSignal strengths on beacons are useful 

ÅStrong beacons on 10m so time to check 
50MHz

ÅEA4 beacon on 10m 589, on 6m 549, 
coincidence? 

ÅKeep records or a mental note on strengths to 
see the correlation.



NOTES

So we have now established that signal strengths on beacons in the potential e layer range of communications 
on HF. As I stated before pay special attention to the signal strength of beacons as this  bears a direct 
relationship to the potential MUF possible between you and the beacon. You will find in time that you 
become very experienced in guesstimating the MUF purely based on the signal strengths.

Now we jump up to 50MHz. Check the band for beacons. Take a mental note of what you are hearing and does 
this correlate with what you were recording at 28MHz. After doing this a number of times you will see the 
correlation. So for example the EA4 beacon on 10m was 589 qsband on 50MHz it is 549 qsb.

From this simple exercise we have already begun to increase our knowledge of how we get a very rough 
indication of what is happening.  




