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« Net Control Training

o Things to consider when leaming to run a directed net.
« Event Preparation

o Tips for making sure you are prepared to work a public service event or emergency.
« Preparing For Public Service

o Presentation by Ron K8RJH about being prepared.
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Mobile Antenna Gain (dBi) B | o M "‘/
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Or the path profile from your station to a repeater site?

Add to my links || Modify this link || Return to main menu |

KS8ZFR - Blossom Hill (1)

(2) KSRJH
Latitude 41.305111° Latitude 41.391302
Longitude -81.661531° Longitude -81.539300 °
Ground elevation 379.0m Ground elevation 283.1m
Antenna height 60.0 m Antenna height 10.0m
Azimuth 46.75 TN | 55.34 MG ° Azimuth 226.83 TN | 235.51 MG °
Tilt -0.66 ° Tilt 0.53°




Radio Mobile Presentation

@< 7 N8
# New Link Seven Hills ‘a"'s"%"’“%n,,a _ \ | i
R | o L R A
From 'K8ZFR - Blossom Hil v | 1:\« ‘ Volley View |
Antenna height (m above ground) |60 1196.85 ft : = l/:-\\%% ‘
To KeRJH v 5= o 9/ 40
SR 21 - Y
Antenna height (m above ground) |10 132,81 ft .l \__} B (
B " N \ ' l\(VaIton Hills

Description 'Radio link study 2 | ——[E 3 s, ‘ i
Freqlmc]r (MHZ) | 146 | 176 exandev_,ﬂood <
Tx power (Watts) 20 143.01 dBm g
Tx line loss (dB) 3 | :
Tx antenna gain (dBi) 6 | :
Rx antenna gain (dBi) 2 |
Rx line loss (dB) 05 | :2 i
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| Define as default values | | Restore onginal values | dview o é’” 3
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| Submit | 3 {r 8 Reservation

; [K8ZFR - Blossom Hil A \ &

i { I 7?

3




Radio Mobile Presentation

Radio Mobile Coverage Application

What is Radio Mobile?
e An on-line software tool used for radio propagation modeling
e Designhed for network planning and coverage analysis
e Utilizes digital elevation models (DEMs) for accurate

simulations
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A Digital Elevation Model (DEM) Is a representation

of Earth's surface that captures elevation data in a
digital format.
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It provides a detailed, three-dimensional view of

terrain by storing elevation values at regularly
spaced points.

DSM Model of Downtown
Cleveland, Ohio
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There are two primary types of DEMs:
Digital Terrain Model (DTM) — Represents the bare-earth surface,

excluding buildings, vegetation, and other structures.
Digital Surface Model (DSM) — Captures elevations of all features,

Including trees, buildings, and other objects on the landscape.

DEMSs are typically created using remote sensing techniques like
LIDAR, satellite imagery, or photogrammetry. They are an essential tool

for geographic information systems (GIS) and can help visualize terrain gISM :\/Iogeloorf_Downtown
eveland, 10

for various scientific and practical purposes.
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What is the Radio Mobile link and coverage application?

There are many programs that can be used to simulate radio links and base
station coverage, some of which cost thousands of dollars.

By using an on-line link simulator, you can save considerable time during link
planning and analysis.
For example, If a link Is proven to be impossible in simulation, there is little

need to perform a site survey, and other options have to be considered (such
as the use of repeater sites).

Radio Mobile is a free program developed for radio amateurs by Roger Coudé
that Is based on the well known Longley-Rice Irregular Terrain Model and
predicts radio propagation, making use of several sets of freely available

Diiital Elevation I\/Iais.
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What are the options to on-line Radio Mobile link and coverage application?

 VHE Propagation Path Profiler: A web-based application that graphically renders and
computes various VHF/UHF propagation metrics, including terrain effects and
atmospheric refractivity.

 TAP Software: A comprehensive RF design and analysis tool that includes multiple
propagation models such as Longley-Rice, Okumura, and Bullington. It supports path
analysis, area coverage studies, and interference analysis. Prices range from
**$5,270.76** for basic coverage studies to **$11,205.74** for advanced area coverage
studies

* CloudREF: Offers online RF planning tools with pricing based on subscription tiers.

(Check with your mobile radio vendor for private brand options)
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What is the Longley-Rice Model?

Key Features; (Used by Radio Mobile)

Frequency Range: Designed for frequencies between 20 MHz
and 100 GHz.
Terrain Consideration: Unlike simpler models, Longley-Rice
accounts for irregular terrain, making it useful for real-world
applications.
Prediction Modes:
Point-to-Point Mode: Estimates signal loss between two Multi path propagation effect
fixed locations.
Area Mode: Provides broader coverage predictions over a
geographic region.
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What is the Longley-Rice Model?

Key Features; (Used by Radio Mobile)

Propagation Mechanisms:

_ine-of-Sight: Direct transmission when no obstacles exist.
Diffraction: Signal bending around obstacles like hills or
pulldings.

Scatter: Signal dispersion due to atmospheric irregularities.
Statistical Variability: The model incorporates situation, time,
and location variabllity to refine predictions.

Multi path propagation effect
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Are there other Evaluation Models?

Durkins’s Model: Designed for detailed evaluation iconmant | [ Tremrmiting ssorces
of irregular terrain and losses caused by obstacles o bl

. . “ - '._‘ , =1 Computed
IN a I‘adIO path - " Propagation
} ; and Effects

4D RF Environment
Estnmates

Frequency
Forecast time
Coverage area

. i %‘5‘ R mp| *F
Okumura Model: Optimized for 150 MHz to 1920 | j @“ St ® (]
MHz. Does not contain complex computations or ‘ — e
elaborate theory. G_ood Initial results for urpar) ar_1d - Fxedin-ity «g))((}f))((?)«g»
suburban areas. Widely used worldwide. Limitations observation sations

for path lengths and base station antenna heights.

Live data and in-time
model updates to

reduce uncertainty

Hata Model: Well Suited for Large Cell and
Trunking mobile systems. Good algorithms for
sector antennas, low power handheld and
Intercarrier RF interference.

Comparison
and tuning
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Radio Mobile Coverage Application

Why Amateur Radio Operators Use It

e Helps predict sighal coverage over different terrains
e Assists in repeater site selection and frequency planning

e Evaluates interference and propagation paths
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Radio Mobile Specifications

US Amateur Radio Bands

US AMATEUR POWER LIMITS — FCC 97.313 An amateur siation must use the minimum transmitter power necessary

1o carry out the deésired communications. (b) No station may transmil with a transmittér power exceeding 1.5 kW PEP.

Amateurs wishing 10 operate on elther 2,200 or 630 meters must

first register with the Ulllites Technology Council online at

htips:utc.org/plc-datab t: notification-process/.

You need caly register once for each band.
2,200 Meters (135 kHz)

EAG
135.7 kHz 1 W EIRP maximum 137.8 kHx

630 Meters (472 kHz)

S5 W EIRP maximum, except in Alaska within 496
miles of Russia where the power limit is 1 W EIRP.

EAG

472 kHz 479 kHz

160 Meters (1.8 MH2)
Avoid intecference to radiolocation operations
from 1.800 to 2.000 MHz

EAG
1.800 1.800 2.000 MH=z

80 Meters (3.5 MH2)

3.500 3.600 3.700 4.000 MHz

T
3.800 200 W)
3.525 3.800

60 Meters (5.3 MH2)

CWwW. 5332 5348 53585 5373 5405 kHz
Dia g - = EAG

=T [ ] | I oo
use N = v

5330.5 5346.5 5357.0 5371.5 5403.5 kHz

General, Advanced, and Amateur Exdra licensees
may operate on these five channels on a secondary
basis with a maximum effective radiated power
(ERP) of 100 W PEP relative to a hailf-wave dipole.
Permitted operating maodes include upper sideband
voice (USB), CW, RTTY, PSK31 and other digital
modes such as PACTOR 1ll. Only one signalata
time is permitted on any channel.

40 Meters (7 MHz)
7000 7.075 7.100 7-300 MHz

130* west o bedow 20" morth

7.025 7.125
See Sections 97.305(c), 97.307(f){(11) and
97.301(e).These exemptions do not apply to
stations in the continental US.

30 Meters (10.1 MHz)
Avoid interference to fixed services outside the US.

EAG
10.100 10.150 MHz
20 Meters (14 MH2)
14.000 14.150 14.350 MHz
E
A
14.175 S
14.025 14.150 14.225
17 Meters (18 MH2)
) eaAc
18.068 18.110 18.168 MHz
15 Meters (21 MH2)
21.000 21.200 21.450 MHz
E
A
21.225 NGT
21.275 (200 W)

21.025 21.200

12 Meters (24 MHz2)

10 Meters (28 MHz)
28.000 28.300 29.700 MHz

EAG
200 w
28.000 28.500 \ 2
50.1 © Meters (50 MHz2)
_ EAG.T
50.0 54.0 MHz
144.1 2 Meters (144 MH2)
_ EAGT
144.0 148.0 MHz

1.25 Meters (222 MH2)

-:ﬁ _____ EAG.T

219.0 2200 N(@5wW)

2220 225.0 MHz
may apply 10 all

and POWES restricions
bands above 420 MHZz. See The ARRL Operating Manusi
for mformation about your area.

70 cm (420 MHz)*

[
420.0 450.0 MMz
33 cm (902 MHz=z)*
 ———————— b
902.0 928.0 MHz
1240 23 cm (1240 MH2z)* 5,5 vz
EAG.T
NS W)
1270 1295
Al licensees except Novices are authorized all modes
on the following frequencies:
2300-2310 MHz 100-105GHz 122.25-123.0 GHz
2390-2450 MHz 24.0-24 25 GH=z 134141 GHz
3300-3500 MHz 47.0-47 2 GH=z 241-250 GHz
5650-55925 MHz 76.0-81.0 Gz Al abowve 275 GHz

T No puise emissions
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Radio Mobile Coverage Application

How Radio Mobile Works
e Inputs: Transmitter location, frequency, antenna height, power
e Computes propagation paths using terrain elevation data

e Outputs maps showing signal strength and coverage
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Radio Mobile Variables

Mobile Radio Online is a Hertzian wave propagation prediction tool dedicated to the amateur radio community. A mathematical
model and digitized information from the terrain are used to simulate the transmission of waves between two fixed sites (Radio link)

or between a fixed site and a mobile (Radio coverage).

The numerical data includes three databases: land elevation, land cover and population density. These three databases are located on

the server and total more than 200 Gigabytes.

Transmitter Power

Transmitter Line Loss

Transmitter Antenna Gain

Transmitter Antenna Type (for coverage only)
Transmitter antenna azimuth (for coverage only)
Transmitter Antenna Elevation Angle (for coverage
only)

Transmitter Antenna Height

Issuer latitude

Longitude of the transmitter

Transmitter Ground Altitude

Ground elevation elevations between transmitter
and receiver (up to 2000 samples)

Receiver latitude (for radio link only)

Receiver longitude (for radio link only)

Receiver Ground Altitude (for radio link only)
Receiver Antenna Gain

Receiver Antenna Height

Receiver line loss

Reception threshold

Reliability Required (Percentage of time that the
signal is above the threshold for a reliable link).
Color corresponding to above-threshold reception
(for coverage only)

Margin for strong signal (for coverage only)

Color to match a strong signal (for coverage only)
Transparency of cover on the plan (for cover only)

‘\\ vy ———

Initial Station Entry can
use GUI and default
settings for quick reports.
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Radio Mobile Coverage Application

Key Features
e Supports digital terrain mapping

e Uses propagation models such as ITU-R P.452, Longley-Rice, etc.
e Provides detailed link budget analysis

e Generates coverage maps for visualization
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Radio Mobile Key Features

Differences between the free standalone and the online version.

The free Radio Mobile is a standalone application run on a

computer with Windows. It is a powerful tool and can be difficult
to master.

WEB APP V/S DESRTOP APP: WHICH IS BETTER?

A large amount of data must be downloaded from the Internet in -
order to build the elevation and canopy databases required by the =~ —*—
model. The program can be very slow when calculating coverage

in high resolution depending on the power of the computer.

The online version also has its limitations: it depends on an
Internet connection and is limited to amateur radio bands.
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Radio Mobile Key Features (cont.)

Differences between the free standalone and the online version.

However, the online version also has its good sides:

It runs in the web browser and on all platforms, such as Windows, Linux, Mac, Ipad, and
mobile devices

Input parameters have been simplified to a minimum

Positioning has been simplified and improved with the OpenLayers application interface
There's no longer a need to download large amounts of data and find the source for your
location

The best data available for the whole world is available automatically and transparently
Only a very small amount of data is exchanged between the server and your browser
The online version is capable of distributing tasks over multiple threads (Currently limited
to two threads per user)

The coverage calculation is faster than that of the free coverage, with pixel-perfect
images.

The outings are nice to see and can be downloaded to your computer

Your calculations are saved on the server, so you can access it from anywhere

WEB APP V/S DESRTOP APP: WHICH IS BETTER?

%

| WEBAPP | DESRTOP APP
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Radio Mobile Coverage Application

Setting Up Radio Mobile

1. Install Radio Mobile from [official site]

2. Load terrain data from online sources (NASA SRTM, etc.)
3. Configure transmitter and receiver parameters
4

Run coverage simulations
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< (O O httpsy//www.ve2dbe.com ab @ 7 1= 3 9

Navigate to www.ve2dbe.com

Radio Mobile

) i
Freeware by VE2DBE

Select “English” if prompted

Since 1988

Mohile Radio Dnlm:e.

- R D e S D Click on “Mobile Radio Online”

The Radio Mobile software is the intellectual property of Roger Coudé VEZDBE. Radio Mobile is dedicated to amateur radio and
humanitarian purposes. Although commercial nse is not prohibited, the anthor does not agree to the cannot be held responsible for the
use that will be made of it. The material produced by the software is the sole responsibility of the nser. The vser should comply with

the restrictions that apply to the sources of data from outside sources.

The official page of Mobile Radio is hosted at Link Technologies, Inec.

How to do it... Short Career Summary

My experiences in astronomy
Message Center...

Footage...

Pages to visit...

wg.»?dbg@yah oo.ca Website dedicated to Amateur Radio since 1997. Last Updated: December 2, 2023
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Creating a Radio Mobile On-Line Account

& O 0] httpsy//www.ve2dbe.com/rmonline_s.asp 2 a9y {; 3 o

This tool i3 sponsored by commandite cet outil

TowerCoverage.com T h e n c h O O S e
IN

: Radio Mobile Online / En ligne ‘lcreate a New Account”

Ty the new Windows Desltop version - BmWeb 2.1.2.0 - Essayez la nouvelle version pour burean Windows

Créer un Nouvean compte Frangais Perdu votre nom d'utilizatenr ou le mot de passe...
Crea una cuenta meva Espaficl Perdiste tn nombre de usuario o contrasefia .
Crea un miovo Acconnt Ttaliano Dimenticato nsemame ¢ password...

veldbe@yahoo.ca
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Creating a Radio Mobile On-Line Account

& (O O httpsy//www.ve2dbe.com/rmonline_s.asp 2 a Y 7= 3 9

Welcome on Eadio Mobile Online account creation

ms a ondit
The user is solely responsible for the use being made of the e
R ter reading the Terms
Information sent cn this server is not secure: Please do not
use this site if your data is confidential.
The aut Roger Coudé, could mot 1 way be held
pol for data loss du a server fallure or the
of the calculations. I C l .t'
I agree ‘

Check the “I Agree” box,
Then the “Next Button”
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Creating a Radio Mobile On-Line Account

< (O (9 httpsy//www.ve2dbe.com/rmonline_s.asp 2 a9y e = ﬁ

The next several screens will ask

for a User Name (Suggest your

Call Sign), Password, Email, etc...

An Email will be sent to you

when the account is active.
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Creating a Radio Mobile On-Line Account

Create your free personal account. A personal account is

required to use the online version of Radio Mobile. A link on

the homepage allows you to create it on your own.

Since the username is the basis for creating the directory structure associated with the
account, it is important to have a username that respects the server's syntax rules: The

username must not include special characters such as spaces, commas, periods, etc.

Your amateur call sign is probably the ideal username.

Note: If no site has been created within ten days of account creation, it will be deleted.
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Radio Mobile Coverage Application

Example Applications (Coverage and Links)
e Emergency communications and disaster response planning
e Optimizing repeater placements for amateur radio networks

e Predicting coverage for portable and mobile stations
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Logging into the Radio Mobile On-Line Account

< (O O httpsy//www.ve2dbe.com ab @ 7 1= 3 9

Navigate to www.ve2dbe.com

Radio Mobile

) i
Freeware by VE2DBE

Select “English” if prompted

Since 1988

Mohile Radio Dnlm:e.

- R D e S D Click on “Mobile Radio Online”

The Radio Mobile software is the intellectual property of Roger Coudé VEZDBE. Radio Mobile is dedicated to amateur radio and
humanitarian purposes. Although commercial nse is not prohibited, the anthor does not agree to the cannot be held responsible for the
use that will be made of it. The material produced by the software is the sole responsibility of the nser. The vser should comply with

the restrictions that apply to the sources of data from outside sources.

The official page of Mobile Radio is hosted at Link Technologies, Inec.

How to do it... Short Career Summary

My experiences in astronomy
Message Center...

Footage...

Pages to visit...

wg.»?dbg@yah oo.ca Website dedicated to Amateur Radio since 1997. Last Updated: December 2, 2023
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Enter your account

This tool iz sponsored by commandite cet outil

TowerCoverage.com

IN

Radio Mobile Online / En ligne

credentials, then the

security question.

Click the “Submit” button

Try the new Windows Diesktop version - BmWeb 2.1.2.0 - Essayez la nouvelle version pour burean Windows

Create a New account Englizh Lost your user name of password...

Créer un Nouvean compte Frangais Perdu votre nom d'utilizatenr ou le mot de passe...

e Skl ol e e S e to enter the ro ra m
Crea un nuovo Account Italiano Dimenticato usemname o password... p g ®

veldbe@yahoo.ca
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— Welcome Screen.

s Start by selecting

EE @
]
]
3

—_— “New Site”
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| Cancel || Center at cursor || Place cursor at center || Submit |

Screen will open to a
window were one may

scroll and zoom to select a

station location.
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Liba [Radio Mobile  Par/By Roger Coudé VE2DBE @ B ri n g t h e m a p c u rs o r i n tO
1L = : | P
5 & e view by clicking “Place cursor

N
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" se mouse to drag the cursor
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| Cancel || Center at cursor || Place cursor % Submit
Then click “Submit”.
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Complete the open form as

desired.

Then click “Add to My Sites”.

This will be stored on the

server for future reference.
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My Settings

— One will be returned to

p—— b the main menu. Select

oo o “New Coverage” to make

&
i
7
7
%
T
T
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g
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=

station adjustments.



T New Coverage
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Centre Site [ Cuyahoga County EOC w |

Antenna Height {m above ground) |2 |6.56 ft
Antenna Type [ Cmni w |

Antenna Azimuth (%) [ |

Antenna Tilt () [o |

Antenna Gain {dB1) [6 |

Mobile Antenna Height (m) 2 16.56 ft
Mobile Antenna Gain (dBi) 2 |
Description | |
Frequency (MHz) |146 |

Tx power (Wattz) [20 |43.01 dBm
Tx line loss (dB) (3 |

Bx line lozs (dB) |1}.5 |

Rx threshold (uV) (0.5 |-113.02 dBm
Required reliahility (%a) 70 |

Strong Signal Margin (dB) [10 |

Strong Signal Color |

Weak Signal Color [ |

Opacity (%) |50 |

Maximum range (km) [100 v 62,1371 mi
Rendering [ Low resolution (Fast) |

Use land cover

Usze two rays

| Define as default values

|| Restors original values |

Submit |

Cancel

T New Coverage

Centre Site

| Cuyahoga County EOC w |

Antenna Height (m above ground) [15 |49.21 ft

Antenna Type
Antenna Azimuth (°)
Antenna Tilt (%)
Antenna Gain (dBi)

[ Omni w |
[0
o
B

Mobile Antenna Height (m)
Mobile Antenna Gain (dBi)

|z
(2

L.
Frequency (MHz)

Tx power (Watts)

Tx line loss (dB)

Rx line loss (dB)

Rx threshold (uV)
Required reliability (%)

| Cuyahoga County EOC VHF
[146

|46.99 dBm
|
|

|-113.02 dBm

Strong Signal Margin (dB)
Strong Signal Color
“Weak Signal Color
Opacity (%)
Maximum range (km)
Rendering

Use land cover

Use two rays

]
|

w |62.1371 mi
| Low resolution (Fast) w |

| Define as default values

|| Restore originalalues
Submit

Make station adjustments
and notes as required.
Click on “Submit” to save
and calculate Station

Coverage.
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Radio Mobile - Station Coverage

(i

Station Coverage takes just
a few moments. Speed is
determined by computer

and internet connectivity.
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Station Coverage results
for 70% reliability using 2
“Ray” calculations.
Coverage will shrink
according to the higher

reliability required.
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Radio Mobile - Station Coverage

P =

Arviatlalhilitis \Aaintainahilityv
;;;;JAJJ;;%_;\ DI ﬂ\.‘_f!,g:(,‘g»- Malintalr 1,;::};J_L9..:«‘_J,_.’ 18"

Describes How often the How easily incidents The user’s perception
service can be can be responded to of the service working
accessed as expected

Determined by Monitoring metrics Thg codebase and Tools reflecting user
Incident response iImpact, such as SLOs
procedures

Improved via Reducing Eliminating technical A wide variety of SRE
downtime-causing debt, improving practices and cultural
incidents response procedures lessons
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B - . Station Coverage results

] / ; | | for 90% reliability using 2

L “Ray” calculations.
| ) Coverage will shrink
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Radio Mobile - Station Coverage

GROUND-REFLECTION (TWO RAY) MODEL

Line of sight v" As Free space model is inaccurate when
< used alone

Mobile ¥ Two ray model considers both the direct
K} path and a ground reflected propagated
h path between transmitter and receiver.

v A two-ray model, which consists of two overlapping waves at the receiver, one direct path and
one reflected wave from the ground so it is called as Two ray model.

v" The total received E-field is the result of the direct line of sight component ELOS and the ground
reflected component Eg.

The free space propagating E-field for d>d0 is given by

E(dt) = E°:° cos(w, (t — %)) (d>dy)

v where EO0 is the transmitted signal amplitude at a reference distance d0, and d is the propagation
distance for the LOS component
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B

. reliability using 2 “Ray”
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Station Coverage for

Cleveland EOC predicted for

90% reliability using 2 “Ray”

calculations.

(Be sure to change the color

pallet for signal ranges).

9 Cleveland EOC VHF** © Cleveland EOC
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Welcome kSrjh Hl]:l'qllemmgﬁ:
ﬁ?" My Settings
Cleveland EOC VHF** Py .
ﬁ Mew Site Cuyahoga County EQC VHF “ MU|t|p|e
;t 3. 7
t Sues = -~ Coverages
# Multiple Sites - "“‘"" ]
w e view
P Ity Links
il Multiple Links v = B i
| Submit YA o
*) Mew Coverage X ."',- 'y
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| | Wi AN
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Search 0 _‘}' < ,..- ] ».
= Log Out ‘. ' g 3 !.{c ;“.
| Retum fo main menu | < {1 g 'A
| ‘ Sk . ,?"; _ 180 —
Select “Multiple Coverages”  Shift and Select the Stationsto < Nl Js{ \ /% Gol
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Welcome kBrjh
& Iy Settings ®) My coverages
|
A New Site [ Cleveland EQC VHF* |
R My Sites «
| Wiew this coverage
# Mulliple Sites | MNew coverage from this
i New Link | Printable Coverage report |
| Delete this coverage |
P Ity Links
T | Retumn to main menu |
Multiple Links
@ Mew Coverage
© My Coverages
© mue cowerages Click on “View this Coverage”.
F‘" New Antenna fype
Imﬂ My Antenna types
K Log Out

Select “My Coverages”

ges || Retumn to main menu |

“Coverage”
VIEW NOW
contains
additional
Information
and a link to
“Files...” In
lower left of
window.

Select
“Files...” to
download
data.
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Name Type Compressed size _
g [F) RMTICAZ41ATTO.0 PNG File 10 KB NOiThe file
(7] RMT7CA2341A370_0.dat DAT File 1KB cover ag e
(7] RM77CA2341A370_0.kml KML File 1KB .
O RM77CA2341A4370_0_ Opera Web Document 148 KB Image can be
|[5] RM77CA2341A370_0_CLU PNG File - viewed with
(7] RM77CA2341A370_0_CLU.dat DAT File 1KB GoogleEarth by
RM77CA2341A370_0_ELV IPG File 53 KB i
(7] RM77CA2341A4370_0_ELV.dat DAT File 1KB chan gl n g the
RM77CA2341A370_0_POP PNG File I f| | e exte nSiO N
(] RM77CA2341A370_0_POP.dat DAT File 1KB

Geo Referenced files in exported .ZIP File...

Radio Coverage Map (PNG Transparent)

.ZIp to .kmz

Terrain Relief Plan (_ELV.JPG)
Land cover plan (_ CLU.PNG)
Population Density Plan ( POP.PNG)
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Radio Mobile — Exporting / Importing Station Data

A My sites(2)
-
Welcome kSrjh | Cuyahoga County EOC v]
% . Latitude 41.49254909
e e Longitude -81.62000456 . A
. Mew Site Foom 17 1 |Cuyahoga County EQC;41.49254909;-81.62090456;17;210.00; Amateur Radio; ARES;EM91EL; 17T E448172 N4593623;'40H3"
y? é Elevation (m) 210.00 2 |Cleveland EOC:41.50060211;-81.69599186;18:198.00;Amateur Radio;ARES;EN91DM;17T E441911 N4594565;'40H12'
My Sites Diezcription Amateur Radio
~ Multiple Sites Group ARES
2 New Link Latitude 41° 29" 33.18"N . .
= — Longitude 081°37 1526w Once Station Data is collected and Saved, It can
CI——— LT IR be modified or exchanged in a CSV files and
© New Coverage See on Google Maps shared.
o
y Coverages | Modify |
@ Multiple Coverages | Define az Home in my settings |
Fh | Delete this site |
Mew Antenna fype
FH*' My Antenna types | Delete all sites
= [ Export fo CSV
Log Out | Import from CEV
No file chosen
Select “My Sites” | SR e |

Click on “Export or Import from CSV”.
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Radio Mobile — Station Link Study

13 ”
Blosorgee — [Besses.. Coverage
75 New Link #< New Link .
Welcome kBrjh VIeW nOW
i My Settings From [ Cuyahoga County EOC w | From | Cleveland EQC w | .
= - Antenna height (m above ground) |2 |6.56 & Antenna height {m above ground) |30 |98.43 fi Contalns
# To [ Cuyahoga County EGC v | To | Cuyahoga County EOC v | ad d |t| on al
X Antenna height (m above ground) |2 | 6.56 ft Antenna height (m above ground)|15 |4921 ft . .
— Information
i Description | Radio link study 1 | Dezcription |CLE to CUY EQC | .
= Frequency (MHz) (146 | Frequency (MHz) 145 | and a link to
Tx power (Watts) 20 |43.01 dBm Tx power (Watts) (50 | 46.99 dBm
= - Tx line loss (dB) 3 | Tx line loss (dB) 6 | “ ”o
o Hulple ok Tx antenna gain (dBi) 3 | Tx antenna gain (dBi) 6 | FIIeS .. 1IN
Mew Coverage Rx antenna gain (dBi) |2 | Bx antenna gain (dBi) |2 |
o - - Rx line loss (dB) 05 | Rx line loss (dB) 6 | Iower Ieft Of
] Rx threshold (uV) 0.5 |-113.02 dBm Rx threshold (uV) 05 |-113.02 dBm WlndOW
@ Muliple: Coverages Required reliability (%) 70 | Required reliability (%) 90 | .
||'|.|. New Antenna type Uze land cover Use land cover
IHH' Use two rays Use two rays
My Antenna types | Define as default values || Restore original values | | Define as default values || Restore original values S e I e Ct
N e | Submit | | Submit E: “FiIeS y to
) . download
Select "New Link - - After Updates, Select “Submit”
Modify the Link Property Page P : data.

(Default Shown).

to calculate RF Link.
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Radio Mobile — Station Link Study

Add to my links || Modify this link || Retumn to main menu

T North = \ PR Y = UhR
ort of Tt Coast X :., === Midtown e - . b
velingd B 3 ~ - Cher =% - : = - - .
Ca ey 3rd -~ Us 322 Cleveland. " VY i i
- - Segte Undveosdty - I 23R
.= Cleveland EOC | = ' 7 AR Bt SHnege Avenue \ s
>/'9"‘ - e I~ ' . Cedar Avenue SR 10
o : ~——_ o % Cedar A -y
'/( Llevelan 2 -t o e CodalAvenis)
its East = = o -
Bank e A - B
> Tower - T x > »
N City . Cervral Averue ¥ = 3 Fairfax o
efjof Sglglgrs z T villoge ., g * =
e K daging \\‘ Cuyahogo WS AL LEN ] o 5 2
| Ay “ ,; iy .: Yok
,/l,.g { = LO.’:'TI"IUV‘,.'.)’ ' - Quincy Avenue @3
. Calege L S ! -
(Metro [ .

=L Cahmbis Road
=

Be sure to "Add to my
Links” to save results for
future reference.

RF Mobile Link displays
LOS (Line of Site), any
Diffraction, Elevations,
and Obstructions (Natural
and Man-Made).
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Radio Mobile — Station Link Study

RF Mobile Link Calculates
the Predicted RF
performance.
CLE to CUY EOC

Cleveland FOC (1) (2) Cuyahoga County EOC

Latitude 41500602 Latitude 41492549 =

Longitude -81.6950992° Longitude -81.620905"

Ground elevation 198.0m Ground elevation 2100 m

Antenna height 300m Antenna height 150m

Azimuth 92.12 TN | 106.73 MG *® Azimuth 278.17 T | 286.82 MG *

Tilt 006" Tilt 0.00°

Radio system Propagation

TX power 46.90 dBm Free space loss 91.70dB

TX line loss 6.00 dB Ohbstruction loss 544dB

TX antenna gain 6.00 dBi Forest loss 0.00dB

FX antenna gain 2.00dB1 Urban loss 2203dB

B3 line loss 6.00dB Statiztical loss 1124 dB

RX zensitivity -113.02 dBm Total path loss 130.40 dB

Performance

Distance 6.317 km

Precizion 100m

Frequency 146.000 MH=

Equivalent Isotropically Radiated Power 50.000 W

System gain 156.01 dB

Required reliability 90.000 %o

Received Signal -8741 dBm

Received Signal 954 uV

Fade Margin 2561 dB
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Good Link from Station QTH to Repeater Site

Add to my links || Modify this link || Return to main menu |

KS8ZFR - Blossom Hill (1)

(2) KSRJH
Latitude 41.305111° Latitude 41.391302
Longitude -81.661531° Longitude -81.539300 °
Ground elevation 379.0m Ground elevation 283.1m
Antenna height 60.0 m Antenna height 10.0m
Azimuth 46.75 TN | 55.34 MG ° Azimuth 226.83 TN | 235.51 MG °
Tilt -0.66 ° Tilt 0.53°
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Notes on Fresnel Zones

The Fresnel zone is a 3D elliptical region around
the line of sight between a transmitter and
receiver in wireless communication. It's named
after French physicist Augustin-Jean Fresnel. The
size of the Fresnel zone depends on the distance
between the transmitter and receiver and the
frequency of the radio waves. Maintaining a clear
path within the Fresnel zone is crucial for optimal
signal reception.

If the blockage is greater than 55%, the
obstruction behaves as “scatter”


https://www.google.com/search?sca_esv=931f9483f46eed25&q=Augustin-Jean+Fresnel&sa=X&ved=2ahUKEwjex9jv6KqNAxUsrokEHXWtNsYQxccNegQIIBAB&mstk=AUtExfCLd7pnX4Fd01VmIq1EpTegyc9Q-3bguPRekePm6d2UrzA1nbWRBapxJbXxDdFLGlI8O1VHLbmdKioF2WJYw-7hElA_5nJsCGlRGBdASAWDd9nvOgcY8NgM5cBVtMLue94&csui=3

Radio Mobile Presentation

Evaluation of CUY EOC to new SHARES VHF site

Add to my links || Modify this link || Return to main menu

Cuyahoga County EOC (1) I (2) Proposed Shares Site]
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Evaluation of CLE EOC to new SHARES VHF site

| Puﬂﬂ'[llmjl'lll'lﬁﬂ-” NIDOITY IS 1INK ” HE[I..II'I'I'[DI'I"IE.II'II'I"IE.‘:I'II..I'

l III T”T
oyl & K[ [

Proposed CLE to Shares VHF
Cleveland EOC (1) I (2) Proposed Shares Site|
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Station Coverage for

Cleveland EOC predicted for

90% reliability using 2 “Ray”

calculations.

(Be sure to change the color

pallet for signal ranges).

9 Cleveland EOC VHF** © Cleveland EOC
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Radio Mobile Coverage Application

Limitations & Challenges

e Accuracy depends on terrain data resolution

e Requires understanding of propagation models
e Not areplacement for field testing,

... but a valuable tool for planning
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Radio Mobile RF Link Application

Conclusion
Radio Mobile is an invaluable tool for amateur radio operators
e Enables smarter planning & efficient use of radio resources

e Helps optimize coverage for emergency response and

... everyday operations
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Additional Presentation Resource Topics

Links for Radio Mobile FAQ 'f:.t;i'f:_‘_ __ S

> z . 3 . Scattering
= [ . . :: - _.'.:i“\ —"1"';'- - 5 d -
Customization and Downloadable version options Bt

N
BS 27

-‘\'. R
PR

pa

On-Line RF Calculators and Intermodulation Analysis

Diffraction

* multipath

—"

Interactive Wireless Network Design Analysis Utilities - 3
Tools

Link to free book... Wireless Networking in the
Developing World
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Additional Presentation Resource Topics WIRELESS NETWORKING
IN THE DEVELOPING WORLD

A practical guide to planning and building low-cost telecommunications infrastructure

Link to free book... Wireless Networking in the Developing

Q&0
.

https://wndw.net/



https://wndw.net/

Radio Mobile Presentation

Additional Presentation Resource Topics

Customization and Downloadable simulation software and
version options (Complete)

http://radiomobile.pelmew.nl/



http://radiomobile.pe1mew.nl/
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Additional Presentation Resource Topics

On-Line RF Calculators and Intermodulation Analysis
Interactive Wireless Network Design Analysis Utilities Tools

http://radiomobile.pelmew.nl/?RF_Aids___ On-
Line_calculators

This website offers a collection of on-line RF tools.
The tools are collected from all over the web.

RF Calculator

Conversion from and to various RF units

Intermodulation

Calculate intermodulation for 2 and 3 frequency's up to the 9th order.

Other on-line calculators

There are more calculators on the world wide web than the ones on this website.
More calculators and the source scripts can be found at:

o http://www.gsl.net/n9zia/wireless/page09.html



http://radiomobile.pe1mew.nl/?RF_Aids___On-Line_calculators

Radio Mobile Presentation

Additional Presentation Resource Topics

Links for Radio Mobile Handbook (352 pages) and Companion
(184 Pages).... Available for paid download

http://www.g3tvu.co.uk/Radio _Mobile _Handbook.htm

Radlo MobzIe

yog!audeuoﬂ

Radio Mobile

Handbook ﬁ&i):é;ék

~Companion

By lan D Brown, G3TVU

By lan D Brown, G3TVU


http://www.g3tvu.co.uk/Radio_Mobile_Handbook.htm

Radio Mobile Presentation

Radio Mobile Coverage Application

Exploring Coverage Prediction & Network Planning
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Radio Mobile Coverage Application

Introduction to an Online VHF/UHF/+GHz Tool

CCARES Meeting, May 20, 2025

Ron — K8RJH
e



