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* Be prepared for conditions
— Change strategy if warranted

« Maximize your DX, time on the band, points and
grids!
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* For higher frequencies like above 900 MHz, become
a student of propagation.

« NTMS has a powerful propagation prediction
website.

 The NTMS propagation engine can analyze what
atmospheric enabler provided the support for a
contact. You just enter the contact details.

« Study propagation predictions over time
— Keep a baseline
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» Advice to the rovers and explanations to the fixed
stations.

« “well, | just worked xxx and they were S9, | don't
understand why we couldn’t complete”

 If your location is poor, then propagation will not
make up for it.
* Many other dynamics at play

— Pointing (either station or both not aligned)
— Frequency coordination
— Power, receive noise figure, etc.
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« Using beacons
— Gain experience in verifying the path to beacon

— Compare relative beacon strength to other rovers and fixed
station signals

« \alidate the paths if they are new

— Record the SNR over time and learn how the bands are
behaving before contest day (more on this later)

 |s your strategy aligned to the band propagation?

— Is it better to start at max distances to catch the diurnal
enhancement and work closer as the day goes on?
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* Location! What makes a good one”? You can learn
from vetted locations why they are good...

« NTMS rover locations listing on the website

« Brad WQ5S, Pat W5VY, Jerry K6SOP, Ross K5ZSJ,
Steve KEMNZ, W50C & AB5SS and me. Also others
that came before us

New to roving? Use vetted &ﬁiﬁi
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. Using LIDAR

— National Map Viewer

TNM Downloader - The National Map

Download LIDAR maps

Elevation Products (3D Elevation Program Products and Services)
Select (Extent) the area you want with bounding box selector
“Find Products”

Pick 1 meter data if it's available

Download the file

— SAGAGIS

Open the downloaded file and select it on left side

Select Geoprocessing> Visualization>Grid>Terrain Map View
It runs algorithm over LIDAR maps

Map>Save>Export to Google Earth

It will auto open in Google Earth



https://apps.nationalmap.gov/downloader/
https://apps.nationalmap.gov/downloader/
https://apps.nationalmap.gov/downloader/
https://apps.nationalmap.gov/downloader/

Best laid plans

« This location had a surprise to it.
* Ranger hill.
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« Google Earth Pro — It’s free (used to cost $)
— General rover organization

* Plot good existing locations and observe their success
factors

They are free of obstructions

They are high ASL

They are accessible or we have property owner
permission

 Research new locations
— High ASL
— FAA/FCC data
— LIDAR maps show ridges and peaks
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- Edit the viewshed.h configuration file to adjust
the kMaxWorldSpacelLength parameter.

» This value represents the maximum viewshed distance as a
fraction of the Earth’s radius (6,378,137 meters).

 to extend the viewshed to 100 km, calculate the fraction:
« 100000/6378137 = .015678559
« C:\Program Files\Google\Google Earth Pro\client\shaders

— Demo Dorchester path

i viewshed.h X +
File Edit View
#if defined(GL_ES) && defined(GE_PIXEL_SHADER)

// This is needed to use fwidth().

#extension GL_OES_standard_derivatives : enable
#endif
uniform highp mat4 viewshedMatrix;
varying highp vec3 viewshedDir;
varying highp float viewshedLen;
// Maximum world space radius of viewshed in fraction of Earth radius.
// currently, kMaxWorldSpacelLength = 10e0em / kwGS84Radius
/! See earth/client/libs/math/units.cc
J#defi acelen
#define kMaxWorldSpacelen,
/
itde
1
2do

WWW.NTMS.ORG
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~ Q Search Google Earth
Map contents C +

@ Maypearl

© Parking Garage

% WS5LUA to JPS parking garage

%A, Untitled path

© Moon Road

© EM12MQS0RM

%A, EM12MQ50 to Moon Rd

© Ashurst

@ Barlow Pass

@ Mt Lemmon OP

%A, ML to Ashurst

% ML to Barlow Pass

@ 4 corners

¥Moon Road

Q Lindale
Ny T ; -

& Standard @
Upgrade now
%, EM12MQ50 to Moon Rd

Length
130.69 km

Heading
96.58°

Elevation profile

235.4m

Advanced measurements ©
Elevation estimate

Min: 107.75 m | Median: 141.34 m | Max:
23536m

Slope estimate
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* In your browser: https://prop.wSisp.com/

« NTMS propagation engine/website upgrades (click “What’s
new”

« How to check beacons? Look at the monitors (demo)
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* In your browser: https://prop.wSisp.com/

* You will land on the “Map” (we will demo)
— Locate me
— Select frequency band
— Observe “now” conditions and graphed forecast lower right
— Click in the grid to advance the forecast and frequency
« On menu bar at top click on “Path” (we will demo)
— Populate two grid locations
— Select band
— Update “Station” metric values
— Click Calculate
— Observe: Margin, Metrics, Future trend/predictions
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HRRR - CONUS HRDPS dz Map Weather Path

marillo

24.7 °C (77 °F)
16.8 °C

51%

19.8 mm

324.6 N

-107 N/km

315 m
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Jacksol

15.4 °C
16.7 °C

9.8 °C
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1696 m AGL FOIT STOCKON

] el ) - V her map — da (HRDPS)
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 NTMS propagation “Inversion”

IR
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Recent enhancement

« NTMS propagation “Ducting”

NTMS Propagation Wea

Ducting - Ducting

Whether a trapping layer

profile. Green = di

far beyond lin:

Ducting
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NTMS Propagation

Sounding parameters

950.4 mb
576 m / 1,891 ft
T 22.7°C
Td 6.2°C

0.8 J/kg
526.6 J/ka
8.8 J/kg
6.9

2130.6 J/kg

4601 m / 15895 ft
3234 m / 10610 ft

4.1 °C/km
7.8 °C/km
5.7 °C/km

WBZ 694 mb

22
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 Tropo Scout

GFS Oct 07 06! ? « 1000 km - Valid 1! Aa HELP

EM12IL RA EM13QC Set | Clear Radies  1000km ¥ L R Pol Microwave ¥ Connect

GRIDON | TERRAIN = BEACONS3emD-ALLE Forecast +3h Wed, Oct 07, 15:00 UTC «3h [ BPLAY | 3he | NOW a5 v lw

JRECAST VALID Selected path

13:48:26 UTC 15:00 UTC ) )

Wed 07 Oct 2026 Wed 07 Oct 2026 -
EM12IL EM13QC

Scatter components
Inversion 0.00 K Refractive anomaly 15.12 N
Wind shear 0.21 m/s/100m | Front strength 3.06 K/100km
Moisture contrast  27.5% Vertical motion 0103 Pafs

Boundary height  1614m PBL height 275m

Scatter detail [ R M profile

EM31
MODEL | BAND

SCATTER -3 cm
Low

S z < MapLibre @

Scatter potential - EXPERIMENTAL
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« Create csv file of location/station data
» Use a wrapper script that calls each csv file on the hour
» Aggregate hourly files

« Evaluate data versus weather phenomena and other
observable factors

« Have one table of known good locations that have been
successful in the past. This is the sanity check that the
propagation engine is giving reasonable results.



Known good locations analysis

— 6 to 9 am, averaging 19 historically successful locations
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NTMS - ROVER LOCATION PROP ANALYSIS

Historical Locations — Margin by Day

Average link margin for worked historical paths, by distance band, for the morning
window (6—9 AM local) going into the contest. Paths under 200 km are excluded.

The row above the +50 line is the day's average refractivity gradient (N units/km),
same filters.

- 200-224 km = 225-249km = 250+ km Chart Table
-99.7 -86.5 -184.8 -147.2 -124.9 -186.4 -129.1 -165.7 -92.4
+508
+48
+30
L]
* L)
@‘ @ [ ]
\.:.'+2u ° L]
[
-
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— 3 amto 6 pm, predictions covering Sept 8 - 17

NTMS - ROVER LOCATION PROP ANALYSIS

Prospective Locations — Margin by Hour
Average link margin by local hour (3 AM—-6 PM) for candidate 2nd-leg Saturday paths, 200-
300 km, averaged across all dates and stations run at that hour. EMO2NS97ML and

EMO1PT90NF are excluded (not visited).

— 200-224 km — 225-249km — 250-300 km
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 We will play a 10 minute video created by Alcatel.

 The video has been enhanced to improve the
sharpness of the video and clarity of the audio.
— Tool: AlseeSoft

 The analysis is presented as information to
assist the microwave engineer with references to
Multipath fading and Meteorological effects and
Counter measures.

 The model of information is the same model we
are using now in our propagation studies —
Empirical data correlated to calculated
atmospheric enabling events.
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 Empirical data used in the study

— Spectrum Analyzers receiving 40 MHz bandwidth for
main and diversity antenna

— Weather metrics:

— Wind velocity and direction

— Temperature in F at 10’ and 250’ on tower
— Humidity sensors at 10’ and 260’ on tower

e Calculated data

— Refractivity in N units 270 — 370 plotted as a function of
height above ground 0 to 280 feet

R N s o
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* Important (for us) terms used in the video
— Sharp Negative Gradient
— Super Refractivity
— Vertical Mixing
— Refractivity Dispersion

R N e



Sharp negative gradient in
dN/dh

N

SHARF NEGATIVE l
CEADIENT IN dN/dh
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Future study £

 We have beacons and beacon monitors that help
to study the propagation < 100 km but while
interesting, we have come to trust 10 GHz is
reliable at this distance.

 We are still in the early stages of studying 24 and
47 GHz at distances <100 km.

 We have reports of 10 GHz beacon reception at
250 km which correlate to RS and ducting.

 Deployment of additional 24 and 47 GHz beacons
and beacon monitors is needed.

 Automated empirical measurements are best.

R N s
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