qu‘q—s”ér-m NO!-TECHNICAL T'IOUGHTS ADOUT LONG DISTANCE

RADIO RECEPTION IN THE MEDIUM WAVES
by Gene Martin

(Bd. note; "Medium wave," as used herein, means
the AM broadcast band, 540 to 1600 kHz, as oppnaed
to "longwave" or "shortwave.")

Introduction

This is going to be an essay, not any kind of
technical treatise. Let those who feel comfortable
and’ informed about such obscure matters as the
upper F. region and the lower E region, signal
absorption, as well as the vortical gradicnt of
ionization density, speculate about them to their
heart's content. I am not on gpeaking terms witn
any of them and there will be no reference to them
in this writing. These ideas about long-distance
radio receptinn have been taking form for several
years, mainly inaspired by the reneated failures of
conventional propagation theories to account for
what often happened. I have outlined these
thourhts and new concepts to both Father Jack Pejza
and Glenn Hauser. Neither one of these two veteran
DXers elther endorses these new ideas nor do they
reject them., Both agree that I should publish them.

" What I bring to this subject is considerable
knowled;re of the whole atmosphere. Since 1955, I
have been writing on that subject, incidentally
making my living in that manner, a writer on
weather and all sorts of related atmospheric
phenomena. Add to that the curiosity of a
specinlized DXer for many years, whose list of
countries logged has been stuck at 66 now for
more than a year., Toward the end of this essay,
I will offer a nossible explanation for the famous
Aidwinter Anomaly which, as I understand it, has
escaped logical exnlanation tiaus far. Now let us
proceed with this essay.

Looking for a pattern --

#hat are the major characteristics of long
distance radio reception in these medium waves --
involving distances from 5,000 to 9,000 milea?

Is it possible to find any kind of pattern in this
nanorama of weak and erratic signals from far

places across the round esarth? I believe there are
patterns which have to do with seasons and geowxraphy,
the upver atmosphere, the distribution of cold and
heat at the earth's surface. Possibly there is some
new light to be thrown onto certain long-standing
mysteries in the medium waves.

The first sten into any kind of seientific
inquiry i1s to deecribe the subject under investi-
#ation == put down in one-two-three order its most
conspicuous characteristics. In this connection,
radio- skywave theoriats seem to display a minimum
of curiosity about one thing which surely has
excellent credentials as the outstanding fact
about long-distance reception.

This often-disregarded fact is that every
month  of the year, broadcast-band signals are
able to cross the Equator in both directions
between the North and South Temperate Zones.

This is a pattern of regular recevntion year-round
over distances from 6,000 to 9,000 miles. Students
of propagation are well-acquainted with it,
although they seem to take it for granted rather
than seek an explanation for it. I believe this
dependable year-round interchange of signals
between these Northernm and Southern portions of

the sarth may have something to tell us about

radio reception over extensive areas where there

is no regularity in reception patterns. It may

be quite inatructive, for example, in understanding
the myateries of trans-Atlantic and trans-Pacific
reception in North America.

When Argentina is heard in Burope or North
America -- when Australia is heard in Burope
or Japan = when a Buropean station is heard in
Australia or South Africa -- this is medium-wave
signal transmission right across the Tropics, a
belt of heat 3,300 miles wide at its minimum. The
interchange of Australian and North American
signals crosses the Tropics at such an angle that
the radio wave involved crosses a tropical distance
closer to 5,000 miles than a mere 3,300.
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A recevaluation of summer --

Far-ranging medium wave transmissions cross
this wide belt of heat on the earth on a regular
bagis every month of the year. The fact is so
striking, it demands attention!

The Tropicas offer no handicap to long distance
reception, although what the Tropics amount to is
2 permanent zone of summer on the earth -- and
DXers for many years have viewed summer as their
worat enemy.

Perhaps the DXer's opinions about summer need
some recconsideration, maybe some qualifying. ould
it be that except for itg statie ?evelgyang thz g2
brevity of summer nirhts, summertime signals from
distant places micht be as strong as in any -other
season? DXers in Western North America who often
hear such nlaces as Chile, New Zealand, Australia,
and even Eastern Asia in the atmospherically-quiet
period just before dawn on summer mornings already
know that this is the case. At 'my location, in
fact, the summertime signal strensth from 1YA-760
in New Zealand has proved itself to be much better
in years past than wintertime New Zealand signals.
In recent years, KFMB, San Diego, on the same
frequency 24 hours a day, prevents my hearing 1YA.

So this perpetual summertime in the Tropics
does not handicap the radio waves that cross it
from North to South or from South to Narth.
Orthodox thinkers about propagation accept this
as a-fact-of life and then go on to other con-
siderations. But wait a minute! Another guestion
cries out to be asked. Is it possible that the
existence of this wide area of heat is a factor
that is actually highly-favorable to long distance
signals in the medium.wavea? And a secondary
question is whether there are other places on the
earth where warmth in the lower atmosphere has a
favorable effect on loag distance recention? That
aquestion will be explored later on in this essay,
but for the time being, let us look for the atmo-
spheric mechanism at work in the Tropics which aids
and abets radio signals across the area.

A possible, and perhaps even probable, explana-
tion of the mechanism is to be found in some
elementary facts about the earth's atmosphere.,

An area of extensive ipgnorance --

The atmosphere is arranged in layers: the
troposphere, the stratosphere, the mesosphere,
and the ionosnhere -- the electrified upper-air
region where radio signals strike certain reflecting
layers and bounce back to earth. The troposphere
next to the earth is the region where all weather
occurs, where alr currents move up and down, as well
aa laterally. At the top of the troposphere,
meteorologists have found that the temperature is
70 below zero, Fahrenheit, year-round and worldwide,
In the next layer up, the stratosphere, temperature
rises, perhaps up to 30 or 40.degrees above at a
height of 25 to 30 miles., Next.layer up isthe
little-known mesosphere, and above that the radio-
significant ionosphere. But sure knowledge about
these atmospheric layers decreasea all the way up.
Cur ignorance about the mesosphere and the ionosphere
is 80 extensive that some atmospheric scientists have
coined the word, "ignorosphere" -- put the accent on
Ig — to describe the atmosphere above the 25-mile
mark.

Two scientists who prepared Encyclopedia
Hritannica articles on the ionosphere disagree
as to whether that layer bezins at 40 miles or
50 miles up.

The most likely reason for uncertainty and
disagreement about the upper atmosphere is that
all the boundaries between layers and the layers
themselves are changeable., 3Scientists agree that
the ionosphere varies in height above the earth.
It varies between day and night. It varies with
the seasons and with latitude. Radio's reflecting
layers in the ionosphere are also subject to this
variation with latitude, with the seasons, and
between day and night. Avpparently there are no
fixed boundaries, no fixed. elevations in the
upper atmosphere. ek

The troposphere, the air's bottom layer, hae
a more definite upner level, for we can get up
there and locate it without any reasonable doubt.
Here are the highly-pertinent facts about the
trovosphere: it is 10 or 11 miles thick over the
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Bquator, but only five miles over the Poles.
This brings into being the atmospheric oddity
that it i3 colder ten miles above the Eguator
than it is that same distance over the Poles. Ten
milea over the Poles you are in the stratosphere,
not the troposphere!

These circumstances may have everythings to do
with the observed patterns of long-distance radio
transmiasion all over the earth.

A hypothesis 1s presented --

If the troposphere rises high above the earth
over the Tropics and clings low to the earth in
Polar regions, it's a reasonable assumption that
the atmoaspheric layers above it are correspondingly
affected. This would include the ionosphere and
its reflecting layers.

S0 here is my theory: Year-round interchanse
of medium-wave radio signals between the North and
South Temperate Zones occurs because these re-
flecting layers are always at high, favorable
levels over the Tropics. (I wonder if this
hypothesis has ever been put into words before.)
Isn't this circumstance the possible, or probable,
machanism which facilitates the reception of Japan
in Australia -- Argentina in Europe == New Zealand
in North America? ind vice-versa for all of them?

Doean't this also account for the resular,
dependable, day-in and day-out reception of many
stations in the Northern Tropics throughout North
America, signals which do not hurdle the Equator?
They too would be benefitted by this greater height
of the reflecting layers.

If we accept the concept of a hish and favorable
ionosphere always over the Tropica, we may be on the
road to understanding the patterns of medium-wave
reception from Western North America to Northern
Eurone, from North America to Northeast Asia, nnd
from Western Burope to Northeastern Asia. All of
these involve transmission paths across far-northern
or Arctic regions, and there is a conspicuous
ahsence of the regularity which marks radioc trans-
migsion between the two temperate zones.

Reception of Buropean stations in the Eastern
nart of North America occurs many nights of the
even including summer nights. But hearing one
of the Northern Buropeans along the Pacific Coant is
a much rarer event, although it hapvnens in most of
the years. There is a somewhat larse family of
Pacific Coast international DXers who listen for
Burope at all possible times, so we have goad
information as to how often and when the Euroneans
reach the Weat Coast.

Northern Burope to the Pacific Coast is a path
which crosses the Arctic.

.In the early summer, Burope is never heard on
the Weat Coast because the Arctic is having its

“annual visit by the midnight sun, no night-time at

all over milliaons of square miles around the top of
the earth, By August, change is coming on, and the
sun withdraws 10 degrees during the month. Bv the
end of August, the 24-hour period of daylisht
extends outward from the Pole only 600 milea. Ita
summer solstice extension had been just over 1600

milas.

years when the first BEuropean stations are heard in
Weastern North America. By then, a substantial
amount of darkness has been restored across the
high latitudes which Eurcpean signals have to croas,
and there is one more consideration which deserves
to be noted.

In September and Octaber, the Arctic and
gsub-Arctic regions of North America are still held
in the afterglow of their brief summertime. 1t ia
not truly warm, but relatively warm in the high
latitudes of Greenland, Labrador, and Keewatin.

In any event, it is ruch milder up there in late
summer and early fall than it will be in January,
February, and March.
condition highly favorable to the
A ar-ranging SKywave --=

It is during this period of late summer and
early fall during the great DXing years when the
Pacific Coaat NXers hear Burope most often and
with the best signals. The statistical dominance
of this period is so remarkable that 1t surelv
points to some factor highly favorable to long
distance signal propagation. It is the sarne

It is usually durinz September in the good NDXing

period, late summer and early fall, when suropean
DXers hear such places as Japan and Northeast Asia
most often and with the best signals.

These events concentrate themselves in the
fall, rather than in deep winter when night-time
has stretched out to its greatest extent.

In Western North America, after the first
Buropeans are heard in September, they are heard
again at intervals during October, November, and
December. October is probably the best month,
better than November, as November in turn is
better than December., It was early October, 1969,
when Dr. Richard Wpod found German medium-wave
signals arriving in the Hawaiian Islands, virtually
over the Pole. :

After January 1, in the great majority of the
years, West Coast D¥ers listen in wvain for any
sirnals from Europe. The A and K indices may
remain at low levels for weeks at a stretch
without producing any European reception on the
West Coast, and this pattern customarily holds
across January, February, and March. TYou can add
April and May for good measure.

30 1t becomes appropriate to inquire what is
the difference between the days around the autumnal
squinox and those around the vernal (spring)
equinox as it pertains to propagating medium-wave
signals between Northern Burope and the Pacific
Coast., Both of them provide the same hours of
darkness, clnse to 12 hours more or less, Britain,
France, Germany, and other Buropeans display a
conspicuous preference for reaching the Weat Coast
on dates near the autumnal equinox, and for a few
weeks afterwards. But any Buropean recention by
the Pacific on dates near the vernal equinox is
virtually unknown or unprecedented. (It is always
hazardous to declare that such a thing never
nappens, in discussing any atmospheric phenomenon,
Exceptions to the usual rules do ocecur, and
sometimes the exceptions are vastly informative,
and serve to reinforce the general rule. More
on this later.) =

There is only one difference between the two
equinoxes which you can lay a finger on. Septembar
23 comes at a time when Arctic regions remain
relatively warm, still held “in the afterglow of
summer., By iMarch 21, these same latitudes are
intensely cold, the Arctic winter hawving relaxed
hardly at all.

At 63 degrees north latitude, Chesterfield
Inlet, Canada, has an average January temperature
of 26 below zero. The October average is 22 degrees
above zero,

At Fort Good Hope, Canada, virtually on the
Arctic Circle, the January average is 237 below,
and the October average 21 above, Midwinter
temperature averages from 40 to 50 below zero are
also known in some Arctic locations, and the
higher elevations of the Greenland ice cap feature
averasges as low as 60 below zero,

Bnt ignoring Greenland, for the time being, it
may be said that when Northern Canadian average
temperatures are near 20 degrees, Northerm Buropean
atations may reach the Weat Coast. But after
January's bone-chilling minus quotationa, and
before any substantial warming has occured in the
Arctic, these same stations fail to make it to the
Weat Coast in the great majority of the years.

Intensc cold -- friend or enem

So these Northern latitudes of North America
are another place on the earth where relative
warmth in the lower atmosphere appears to be the
handmaiden of long-distance radio tranamission
acrass the area. A couple of other places remain
to be mentioned.

DXers have always considered cold weather a
favorable factor in their pursuit of remote places
on the earth, but perhaps this is another notion
that needs reconsideration.

The evidence suggests that extreme cold in
hirh latitudes may become an adverse factor to
nropagation of radio signals acrosa the area,

If so, what possible atmospheric mechanism could
be involved in shmtting off medium-wave signals
on the route from BEurope to Western North America?

I offer the following hypothesis: The Arctic
ionosphere and its reflecting layers settle closer
and closer to the earth as summer gives way to
fall in these latitudes. This settling is in
response to the ever-increasing chill in the lower
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atmosphere. By deep winter and beyond, the
reflecting layers may lie so close to the earth
that they act to shut off skywave signals across
the area.

Remember, the troposphere is only five miles
high over the Poles to begin with, and the
atmospheric layers above it are likewise stationed
at lower levels, even when they are at their
maximum heights. :

An Arctic ionosphere gradually settling closer
to earth across the autumn months might explain
the month-by-month decline in Buropean reception
on the Pacific Coast. The reception pattern goes
downhill across October-November-December, and by
mid-January, if not before, the Buropean frequencies
are empty on the Pacific Coast. ot N

Now, the Midwinter Anomaly -=-

Even during the moat favorable DXing seasons,
there come flare-ups of the aurora, geomagnetic
storms, which eliminate Buropean signals in Western
North America. However, it is beyond dispute that
some other something, not connected with auroral
activity, also brings on the vanishing of Buropean
signals. This other something comes eventually in
every winter, and it has been named the [Midwinter
Anomaly. The MWA is the mysterious disannearance
of mainly Buropean signals for the Western DXer,
even though the A and K indices may remain at
favorable low levels for days and days. To the .
DXer in Western North America, the MWA iz primarily
-n Eastern thingz, not really a Western condition.

It is my speculation that the Midwinter Anomaly
sets in whenever the Arctic ionosphere has settled
close enough to the earth that itz reflecting lavers
no longer are able to expedite European signals
across these high latitudes. The skywaves die out, .
disaprear, and waver away, brought to earth before
reaching Western North America. A lower reflecting
layer would mean that any radio wave reflectins from
it would not go as far, and would have to reflect
more times in order to reach any distant point.
Perhaps another way to say the same thing is that
a lowered ionosphere in the Arctic might convert
September's three-hop nroposition into January's
six-hop nroposition.

The MWA makes its apnearance in every winter,
ran~ing over the calendar from mid-iovember in- some
years to about January 1 in many othersz. This
uncertainty of its time of arriwval is typical of
the manner in which recurrincs ztmospheric events
invariably occur. The atmosphere is a voor time-
keeper, so its recurrins events come over a range
of several weeks. The atmosphere never schedules
them on the same calendar date each year. Thus,
the MWA behaves in the samc manner as manv other
atmospheric events, and 1! newer Torget that
the ionosphere is a part of atmogohere. It is
not something different and distinct.

DXers in Western Europe exm ence ar anparently
identical IMWA of their own, which shuts off si-nals
from Bastern Siberia and Javan when the deep chill
of NHorthern Siberia settles down over the path of
transmission. They hear these trans-Burasian
stations in the relatively-warm period of late
summer and fall -- experience a period of fewer
and fewer logginss as Christmas anoroaches -- and
find January, February, March, ani into Anril
auite unproductive. In some years, Western Euroveans
find these trans-EBEurasians beginning to return in
April, but these spring log-ings are small in
number -- a minor percent of the stations neard
the previous October.

I have taken this information from a trans-
Burasian reception report published a few years
2go by "Sweden Calling DXers" (SCDX) nnd sent to
=n by Toa Carlsson, Upnsala, Sweden.

Western Burope to lortheastern Aizin is the only
sther transmission path on earth w ceocraniiically
clizatically duplicates in it mid-nortions the

jitions that prevail from lorthern Europe io the
‘lorth Amerizan West Coast.

It is also a third place on earth where £
of relative warmth in the lover atmosnhere col cides
with the time when far-rangins medium-wave signals
are most likely to cross the area. Another one will
be mentioned in a few more para~raphs.

I do not mean to suggest that the ionosphere in
+these boreal latitudes responds immediately to every
incursion of Arctic chill that takes place in the
fall. More likely, it responds to cumulative

we st

time

temperatures below, the steady decline of the
temperature average from September into December.

Nor do I offer any estimate as to how low the
ionosphere may sink before its reflecting layers
begin hampering rather than promoting trans-Atlantic
skywaves en route from England to the Pacific Coast.
But inasmuch as the ionosphere is not at a fixed
elevation above the earth -- inasmuch as it does
alter its height as conditions change, 1 do suggest
that it ainks low enough to bring on this wvanishins
of Buropean signals on the West Coast.

Across the Northern Pacific ==

This structure of speculation links the elevation
of the ionosphere at any time to the temperature
regcime in the lower atmosphere: the warmer, the

higher. The pattern of reception of Japan, Eores,
and Eastern Siberia in Western North America bears
out this hypothesis.

: 3tatinns in these places continue to be heard in
the. West all throush the heart of winter and across
the montas of soring. There is no Midwinter Anomaly
for them, although the transmission paths may reach
points as far north as the vanished Buropean
si~nals. The difference is that the routes from
Northeast Asia to Western !orth America are entirely
oceanic. There is no intensely cold land mass to
cross-between Tokyo and San Francisco, as there is
between San Prancisco and London. The Northern
Pacific is a weritable hot stove throusghout the
winter, contrasting greatly with the deep chill

that settles over the Labrador-Greenland area.
Therefore, I would surmise, the ionosphere over the
“orthern Pacific remains at a relatively high level
throu~hout the winter and spring and often expedites
the Northern Asiatics en route to the U.3. at

times when no Europeans can be heard.

Of .course, this Northern Pacific transmission
rath may be put out of business any time of year by
the same solar activity which often hampers
llorthern trans-Atlantic signals.

Yowever, the Northern Pacific is a readily-
identifiable fourth place on the earth where
warmth or relative warmth in the lower atmosphere
geems to be hirhly favorable to the far-ranging
si~nals which cross it.

Only the facts -- no theories --

T~ ~ondense what has been submitted up to now
in this essay into its mnin points can be accom-
plished in only a few words, for it is essentially
a simple picture:

I 3irnal-interchange occurs year-round
asross the warm Tropnics between the two temperate
zones.

IT Yorthern Euronean sirnals reach the West

only rins the time of year when relative
warmth exists in the Arctic across the mid-portions
of that transmission path.

IIT Western Buropean DXers find the early
months of fall by far the most favorable time
trans-Burasian sisnals arriving on relatively-warm
Arctic paths.

Iv Finally, lNorthern Asiatics reach Western
North America all through the winter and spring
across a "hot stove" Pacific and are not affected
by the Midwinter Anomaly.

Nnte that the nrensding four points are all
reaiily-observable facts about radioc recention in
the medium waves. JThey reguire no theory or
hypothesis of any sort to be accented.

" What I have done is to take these four facts
and come up with 2 hypothesis which might account
for them. [y hypothesis is a changeable ionosphere
and the resultins chanzing heichts of reflecting
lavers, now enhancing lons-distance radio communi-
aation, now handicaoning it. Surely, this is
apmpthin~ less *han a daring excursion into theory,
sor atmospieric scientists hnave been aware of the
i ~han-eable nature for many years. 30
amounts ra
Lo ahserved nhen
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Buropean signals in March, that far into a new
Year., In addition, MNick Hall-Patch in Victoria,
B.C., reported Buropean carriers on 647, 665, 827,
863, 872, 1016, and 1043 on March 6. On the same
date, Jim Young, Wrightwood, Calif., reported
Buropean carriers on 647, 665, 926, 1034, 1205,
and 1214, It would seem these cases of recention
might invalidate my thenrizing, and I thousht so
too until one day in July, 1977, I came upon some
information of sreat interest in Science News,
June 11 issue. This was an item reporting on the
abnormal atmospheric circulation that acomnanied
the extraordinarily severe winter of 1976-77 in
the Eastern U.3. It was stated that winter had
coincided with Arctic temperatures far above
normal. All the way from Alaska to Labrador,

the winter of 1976-77 had been unprecedentedly
mild from November into March. Another publi-
cation, National Observer (Feb, 12, 1977), ocuoted
Dr. Stephen Schneider of the National Center for
Atmospheric Research, Boulder, Colorado, on that
winter's abnormal warmth in the Arctic. Schneider
said, "The upner level atmosphere over the Arctic,
and even over the North Pole, had been warmer than
it had bheen over the Great Lakes." (Schneider is
the atmospheric scientisi who often —uests on
Johnny Carson's Tonight Show,)

Now, in the light of this information about
Arctic warmth during that winter, Buropean sircnals
rz2ncling the Pacific Coast and Colorado in out-of-
reason March no longer seemed stranse. They had
been accounted for from a totally unernected
quarter, and the accounting was entirely in line
with my theory about the importance of Arctic
warmth to skywave propagation over the area.
Briefly then, it would seen that Buropeans reach
the West Coast only when it is relatively warm in
the Arctic, and if the season of warmth is extended
~abnormally long, then the BEuropeans reach the West
Coast abnormally late in the season.

(Perhavs some stations, highly directional and
nacking a megawatt or two, are able to survive a
trans-Arctic passage, overcomins any increase in
number of required hops between distant points.
Example: two million watts in anti-Soviet service
from Western China blasting away in Moscow's
_directinn on 1525, wvaulting over Greenland into
Enstern North America at times when the season
and the A-index would seem to be against it.
Second example: the now-phased-out VOA-Okinawa
radiating a million watta at Koren on 1178, which
often came into Denver at times when high latitude
2nrditions were not favorable. It would be
something less than revolutionary to learn that,
with enough watts at worl, all manner of unfavorable
fastors may be conquered in the medium waves.)

I have intentionally omitted here any extensive
comment on trans-Atlantic reception in Eastern
¥orth America, for it isn't very far to Burope from
noints near the Atlantic. The transmission naths
involved lie outside the Arctic; they would be mch
less affected by any lowering of reflecting layers
in the Arctic ionosphere.

However, many DXers who pursue distant signals
acroas the high latitudes of the earth have
wondered why the months of the fall usually
provide better reception conditions than they
find in the depths of winter. So a lowered
ionosphere in the mid-winter Arctic might explain
why October is often such a fine month for DXing
while January turns out poor. Even the East Coast
international DXer is familiar with fine Octobers
followed by not-so-fine Januarys, and this sugpests
the effects of a lowered Arctic ionosphere also may
extend far southward to perhaps 35 to 40 degrees
north latitude.

The picture of Buropean reception on the
Pacific Coast is one that can be seen with
reasonable clarity, and it involves distances
much greater than on the Atlantic Coast. By
dealing mainly with Western North America and
Europe, I have been concentrating on genuine
long-distance signals similar to what you find
from Buenos Aires to London.

So this i3 to lay these hypotheses on the
table for consideration, comment, and criticism.
Some of these are new ideas on the mysteries of
international DXing and what may affect skywave
propagation over sreat distances. At the least,

I hope these ideas may point a direction where
additional and future inquiry should be directed.

w=jene Martin, 3303 Bast Evans Avenue, Denver, CO,
80210



