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Questions about propagation

• What mechanism in the atmosphere enables long over-the-

horizon contacts at 47 Ghz. These are not LOS paths.

• W5LUA and KM5PO have confirmed contacts on 47 GHz:

– 59 km

– 99 km

– 117 km

• There are also long DX over-the-horizon contacts at 24 GHz:

• W5LUA & KI5EMN 157 km

• W5LUA & KM5PO 194 km

• W5LUA & WW2R 542 km

• Many others
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Ask a simple question

• First, ask for an analysis of one confirmed two-way contact 

(successful link closure).

• Evaluate the explanation.
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Summary
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Adding additional contacts
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Ask for a predictive model



W5HN

North

Texas

Microwave

Society

NTMS

7
WWW.NTMS.ORGWWW.NTMS.ORG

First Model
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Realization of Prop-Cast App
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Using Prop-Cast model + real 

time atmospheric data create 

link budget analysis
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Final core design spec
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NTMS mm-Wave link budget 

analysis
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Need a historical analysis tool 

The app starts with the following parameters as inputs which identify an 
actual contact made in the past - date and time 8/17/2025 at 13:56 local 
time, the two grids: EM02HQ49DL EM23AO73EV, frequency=10 GHz
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Prop-Analyzer
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Expand training of the model

• Collect more 10/24/47 GHz contact information and input to 

model engine.

• Open up a way for operators to input information themselves.

• Using the Prop-Analyzer as a basis, enhance the app to have 

an optional “add to predictive model” switch/button.

• Create the “add” interface to collect key information required for 

1) data quality and 2) accurate modeling by the engine.

• Create the “add” interface to provide immediate value to the 

operator. 
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Expand training of the model

Right now the scoring weights in PropCast and the link closure 

probability in the Link Budget are calibrated against our four 

contacts. With community data we could do something more 

rigorous — for each new confirmed contact we know the path 

length, frequency, season, time of day, and atmospheric conditions 

including Skew-T plots. You could compute what the "effective duct 

enhancement" must have been to close that link, then build a 

statistical distribution of duct enhancement vs. those atmospheric 

parameters. The model becomes empirical rather than physics-

only
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Initial Taxonomy

• Mountain Top LOS, 

• Lake/Coastal, 

• Rain Scatter, 

• Fixed/Rover Enhanced Tropo, 

• and implicitly the baseline fixed-station contacts we already 

have. 

• Each has a fundamentally different physics regime and the 

model weights that matter are completely different between 

them.
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Initial Taxonomy

• For Mountain Top LOS the dominant variables are 

• terrain clearance, 

• atmospheric gas absorption (which becomes the limiting factor 

as frequency climbs toward 122 GHz), 

• and antenna pointing. 

• Ducting is largely irrelevant. 

• The model for this setup is almost purely ITU-R P.676 gas loss 

plus Fresnel clearance — our existing four contacts are not 

useful calibration data for this regime at all
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Initial Taxonomy

• For Lake/Coastal the key variable is the evaporation duct over 

water. Over the Great Lakes and California-Hawaii paths the 

duct is remarkably stable and predictable — 

• M-profile decreases sharply over cold water, creating a near-

permanent surface duct. 

• The California-Hawaii community has their own models tuned 

to that specific geometry. Their data would calibrate a water-

surface evaporation duct layer that our TX contacts simply 

cannot inform



W5HN

North

Texas

Microwave

Society

NTMS

19
WWW.NTMS.ORGWWW.NTMS.ORG

Initial Taxonomy

• For Rain Scatter the physics is completely different again — 

• we would be looking at radar reflectivity of the storm cell, 

• the bistatic geometry between the two stations and 

• the scatter volume, and rainfall rate. 

• The ITU-R P.808 and Mie scattering theory apply here. 

• The duct enhancement model we use now is irrelevant. 

• Notably Rain Scatter has a sweet spot — too light a rain and 

there's no scatter, too heavy and absorption dominates.

• I’m going to throw out Rain Scatter for now.
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Community involvement

• Better model → more successful contacts predicted → 

operators trust the tool → more contacts attempted during 

predicted windows → more confirmed contacts submitted → 

model improves further. 

• The key is that each successful contact submission carries its 

own validation — 

• the atmospheric data retrieved at that time and place either 

supports the mechanism or it doesn't. A submission where the 

ASOS data shows 20 mph winds, unstable air, and a wide T/Td 

gap claiming a 300 km 47 GHz duct contact gets low 

confidence weighting automatically. 

• The physics is self-policing to a significant degree.



W5HN

North

Texas

Microwave

Society

NTMS

21
WWW.NTMS.ORGWWW.NTMS.ORG

The long Arc

• Right now we have four data points all in one geographic 

corridor and one climate regime. 

• Two or three years of community submissions across different 

geographies and seasons could give us enough data to start 

answering questions that nobody in the amateur microwave 

world has good answers to yet — things like what the minimum 

atmospheric signature is that can support a 47 GHz duct 

contact, or whether there's a seasonal pattern to boundary layer 

inversion contacts outside of Texas, or how the required duct 

strength scales with path length. 

• Novel empirical work.
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Next steps

• Before designing the database schema or touching any code, 

it's worth nailing down the submission flow from the operator's 

perspective. 

• What does someone actually enter, what does the app retrieve 

automatically, what does the validation look like, and what do 

they get back as confirmation of their contribution. 

• Getting this interaction right determines whether people actually 

submit or whether it's too much friction. 

• This flow also defines the data schema more cleanly than 

starting from the database side.
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Other homework

• Submit VE4MA 10 GHz contacts, they have been analyzed by 

the engine.

• Submit W5LUA 10 GHz contacts, they have been analyzed by 

the engine.

• Submit K8ZR 10/24/47/78 GHz contacts.

• Using Skew-T plots and surface OBS, determine how many 

potential 10/24/47 GHz ducting events have occurred in the few 

months that appear to be prime windows.

•
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