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HF Propagation Prediction

Not Needed If... Desirable If...

Calling random CQs .
Ragchewing with friends .
Casual listening

Don’t care who you work

Don’t care where you work

If you are very regular Op

You pay attention to solar weather events

and variations

Contestor, maximum area
Working DX, specific country
Specific Schedules, point to point

DXpedition strategy, continents,

bands, modes

Awards, get missing QSO
Operating QRP, best effort
Emergency Operations

Modeling Antennas




Past and Predicted Solar Activity
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What Can We Expect From Predictions?

Complex and dynamic environment
— Sun, Earth, Man-made noise

Models can provide more real-time results
— Aindex daily, K index every 3 hours
— WWVYV and Internet can be useful

1979 IRI(DX Aid), 1983 IONCAP>VOACAP

GUI in front of engines have improved

If A and K are not used, less accurate at 160m or polar paths

DX Atlas with lonoprobe can do real time K impact (effective SSN)

Currently no way to model ionosphere irregularities more than on a monthly
basis

Predictions for particular day and time are speculations

VOACAP based software is generally the most accurate

Beacon tracking in ACE-HF can show real time calculated path accuracy

SNR (Signal to Noise Ratio) = 10+10*log10(bandwidth in Hz)

Generally use an isotropic antenna with 3-6dBi gain for the RX end

RX noise level is an unknown variable

MUF = 50% of time during 15 days of given month path exists (use with SNR)
FOT (Frequency of Optimal Transmission) is 85% of MUF and most reliable path

What is the best band now? How will conditions change over the next few hours
or days?

1998 ACE-HF developed for US Navy




Why Polar Region is Important

0146 UTC
Path to India passed through the Polar Region




HF Software comparison

HFprop - Free, available?
WINnCAP Wizard 4 — $50
DX Toolbox - $25
ACE-HF Pro - $99

lonosphere trends

Strict VOACAP

Real time Internet update
Animated maps, beacon sync
Mailed on CD, no download

Callsign specific sw key
http://www.mygeoclock.com/acehf/dal.htm




NTIAITS
Freeware

VOACAPx« » & & &

It is an enhanced IOMNCAP model which methodology was modified by USIANOA to be used for broadcast relay station
design and antenna specification. Most ionospheric functions were devised and corrected by George Lane of VOA. The
model was then completed and freely distributed at the lonospheric Effects Symposium in May 1993, Te enhance the user
interfface WOA funded the NTIAATS after Frank Rhodes from the U.S. Maval Research Laboratory enhanced the model
The last implementations including the VOAAREA module where made by Gregory R.Hand from ITS who maintains
currently the product until 2005 There 1s however no plans to modify VOACAP further

A recently published U.S. Department of Defense ALE guidebook lists VOACAP as the prediction model of choice and it
remains today the worldwide gold standard of propagation models

Indeed, VOACAP is the most powerful, flexible and complete product predicting the ionospheric propagation (only HF) to
date. Forecasts are established only after have considered all a communication circuit from the transmitter power and
antenna gain to the QRM at the receive location, what represents not less than 30 parameters to input. Complex to master
at first sight. it provides however many functions taking into account the signal quality like the circuit required reliability
(SMNRxx). the S/N reliability (SMR) and tens of other parameters

VOACAP shows however some limitations. First, it works only with median values like SSN and provide no realtime
updates. It doesnt use A or K index, and thus predictions do not take into account some important effects like short-term
disturbances or the aurora oval on short-wave bending at high latitudes. It uses approximations for the FZ-layer and
calculating the MUF . Its predictions must be interpreted with care at short-terms (e.g. set up the reliability is mandatory)
and are also almost useless for the top band because it ignores weather influences, the sunnse/sunset effect and the
gyro-frequency of ienospheric electron (important near 1.8 MHz). In fact VOACAP is designed for automatic modeling
under normal, undisturbed conditions. Hopefully some competitors using this engine are working on these improvements
On another side we must say that using median values like SSM can be considered as an advantage as well | explain
The SNR Distribution tables and Excess Gain tables that are internal to the model were conceived and calibrated from
many user reports against a wide range of solar and geomagnetic conditions and at the higher statistical levels (higher
required reliabilities SMRxe¢). This is for these reasons that any attempt to enter daily sunspot numbers for example
instead of the SSM can cause inaccuracies in VOACAR predictions

VOACAP has been released for all Windows plateforms. 16 or 32-hits. The latest version is "HFWIN32" (see above). The
WOA FTP website where the program could be downloaded is no more available for years. WVOACAP can also be
downloaded from OHEBG's website who provides the complete engine as well as a quick online guide. A more complete
user guide wrtten by George Lane when is was under contract with Rockwell Collins is also available but it is very
expensive (560)

VOACAP comes with ICEPAC and REC533 the two main models supported, completed with VOAAREA, HFANT
S | WVOACAPR. and some additional tools. Read my review

For Windows 95/98/MT/2000/XP/ME

Freeware. The last version is always supported on an email hasis

Accuracy :




VOACAP HF Modeling Engine

Developed for Voice of America in 1993
Basic software Is free

Third parties have enhanced

Only uses median monthly SSN values

No real-time calculations with A or K factors
Accurate for normal undisturbed conditions
Approximates F2 Layer

Calculates MUF

Not useful for 160m band or aurora effected paths
Latest version iIs HFWIn32




ACE-HF
License, $99

ACE-HF Prox % &« %

ACE stands for "Animated Communications Effectiveness”. a coverage display technique originally developed for U.S
Mavy submarine communications

Witten for Windows 32-bit by Fichard Buckner, this program uses GeoClock maps, a format that has been choosen in
order to match the displays with ACE-VLF used by military clients

ACE-HF Pro uses the WOACAP engine without medification of algonthms (thus with the same accuracy and limitations)
and can be interfaced with GeoClock and a logging software. It can simultaneously calculate several circuits, each using
up to five antennas at each end of each circuit, an option asked by contesters using "antenna farms” on as many as five
bands. Some data are extracted from external files like antennas and locations that list 35000 cities world-wide and calls
several other programs. Representing about 50 MB on disk, 500 files and 50 directories, it is thus not available for demo
purposes due to its size

lts main ariginality over all other VOACAP-based programs is to display animated circuit graphs of SNR., reliability
required power gain, takeoff angle and signal strength. To achieve this, ACE-HF Pro employs cubic spline interpolation to
produce chart values at five-minute intervals in order to better describe what happens in the real world. Of course these
intermediate values show less precision that hourly predictions. Several charts can also be displayed, to name the MUF
(with HPF and FOT), Best Frequency. and an SNR or reliability summary chart

The input screens have been redesigned since version 1.0 and look great even if they show some "adaptations” due to the
underlying Delphi engine that scales differently according to resolutions and operating systems. The world map is fully
graphical, using EGA or BMP image which colars are a little too bright due to the use of GeoClock, ACE standard
interface

Amaong additional tools, ACE-HF provides HFANT to model antennas, a beacon monitoring showing the strength of their
signal and reliability. and an interface for NEC-\Win Plus fram Arraysolutions

The product in without any doubt as powerful as its competitors and maybe more flexible Indeed, on request, right-clicking
on the mouse most parameters can be displayed in a pop-up window and changed without having to enter in each
submenu of the circuit or only partially

The program comes with an extended help file, very complete and sorted by feature, but it is non contextual (you cannot
press F1 and get help on a field) and yvou need to browse the document to find a specific item. It should be converted in
Microsoft HLP format and fully indexed to he really useful as not all users will take the time to read its 46 pages. even if
they are very educative and their reading highly recommended. In this context the narrative mode can help the casual
amateur

ACE-HF Pro runs on all Windows 32-bit plateforms and is now at version 2.04. It is provided on CD-ROM {with VOACAR)
and a 3.54" floppy disk containing the transmitter location file {your license) that will be copied onto disk during the install
procedure

Compared to equivalent functions available to its competitors and its GUI, in my humble opinion the high price of ACE-HF
Fro 1s no more justified, but exceptionally it keeps its four stars for its excellent animation using GeoClock map, and the
great number of users, most professionals that trust in this product and the other prediction programs released by the
publisher

Mo demo available due to its size. However, an extensive "Take the tour” section is provided on the website as well as free
and very instructive propagation tutorials written by Dick Buckner and George Lane

License. Comes with VOACAP. For all Windows 32-bit platforms




EHAEE-HF ¥2.04.15 Inputs Screen E [
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EHAEE-HF Y2 0415 Circuit Analyzis Screen for ON4SKY
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Easy Comparison of Band Openings for a given path (SSN=12)
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Easy Comparison of Band Openings for a given path (SSN=120)
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MUF Chart X MUF Chart X _
HPF MUF FOT HPF MUF FOT
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MUF curves give Maximum Usable Frequency predictions vs. time-of-day.
Blue curve is the median of the daily MOFs (MaximumObserved Frequencies)
over all days of the month at a given hour.

HPF (Highest Possible Frequency) red curve, values expected only 10% of the time.

FOT (from the French: Frequence Optimum de Travail) green values are defined as
frequencies where MOFs will be higher at least 90% of the days of month at that hour.
FOT is sometimes called OWF (Optimum Working Frequency).



Combined Signal to Noise Chart
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ACE-HF Beacon Display

ACE-HF V2.06.2 Beacon Display Eo&

02:04:46 UTC Frequency MHz
Beacon  Location 1811 2493

14
e
17

Colors are calculated SNR, white is who is transmitting at that instant
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AREA COVERAGE MAPS - 55N =12

Fig. 13 - 80 meters CW / SSN = 12:
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Fig. 14 - 40 meters CW / SSN = 12:
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AREA COVERAGE MAPS - 55N = 130

Fig. 17 - 80 meters CW / SSN = 130:
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Fig. 18 - 40 meters CW / SSN = 130:
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Fig. 15 - 15 meters CW / SSN = 12: Fig. 19 - 15 meters CW / SSN = 130:
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Fig. 16 - 10 meters CW / SSN = 12:

Fig. 20 - 10 meters CW f SSN = 130:
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http://www.astrosurf.com/luxorion/gsl-review-propagation-software.htm

LUXORION

Home

Radio Amateur

Radio Astronomy

About the A

What's New ?

Translator

Menu | ‘ Dossier ‘ | Science Technique

Review of HF propagation analysis & prediction programs
54 programs at a glance

VOACAP based applications are on-the-air oriented and show an excellent accuracy o vou know well the meaning of each
parameter and limitations of algorithms. Most of these applications request about 30 input parameters, excepted some light programs
workdng with default values and giving an overview of propagation conditions.

Facing to so many parameters, if you have never worked with a VOACAP-based application, vou really need to read at least once
the documentation provided by the publisher before using the program_ A simple error like using the current sunspot mumber instead of the SSN or setting the
reliability or the S/IN ratio too low or too high can false all vour forecast and predict a poor signal strength and a band close although it is wide open with a

strong signal !

There are at least two kinds of VOACAP-based applications : the ones nmning VOACAP algorithms without correction and those, very few, having
added new functions to improve its accuracy under some working conditions (e.g. geomagnetic effects at high latitudes, DX over 10,000 km, etc). But
VOACAP displays some limitations. Currently there is no way to adequately model global irregular variations in the ionosphere on a time scale smaller than a
month because random valies cannot be predicted. But they can be described statistically or take into account using near-real-time data That is why the
WVOACAP engine produces monthly medians, deciles, standard deviations, probabilities of service, etc. Such statistics are predictable and accurate although
predictions for a particular date and hour are just speculations, using interpolations that are not supported by VOACAP In addition no application considers
weather conditions or gyro-magnetic effects for top band propagation. Furthermore, VOACAP is still a "trial version" using not less than 30 caleculation
methods, some of them having never been cross-checked with on-the-air results, and are thus not validated by users and show some errors in some specific
conditions of use. In spite of these limitations, the VOACAP engine remains the most accurate and flexible down-sized ionospheric model available for the
radio operator.

Do not hesitate to give me vour feedback with any additional information

DOS programs Non-VOACAP VOACAP-based

- Geollet-Extreme Wizard - WinCAP Wizard - DXAtlas - Ham CAP - MultiProp - ACE-HF Pra -
- Propllan-2000 - HEWin3Z2 - ICEPAC - VOACAP - DxLab - IOMNPAC - [ONPRED -
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License, 520

Kangaroo Tabor Su.ft.

GeoAlert-Extreme Wizard « « «

The first version of this program was released in 2004 and replaced GeoAlert Wizard. In the line of its predecessaor, it
displays updated geophysical indices in a dashboard (showing SSM, SFI, Kp, Ap, solar wind Bz component, pressure
speed, etc) and various user-friendly charts related to solar and geomagnetic indices extending up to 24 years

This program is stand-alene but requests the YOACAP engine and a Internet connexion to get online updates. It can be
interfaced and comes free with WinCAP Wizard 3 or higher (see below)

LInlike the previous version, this new version takes advantage of the power and accuracy of VOACAP to display a world
map showing the ionosphere status at earth scale, the MUF. rather than a point-to-point prediction. Its "Squares” option is
a major improvement over the previous release. It is very powerful but at first run {and only once} it requests over 30
minutes to calculate all predictions on a 1 GHz computer. Why so long 7 Because it generates a world map valid for all a
month and all hours and take into account a possible zoom in the map. You must see it to believe it |

This map can be displayed in various forms (overview in blue scale at various resolution, colored per amateur band or for
contest purposes). ts resolution changes according your amplification {zoom) factor, placing VW6ELFro, Ham CAF
HFProp and other applications showing the same map now far behind its performances

This application is first designed to get an overview of propagation. You cannot for example get the SME or dBYY on a
target location clicking on the map yet. Therefore | don't give it four stars. But Jim is working on other products that will
probably support this feature and many others

AT

Fequires YVOACAPR and an active Internet connexion. For all Windows 32-bit platforms
License or @SL-ware. Today at version 3.3 25 60-day-fully-functional trial. Comes free with WinCAP Wizard
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13:45:06, samedi, 21 aodt, 2004

Activate Fields Squares Mames Yalues || &mateur  Conbest Selectar

J MMenu Done

aoidk, 53M: 34, CCIR, Short, WWépion, Belgium
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-GeoAlert-Extreme Wizard [_ ] |

20:36:34, Monday, 23 August, 2004

Il

—Solar Wind - Issued: 2010 UTC, Maon, 23 Aug
Bz -0.2nT Speed  378.2 km/s | Press 0.4 nPa

—Current - Issued: 0005 UTC, Wed, 06 Feb

Flux 221 == 177
Past-24 Hours: Mone | Mexk-24 Hours: MNone |J |_1 A-Index 17 = Unsettled
— | E-Ind 3

Prediction is for current month and the hour is in sync e

| MIJF: 17,17 MHz, B, MNew Yaork, FH30Fs, 40,78 B, 73.55 W - Distance From Station: 5914.75 km, 3677.61 mies, Az: 291.5 ~Past 24 Hours Mext 24 Houre
General Moderate General Extreme
Geamagnekic Moderake Geamagnekic Minar
Radiation Moderake Radiakion Skrong
Blackouts Mimor Blackouts Extreme

Flx 115

—Prediction For Man, 23 Aug - Issued: 2210 UTC, Sun, 22 Aug ——

Ap 15

Probabilities 1% Chance of Major Storm @ Mid-latitudes




Fan

Kangaroo Tabor Soft.

License, $50

WinCAP Wizard» « « &

It is a enhanced graphic user interface (windows) of the famous CAPMAMN which is no more supported

WinCAP Wizard doesnt use the IRl model but rather the VOACAP engine, an improved |[OMNCAP model developed by
WOA. Like most VOACAP-hased applications. it displays thus some approximations {(FZ, MUF, etc) and ignores some
parameters that affect propagation {no Kp-index thus neither the PCA or the auroral oval is considered at high latitudes
nor magneto-ionic effect, sunrse/sunset or weather conditions for the top band, etc)

This is however a powerful and flexible tool but it requests some habits to be mastered {or to read my introduction to such
simulations) due to its numerous settings. WinCAP provides HFpropagation forecasts taking into account a complete
circuit, and even multiple circuits if necessary like all serious VOACAP-based application

Like WVOACARF there are not less than 30 inputs to set to get an accurate forecast for a single pointto-point circuit
Hopefully, like in VOACAP these inputs are grouped in several windows or groups (System, User, Receive system, Iaonth
S5M, X¥mtr Antennas, and Frequencies]

WinCAR Wizard displays up to 7 charts partly customizable displaying MUF, Best Frequency, TX antenna takeoff angle
SHR, Reliability (SMRsxx), and other signal strength at receive location. It can generate propagation charts or text reports
for up te 18 locations amywhere in the world simultanecusly {circuits). lts user batch manager permits also to replicate in
one pass a modification commeon to varicus circuits. All windows are static excepting the world map on which you can clic
to get a point-to-point prediction This map is also used to display NCDXF/JIARU beacons and their relative power. The new
version 4.1 includes "smart charts” and other quick chart to display propagation of beacons

Today WinCAP Wizard comes free with GeoAlet-Extreme VWizard {see above) and Beacom-Time Wizard that complete
the program with very interesting dynamic features

Requires VOACAR (provided with the product if necessary) and an active Internet connexion if GeoAlert-Extreme Wizard is
installed

For all Windows 32-bit platforms. Read my review

License or QSL-ware. Today at version 4.1. 60-day-fully-functional free trial
sccuracy - LTI TN

















































When in doubt
GET ON THE AIR |

Use or lose our Spectrum !




