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Abstract

As an active member of the PropNET system, W3NR&réeorded thousands of ten meter
transmissions from fellow PropNET participant, K6 ¥ver the past four years. What makes these
measurements interesting is that the path betweestations would not usually be considered
"consistently viable" for 10-meter communicationé. model for the transmission path has been
proposed and winter and summer reception profiespared. Recently, KF6XA and W3NRG have
been able to show that the path is also viable me®rs, in verification of World War Il reseatich

the same area.

Introduction

An "unusual" 10 meter propagation condition haslskecumented in the collection of over four years
of data using the PropNET systémThousands of automated ID’s transmitted by KF&¢@l received
by W3NRG provide further evidence to support anl@xation for this phenomenon as it was first
observed during World War fI

CONSISTENT RECEPTION

In an article published in the June 2002 issue T @e reported on consistent reception of 10 meter
KF6XA PropNET transmissions at W3NRGThat reception was "unusual” in that these statio
Southern California are 63 miles apart and theeesaveral hills in the path that are higher than th
elevation of either station. A map and an elievatliagram of the path were included in the QST
article.

When we say "consistent” we mean that confirmedp®on occurs year round and at all hours of the
day and night. However, the profile of the recapts very different in the winter than in the suer
months.

In an article published in the Proceedings of tBed?ARRL and TAPR Digital Communications
Conference, it was noted that this unusual propagabndition had been observed by Burroughs and
Attwood who were conducting HF and VHF propagagaperiments over a similar path in Southern
California during World War If. They attributed the propagation to a sharp ttiansayer between
colder surface air (colder due to the cooling @ftéddche Pacific Ocean in the San Diego area) and a
warmer layer at a few thousand feet above sea (@xamer due to the heating effect of the sun.)
Figure 1 is a suggested depiction of the path amteepret their explanation.



We then added further observations concerningpttapagation in an article published in the
Proceedings of the 23rd ARRL and TAPR Digital Comimations Conference citing various
experiments conducted by KF6XA and W3NRG to idgrttile effects of noise and terrain on the
observed dati.

The two stations use similar transceivers and awten Each transmits a PSK31 PropNET-formatted
signal 8 times per hour. Only "captures" by WIN& the KF6XA ID which pass a CRC (cyclical
redundancy check) test are counted. These campedogged each day and summarized in a profile
chart of the captures versus Pacific Standard Tanboth the absolute data and data normalizedab t
hour for that particular month when the maximum benof captures are recorded.

DIFFERENCES IN THE SUMMER AND WINTER DAILY PROFILES

The hourly profiles of the captures are signifitadifferent in the summer months than in the winte
months. Figure 2 shows the data for the montlsilyfand August 2002, 2003 and 2004 versus the
data for the months of January and February 082R004 and 2005. The number of captures in the
"daylight hours" during the winter months falls rhunore steeply than in the same hours during the
summer months.

If the model proposed by Figure 1 has validityntie@e would conclude from this data that either the
delineation of the cold air - warm air boundarywha@ greater change in the winter months OR the
height above sea level of the boundary changes drarmeatically during the winter months. If the
model is valid, the height above sea level of therfaary could effect the refraction of the KF6XA
signal into the W3NRG antenna.

The Pacific Ocean has a major influence on theasar&ir temperature some distance inland from the
San Diego beach areas. The ocean warms andweglslowly between the summer and the winter
months. The effect of the water is to moderateeldevel air temperature in the vicinity of thecan
shore not letting it rise as much as it does furihi@and in the summer and not letting it drop asds it
does inland during the winter.

At higher elevations, the warming effect of the &ias a greater influence on the temperature dcdithe
than it does at the surface where the ocean temuperaxercises greater control. One can, thexefor
hypothesize that the warming effect of the sunw®the cooling effect of the ocean has an important
effect on either the sharpness of the cool airrmwair boundary OR the height of that boundary &bov
sea level. While it is "sheer guess” on his ghd,author tends to believe that it is the infeeenf the
height of the boundary rather than the sharpnetiseadelineation that we are seeing in the data.

As might be expected from the profiles in Figureéh®, absolute number of “catches” of KF6XA
transmissions by W3NRG is much higher in aggrefatéhe two "summer" months than for the two
"winter" months. The sum total for the summer ther2002 through 2004 is 11,223 while the sum
total for the winter months 2003 through 2005 1944 The summer month average for the three-year
period is 61.3 per day or 32% of the availablednaissions. The winter month average for the three
year period is 31 per day or 16% of the availatldagmissions. One must recognize, however, that o
or the other of the two stations was shut dowrofee to two week vacation periods in some of the
winter months as well as some of the summer months:. this reason, we believe that the relative
number of captures is a better indicator of thepagation by season than the absolute number.



IS THE "UNUSUAL" PROPAGATION ALSO PRESENT AT VHF?

The World War Il experimenters reported measureroétite San Diego propagation phenomenon at
VHF frequencies as well as HF. Recently, KF6XA &3NRG were able to gather approximately ten
day's worth of PropNET PSK31 data on 50.291 MHEigure 3 shows the normalized hourly profile
of the W3NRG catches of KF6XA'S six meter transioiss for the period June 6 through 16, 2005.
(The data in Figure 3 between 1600 and 2300 sHmeiignored. KF6XA had to turn his transmitter off
during those hours due to a local TVI issue.)

Ideally, we would have been able to continue twre our regular 10-meter data simultaneous wigh th
6-meter experiment. However, equipment availgbihade that impractical at the time. As an
alternative, Figure 4 shows the normalized hourbfife of the W3NRG catches of KF6XA's ten-meter
transmissions for the period June 17 through JOn@@05.

The very best that can be said at this early daveitethe comparison of Figure 3 and Figure 4 is tha
they are different. That is not all that surprgsi Two weeks of 6-meter data compared with two
weeks of 10 meter data does not provide anythkegthe statistics we will need to accumulate before
making serious observations about the profile efdhily captures. Extended periods of data
accumulation help to reduce the effects of locedrierence or equipment down times. Hopefullg, th
experimenters will be able to accumulate the eqgeinto carry out their 6 and 10-meter propagation
profile experiments simultaneously. Being ablshow a year of simultaneous capture data on the tw
bands would add significantly to a comparison ef@hand 10-meter profiles.

NON-RECIPROCAL RESULTS

Whereas the number of ten-meter captures by KF6MWRNRG's transmissions has always been far
less than the other way around, the limited amotidata recorded for six meters appears to be taem
“reciprocal.” In fact, KF6XA appeared to recel8BNRG's 6-meter PropNET transmissions at a rate
higher then W3NRG recorded KF6XA. Figure 5 shomesKF6XA captures of W3NRG 6 meter
PropNET transmissions during the period June 8@005. (We chose that period because KF6XA was
able to leave his receiver on around the clockhosée days even though he had to cease transmitting
during the evening hours.)

We need to be careful not to read too much in®whihout further research since we have nevey full
understood the very non-reciprocal data we haverteg for 10 meter. Further, the transceivers,
computers and antennas employed on six metersdifégeent than those utilized on 10 meters. As
with the question of the profile of the capturesedoearlier, being able to collect 6 and 10 me&tad
around the clock for an extended period of time é@ad significantly to our understanding.

OTHER "UNUSUAL PAIRS."

As the number of participants in the PropNET pragtes increased, we have been watching for other
station "pairs" which exhibit consistent beacontaegs over distances or terrains that would not
normally be expected to support 10-meter propagatidrecently we have noticed that W3GYK (grid
location EM85vf) is showing a consistency in hidydeaptures of N4PSN (grid location EM84mo) that
is similar to that seen between KF6XA and W3NRThese two stations are approximately 60 miles
apart and are separated by terrain that is somesahdar to that which separates KF6XA and W3NRG.
W3GYK is at 1120 feet above sea level and N4P S %15 feet above sea level. However, N4PSN



is not located close to a large, cold body of wateit seems unlikely that there the model of Fegliis
directly applicable.

VALUE OF THE PropNET SYSTEM

The K4HG web site: "http://propnet.findu.com/catghi?last=24" provides an excellent overview of the
daily captures between the two dozen or more daongsttions which participate in the 10-meter
PropNET activity. Another feature of this wekedibund at location:
"http://propnet.findu.com/yesterday.qgif" providedynamic view of the formation and recession of
propagation paths over a 24-hour period.

Figure 6 shows a typical 24-hour "findu" web siteprof PropNET system activity. Stations repgytin
confirmed 10-meter reception are shown at the éideoblack lines connecting them. (The map does
not indicate whether the reception was two wayrer way; that information is provided in the log of
the contacts which is provided on the web sitewdle map.)

Some stations are set up for dual band activiyg example, in this period, W3NRG was patrticipating

on both 10 meters and 15 meters. The 15-meteptienaeports are indicated by blue lines. Itis
apparent that during this period, propagation fagdaastern area communications on 10 meters and the
only transcontinental propagation reported for veestst station W3NRG was on 15 meters.

While it is natural to view the PropNET system agehicle for DX propagation alert, the author has
often noted that the "discipline” inherent in theNET activity provides an opportunity for pathdan
mode data collection which supplements the semigtal conclusions we arrive at in our regular ham
radio activity. The fact that many of the PropN&ations have equipment devoted to the activity
24/7/365 provides a "stable base" for data colbectiThe fact that most of the stations are usimgjar
transceivers and antennas adds another degresbditgt The fact that PropNET reporting is now
"automated" thanks to the addition of an Interretdal data-collection server that feeds an Internet-
based charting system (PropNET.findU.com) makes datumulation and visualization easy and fun.

We believe that the PropNET system has evolvedamowerful vehicle for band and mode
experimentation and invite more stations to joithie fun.
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Figure 1. Suggested Model for KF6EXA to W3NRG Bea&wopagation
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Figure 2.

Comparison of Summer and Winter PropBEeacon Capture Profiles for KF6XA Reception atNRE




Figure 3. Normalized Hourly Profile of the W3NRGitChes of KF6XA's Six Meter Transmissions

Figure 4. Normalized Hourly Profile of W3NRG Catshaf KF6XA's Ten Meter Transmissions



Figure 5. . Normalized Hourly Profile of the KF8>Catches of W3NRG's Six Meter Transmissions

Figure 6. Findu/Livex Map of PropNET Confirmed Res for July 5, 2005
Black Lines - 10 meters ludLines - 15 meters
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Ed Sack, W3NRG, has been a licensed radio amatexs jgist after World War Il.  After graduating
from Carnegie Mellon University in 1954 with a PirDElectrical Engineering he began work at the
Westinghouse Research Laboratories in the are@$ewision display and solid-state electronics.
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