HF Propagation Predictions — Part 1 by G3YTU

INTRODUCTION

This article was written as a follow-on to my presentation on the subject of ‘HF Propagation Predictions’ given to the Mid Sussex Amateur Radio Society on
the 13" November 2015 incorporating the RSGB Propagation Studies Committee (PSC) Video ‘Understanding HF Propagation’ by Steve Nichols GOKYA.

Part 1 describes how to get started with HF Propagation Predictions by using online predictions.

Part 2 will cover HF Propagation Predictions software on your own computer, which | would only recommend to those who are reasonably confident with the
general process of software installation, as the different versions of Microsoft Windows may or may not support the software available at least without
advanced installation techniques.

| have also included a section describing how to obtain the latest solar and ionospheric indices which you may be required to enter into the online predictions
where they are not already included.

HFE PROPAGATION PREDICTIONS — ONLINE

PRE-PREPARED

The following HF Propagation Predictions are pre-prepared in that you do not have to input data or run software but only select those circuits or areas of
interest.

RSGB RADCOM HF PROPAGATION PREDICTIONS GWYN WILLIAMS G4FKH
The RSGB RadCom HF Propagation Predictions prepared by Gwyn Williams G4FKH can also be viewed online at http://rsgb.org/main/operating/propagation-
predictions/ and as shown in Figure 1 overleaf.
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Propagation Predictions for November 2015

Monthly HF Propagation Predictions from Gwyn Williams, G4FKH.

Data download -

Excel spreadsheet for the vision impaired
Excel spreadsheet for data manipulation

The figures represent approximate S-Points.

The colours represent expected circuit probability, i.e. Black = low to very low probability, Blue = good probability and Red = strong
probability.
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Fig 1

There are two options near the top of the screen for downloading Excel spreadsheets for the vision impaired and for data manipulation.
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Clicking on a circuit name such at ‘“Tokyo’ will reveal a BMUF/OPMUF (Basic MUF/Operational MUF) graph in a new window showing the Best Band in Blue
and the 2" Best Band in Grey for the path as shown in Figure 2.

Central U.K. - Tokyo

——BMUF ——OPMUF —o—Best Band 2nd Best

12 14
Time (UTC)

Fig 2

Further information on the predictions can be read at the bottom of the screen
The website of Gwyn Williams G4FKH at http://g4fkh.co.uk/ has more details of propagation related information.
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SHORT-PATH PROPAGATION FROM UK - BY STEVE NICHOLS GOKYA

The ‘Short-Path Propagation Maps from UK’ prepared by Steve Nichols GOKYA can be viewed online
at http://www.infotechcomms.co.uk/propcharts/ as shown in Figure 3.

Select one of the months under the ‘Please select a Month’ heading and a new window will appear as
shown in Figure 4 overleaf.

Information on the current conditions are shown in the lower portion of the displayed window and
include Solar Terrestrial Data from Paul L Herrman NONBH, Estimated Planetary K Index and the Solar
Wind Model from the NOAA Space Weather Prediction Centre. You can view the websites of NONBH
and NOAA by clicking on the pictures.

Click on the amateur band frequency MHz and the time in UTC of interest and the propagation forecast
shown on the world map changes to what you have selected as shown in

Figure 5 overleaf which shows the 21MHz band at 13 UTC for the MSARS 15m weekday Net.

Another month, band or time can be selected and the propagation forecast changes accordingly.
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Short-Path Propagation
from UK

2015
By Steve GOKYA

Based on CW+100W to a dipole at 35ft.
For SSB look for 80%+ reliability

Please select a month:

January Eebruary March April
May June July August

mm&:mm

Notes: Propagation maps created with HamCAP and
based on the predicted smooth sunspot number for the
month and CW /100w to a dipole at 35ft. These are a
rough guide and do not take into account long-path
openings or sporadic E short-path openings in May-
August.

Fig 3
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November

Short-Path Propagation Propagation Forecast

from UK Based on CW+100W to a dipole at 35ft, SSN 49.
For SSB look for 60-70%+ reiiabiliw@[_kel.).

Movember

Propagation Forecast
Based on CW+100W to a dipole at 35ft, SSN 40,
For S5B look for 60-70%+ reliability(Rel.).

Rel |
100

Select another month

Fig 5
Propagation maps created with HamCAPR

Fig 4
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MORE COMPLEX

The following HF Propagation Predictions are more complex than the pre-prepared ones in that you have to input or select data but they have more flexibility
in the choice of circuits or areas you wish to investigate and the display options available.

The VOACAP Online Prediction Services, Point to Point Predictions and the Coverage Area Maps are relatively straight forward and are a good starting point
in addition to the Australian Government, Space Weather Services, lonospheric Prediction Service (IPS) Online Prediction Tools.

VOACAP ONLINE PREDICTION SERVICES

The Voice of America Coverage Analysis Program (VOACAP) is available for use online at http://www.voacap.com/ which is managed by Jari Perkiomaki,
OH6BG/OG6G. This first webpage looks quite complicated with many links and topics of interest. However, for online predictions, there are only a few links
which you need to use.

The top part of the webpage is shown in Figure 6 overleaf, and under the title 'VOACAP Online Prediction Services’ there are four graphics with links
underneath each one to the online predictions options.
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Point to Point VOACAP Quick Guide

Predictions

PrOpaga_tion between by Jari Perkiémiki. OH6BG/OG6G
two locations, all

HF Propagation Prediction and Ionospheric Communications Analysis

This is a "work-in-progress' guide to using VOACAP (Voice of America Coverage Analvsis Program) - free professional HF propagation prediction software from NTIA/TS, originally developed for Voice of

frequenCieS’ ShOWing America (VOA). This guide should get you well started with VOACAP. A more comprehensive discussion about the finer details of using the software can be found in George Lane's book Signal-to-INoise
reliability and signal Predictions Using VOACAP A User's Guide. The book is now available on CD-ROM.

strength. There is now also "The Official VOACAP Blog" - well, it's not too official.

Coverage Area Maps — | NEw:

Propagation from one o 24 July 2015: VOACAP DX Charts - predictions for upcoming DXpeditions

location. si ngle ® 19 July 2015: VOACAP Propagation Planner - a visual planning tool for HF contesters and DXers - now provides more sophisticated propagation prediction charts by zone and by band.
frequency showing VOACAP Online Prediction Services

reliability to other parts

of the world.

VOACAP Propagation
Planner —

Propagation from one
location to DX sites in
either the 40 CQ Zones
or the ITU Zones.
Described as ‘A tool for

professional HF contest Point-to-Point Predictions Coverage Area Maps
& DX expedition 11M Point-to-Point Predictions 11M Coverage Arca Maps
planning’.
150 SP01:02:03{04:0506:07:08:0910111:1; | VIKOEK HEARD ISL
VOACAP DX Charts — FREL i KPO2SD to VKDEK HEARD (via SP, Mar 2016}:
S g 01,02{03/04]05: 15
Propagation from your = Vogl """ 10
’ O3 VET 3. L . & i
location to the gi xg R i
DXpeditions listed. S B™, 5T nEEELY »
08 Wit 20
oz i 5
) . 06 XE 80
These are descrlbed in 07T Txm 0ziozi04i05i06i07i08i09i10i11 1121 13114115]
more detail overleaf:- gﬁ :F'j“ P
 VOACAD Propagation Planner VOACAP DX charts
Visnal tool for HF contesters and DXers: | Predictions for upcoming DXpeditions

Fig 6
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Point to Point Predictions at

B i
http://www.voacap.com/prediction.html : * h
3 Iceland saodec? L4
The Point to Point Predictions option is shown here in Y B oty M A ok
Figure 7 which comprises screen areas divided into a world - e e
map, circular predictions chart, propagation parameters, —-ww/ 7 S o) v 8
transmitter and receiver sites and an online help box. e e T e e e |
Atlantic . b red s Mqham;'!'a‘n_._ .'_,
Select the transmitter and receiver sites either by using the oy esel i i T, = &gl -agﬁ-{.’
world map and moving the red and blue markers with a left o M g e ’“SH
mouse click and hold / release or: e ? i m: ‘
"""" 2o e R TN
By using the transmitter and receiver sites boxes where you Bailtgra
can select preset locations with a drop down menu under corn ) Gt Indian g

chile;
e Atlantic

QTH or enter a locator reference in the Name box and click IO .

. . G I e ——_— 0% 10% 20% 30% 40% 50% 60% T70% B80%
Select the Transmitter Antenna, Power, Mode and Receiver = Mep ta=£2016 1000k et Temciiee - o
Antenna ToRX: 5232  km, 3251 mi, 90 ° Grayline: |2016-02-0975] 11 ~ : 56 ~ Reset

. . Propagation Params “Transmitter Site ? “Receiver Site '
Underneath th_e world map the curre.nt'date and time is s [No o] Meki: [mm = G TS - i e -
displayed, which you can alter by clicking on the calendar to SSN- MnTOA 01 < ° Neme X e Name  RX e
select a different date, and SeIeCting the hour and minutes Today's Sunrise/Sunset Times (UTC) Latitude:  0.0000 [-90..90] Latitude:  0.0000 [-90..90]
from the drop down menu boxes. When you have selected the Transmitter Receiver Longitude:  0.0000 [-180..180] Longitude:  47.0000 [-180..180]
Ri Set Ri Set

desired date and time click on the and the map display el oy e TXantenna:  Dipole @ 10M (331) - R antenna: Dipole @ 10M (331) -
changes to reflect the time chosen displaying the Grayline o B | ez ] e | e Phipowers HI00W &x

TX mode- cW - The circular chart above shows predictions for all HF amateur radio bands.

between the transmltter and rece'ver You can reset the date F 05:16 1914 02:08 16:06 Haver the mouse over the chart for details. For predictions with more

K ) ) Specials: |m| Shortpath + frequency coverage, click the "Run prediction!” button.
and time to the current value by clicking on the Reset button. S —— s rom=|

The circular predictions chart now shows the probability for
the route for each hour of the day and bands 80m to 10m.

Online Help-

NEW! VOACAP Ounaiin- porHo3a npoxoxexna ana yactor 3-30 MM

If you hover your mouse over a coloured segment of the Instructions:
CerIe the t|me band and percentage are d|sp|ayed |n the + VOACAP Online knows about the correct SSM values. Therefore DO NOT set any value to SSM, unless you want to experiment. After you have entered a value in any of the fields, press the
! TAB key instead of ENTER.
Centre CerIe + Ifin doubt, read the User Manual and about new features_

+ Transmitter Site (TX) = Your Station (red) and Receiver Site (RX) = DX Station (blue). Drag the markers on the map to the desired locations. Double-click the markers to swap TX and RX.
+ The red line between the markers shows the great-cirle path (short-path). You can also choose long-path. Zoom the map in/out with the mouse wheel.

If you click on the [Run Prediction!| Below the Receiver Site - Chincsathe yea, & mohi 1 ard X anteimas and 1K paser.
data entry area, a hew page appears with two charts of Circuit | Mo o YOACARAE prapagation predictions

Reliability (%) and Signal Strength at Receiver (dBW) for the
full HF Band between 2 and 30MHz as shown in Figures 8a

cknowledgements

[This service would not have been possible without the support of two special people: Mr George Lane and Mr Greg Hand. Thank you!

& 8b overleaf.

Fig7
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L

The black line across the graph iz MUF.

Circuit Reliability (%)

2815 55N = 47. Minimum Angle- 9.189 degrees
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Coverage Area Maps at http://www.voacap.com/coverage.html

VOACAP Online Coverage Maps
The Coverage Area Maps
option is shown here in Professional-grade high-frequency (3-30 MHz) coverage area predictions
Figure 9 which comprises
screen areas divided into a v cend T Date
ap e - Fagia
world map, Date, S Year: ssM:[ |
Transmitter Site and neda ikl SR Month:
Receiver sites. : e P— g Time UTC: [0 Remember these values
The Date area will default to it spun 10 i ¥ Transmitter Site ¥
X Warth o
the current date and time Atlanti heny MPariban § OoTH: [<< Select a location > v]
which you can change if you M - it Sl b, S e e Name: [T |[ Loccsic |
wish to any other month, .l o Thiles 1 atitnde: [0.0000 | [-90..20]
year and hour. . . frhitpin Longitude: [o.0000 | [-180..180]
Cadtatriis - N 2 E T -
Select the Transmitter Site i Lok Lt ii e l_Dm-E TR
details in a similar manner b ey oW >
Angala - - =
to the Point to Point st Al T :‘ ’:;_“d‘f- —
Predictions and also select il Soutt Eotamaha and: 20M (14.1 MHz)
. =i T Great-circle path:
the band of interest (80m — Sar Atica c o PEE— B
3 - it
10m) from the drop down rponct S
menu. Receiver Sites
. ) BX antenna: [Dipcle @ 10M (3238 |
Select the Receiver Site +
antenna. Shuiharn - [ Run the prediction! |
. 5 o & DI Dcean -
Click on [Run the prediction]] ZO00E 008 b | Terrs of e
below the Receiver Sites OB e e i i
data entry area and a new
page appears with a world Thiz zervice would not have been possible without the support of two special people: Mr George Lane and Mr Greg Hand. Thank vou!
map showing the probability
as coloured areas as shown © 2010-15 Jan Peradmaki (OHGBG), James Watzon (HZ1JTW) and Juho Juoppen (OHEGLV). Questions or suggestions? Wnte to our Helpdesk.
in Figure 10 overleaf.

Fig 9
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VOACAP Online Coverage Maps

Professional-grade high-frequency (3-30 MHz) coverage area predictions

This graph shows the probability of achieving the chosen grade of service (TX mode).

London (51.58N, ©.00E), Dec, 15 UTC, 14.100 MHz, 80 W, SSN 46, Mode: CW
TX Ant: [voaant/d10m.ant 1, RX Ants: [voaant/d10m.ant 1

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

View the coverage map on Google Earth (beta)

To make another map, go back using the browser's Back button. - VOACAP Online point-to-point predictions

© 2010 Jar: Perkuomiki (OH6BG), James Watson (HZ1TW) and Juho Juopper: (OH8GLYV). Questions or suggestions? Write to our Helpdesk.

Fig 10

If you click on the ‘View the coverage map on Google Earth’ beneath the map, the predictions will be saved to a file which is then opened with Google earth as
shown in Figure 11 overleaf
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Ant: [voaant/dlOm.ant 1. RX Ants: [voaant/d10m.ant

=i GEOC
Image Landsat
L 2015 Google

Imagery Da [ i\ 22m  eyealt8

Fig 11
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VOACAP Propagation Planner at http://www.voacap.com/planner.html

The VOACAP Propagation Planner option is shown in Figure 12 which comprises screen areas divided into Date, lonospheric Parameters (Optional), TX Site
Settings and DX Site Settings. There is also a Helpdesk link near the bottom of the screen to an overview of the propagation planner.

VOACAP Propagation Planner, v2.0b

A tool for professional HF contest & DX expedition planning

Date

Year: [2015 | Month:

Ionospheric Parameters (OPTIONAL)
Sporadic E: |N0 V| SSN: | |

TX Site Settings DX Site Settings

QTH: [<= Select a location >> V] Antennas: 10M: [5-el Yagi @ 40M (1327) V]
Name:  [TX || Loc cale | 12M: [6-el Yagi @ 40M (132ft) V|
Latitude: |0 | [-90..90] 15M: [5-el Yagi @ 40M (132ft) V]
Longitude: |0 | [-180..180] 17M: [5-el Yagi @ 40M (132ft) V]
Antennas: 10M: [5-el Yagi @ 40M (132f) V| 20M: [5-¢l Yagi @ 40M (132ft) |

30M: [1/4 wl Vert Gd Gnd v|
40M: [1/4 wl Vert Gd Gnd v]
80M: [1/4 wl Vert Gd Gnd v

)
12M: [5-el Yagi @ 40M (132f) V]
15M: [5-el Yagi @ 40M (132f) V|
(132ft)
)

17M: [5-el Yagi @ 40M (132ft) V|
20M: [5-el Yagi @ 40M (132ft) V| DX sites: ® All 40 CQ Zones, Short Path
30M: [1/4 wi Vert Gd Gnd M Al].le CQ Zones. Long Path
40M: [1/4 wiVeri Gd Gnd___ V| e

(ITU Zones, Long Path
80M: [1/4 wl Vert Gd Gnd v

retr: 1500 W
i’:\:f- _ Run the prediction!
Mode: -CW b

Helpdesk: An overview of the Version 2.0b. For the earlier Version 1.0: VOACAP Propagation Planner User's Manual, PDF.

Note: VOACAP Propagation Planner knows about the correct monthly SSN values. Therefore DO NOT set any value to SSN (an optional Ionospheric Parameter), unless yvou want to experiment.

© 2010-15 Jar Perkiomiki (OH6BG), James Watson (HZ1JW) and Juho Juopperi (OHSGLV). Questions or suggestions? Write to our Helpdesk,

Fig 12
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The Date area will default to the current year and month, which you can change if you wish, to any other year and month.
The lonospheric Parameters area is optional as the note at the bottom of the screen explains...

'VOACAP Propagation Planner knows about the correct monthly SSN values. Therefore DO NOT set any value to SSN (an optional lonospheric
Parameter), unless you want to experiment.’

TX Site Settings — Select the QTH either by using the drop down menu, which shows locations by callsign prefix or, by entering the locator in the Name box
and clicking on the box, which then enters the values in the Latitude and Longitude boxes. Select the transmit antennas for each band, the transmit
power and mode.

DX Site Settings — Select the receive antennas for each band and the presentation of the results required choosing either 40 CQ Zones or ITU Zones which
are both available as Short Path or Long Path.

Click on the [Run the prediction!| box below the DX Site Settings, and a new page appears with a selection of different options to view the prediction results as

shown in Figure 13 overleaf.
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VOACAP Propagation Planner, v2.0b

A tool for professional HF contest & DX expedition planning

Tour prediction 15 complete! Now you can:

1. View the zone-specific propagation charts from vour TX to the world.
< Zomes with WARC bands
« Zones without WARC bands

2. View the band-specific propagation charts from your TX to the world.
= 80 meters

The Google Chrome browser is recommended for viewing the charts above. Other browsers cannot print their colors correctly.

Alternatrvely, vou can alse:

* Download vour VOACAP prediction as text raw data (right-click to save target to disk)
* Download a2 propagation data analysis tool, Propagation Planner, which i3 available for Windows and Intel Maes (v0.94).
* Open the predichion text file with Propagation Plarmer
* For CQ Zones:
: Download this Excel workbook [Office 2010 and later] or [Office 2003 and earlier], and copy the band-specific predictions from Propagation Planner to their corresponding tabs (30...10) in the workbook. The 40+ CQ Zone summary tabs will be populated
automatically!
* For ITU Zomes:
= Download this Excel workbook [Office 2010 and later] or [Office 2003 and earlier], and copy the band-specific predictions from Propagation Planmer to their corresponding tabs (80...10) in the workbook. The 110+ ITU Zone summary tabs will be populated
automatically!

To make another VOACAP prediction, go back using the browser's Back button - or click here.

As you kmow, any software or service on this website 1s provided "as 15", Use at your own nisk.

© 2010-13 Jan Perkndmaki (OH6EG), James Watson (HZ1TW) and Juho Juoppen (OHEGLV). Questions or suggestions? Write to our Helpdesk.

Fig 13
Option 1 — View the zone-specific propagation charts

You can select either with or without the WARC bands by clicking on the highlighted text of your choice and another page appears as shown in Figure 14 overleaf, which
shows the first three zones.

Option 2 — View the band-specific propagation charts.

You can select any band between 80m and 10m by clicking on the highlighted text of your choice and another page appears as shown in Figure 15 overleaf, which shows
the 40 CQ Zones (Short Path) for the 15m band.

15 HF PP Article vl Part 1 G3YTU Published February 2016




HF Propagation Predictions — Part 1 by G3YTU

i TX to KLY {via 5P, Dec 2015): 7215 km, 4483 mi, 244 =
01:02:02:04:05/06 0708 08 MDi11142 13 14 15 13 1? 13 1.9 20 21 22 23 2&

TX to VO2 (via SP, Dec 2015): 4389 km, 2727 mi, 298 * |
0304050607 0809101112 13 14 15 161T: 13513=2{:=21 222324

07 08 05 10 1112 13 141:

013 TX to VET [via 5P, DE(:.EIHE} T305 kmn, 4663 mi, 324 *
i 1;&203040505{37113[!51 11 12 13 14 1516 ‘I?' 18 132{121 22232-1;
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Other Options — These include downloading the prediction as text together with a data analysis tool, or downloading the results as an Excel spreadsheet. |
have not shown these options in figures but have left it to the reader to try these options.

VOACAP DX Charts at http://www.voacap.com/dx.html

The VOACAP DX Charts option is shown in Figure 16 with a link “‘VOACAP DX Charts’ to a short introduction at http://voacap.blogspot.fi/2015/07/introducing-
voacap-dx-charts.html where this prediction option is described in more detail.

VOACAP DX Charts

Mlake vour HF propazation predictions for DX{paditions

Just enter vour haidsnhead grid locator below, and short-path and long-path HF propagation predictions will be calculated to the DX sites below. Fead the short introduction to VOACAP DX Chars,

Your erid locater: |TX || Run! |

DX Sites

- 3EBCHL, PRodrigues Isl (mid-How 2015

- WEOWL, Willi=s I=1 (Mov 14-23, 2015}

- FRyCHZYL, Beunion [Wow 22 - Dec 1, 2D15)

- ESF, Palmyra (Jan 11-26, 2016}

- E5LJ, Rarotonga, Southernm Cook Is1 (Jam 12-21, Z016)
- TEESEI, South Feorgia (Jan Z016])

- WEPB3TI, South Sandwich [Jan Z01E]

- A%, Tonga (Feb 1E-Z4, Z01f)

- 3MT1T, Guinez [(F=b 18 - Maxr 4, Z01€)

- VEECH, Cocos ([Heeling) Isl (Mar 15-26, 2016}
- VEOEH, Heard Isl (Mar 6§ — Apr 20, 2016}

- FT4J%, Juan de ¥owa (Mar 31 - 2pz 14, 2016]

& 2010-15 Jari Perkioméki (OHSEG), Jame: Watzson (HZ1TW) and Tuho Toopperi (OHIGLY). Questions or suggestions? Write to our Halpdazk

Fig 16
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Under the title ‘DX Sites’ a list of current or future operations are listed together with
links to their own websites.

You will need to enter your Maidenhead grid locator and click the Box. If you are
not sure of your Maidenhead grid locator then try the following website which calculates
it for you. http://gthlocator.free.fr/index.php

Once you have run the prediction option you will see a series of graphics showing both
the Short and Long Path predictions for all the DX Sites. The Short Path and Long Path
predictions for 3BOHA Rodriguez are shown in Figure 17.

If you hover your mouse over any of the coloured squares in the top chart with bands
and times, you will see the probability of a QSO and the calculated signal level
displayed.

Similarly, the TX and RX squares in the bottom chart will show the exact times of
sunrise and sunset which are shown by the greyed out boxes.
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T
3B9HA RODRIGUEZ

_I0B0WX to 3BSHA RODR (via LP, Nov 2015}: 30033 km, 13662 mi, 303 °
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AUSTRALIAN GOVERNMENT SPACE WEATHER SERVICES
IONOSPHERIC PREDICTION SERVICE (IPS)

The Australian Government, Space Weather Services, lonospheric Prediction Service (IPS) provides a number of Online Prediction Tools at
http://www.sws.bom.gov.au/HFE _Systems/7/1 which are shown in here:

19

Aunstralian Governm ent
Burean of Meteorology

___ Home | Space Westher | Ssteliite | Geuphysical | Solar | HF Systems | Products and Services | Educational | Waorld Dets Centre:

= Australasia
HAP Charts
HF Conditions
Ionogram Viewer
Ionospheric Map
LAMP Charts
T Index
+ High Latitude and IFY
= High Latitud= Conditicns
s Intermastionsl Polar Year
= High Latitude= Links
+ Global HE
= HF Condiions
* Fadecut Charts
= Polar Cap Absorplion
= T Index
= Tonospheric Map
.
.
.

HAP Charts
LAMP Charts
T Index Map
= Prefdidtion Tools
= Index Fiots
= {ulgoora HF Spectrum
» Section Information
= HF Systerms Help Page
= HF Communications Problem

Page
» Labest Mews

Space Weather Workshop

Home » HF Systems » Online Tools » Predicbon Tools

Auroral Al-Sky Camera
s Click Here "

Space Wealher Services

= e et e -

FORECAST S0L: Normal & MAG: Normal & I0N: Normal & Lok for somethhing? Srtese.un:hﬂ

Sunday, Dec 27 2015 15:03 UT |

Prediction Tools
IPS provides the following enline prediction tocls. Your feedbadk is welcome,
Tool Description
Combined HF HAP, Min-Max HAP, URSL, GRAFEX, Air Route, RAAF Air Route, LAMP and

Prediction Freqguency s=lection.
Digital HF Prediction Relizbility and other features of digital HF radio.

WHF/UHF Ares
Prediction

Calculates and displays RF signal loss for VHF/UHF {30MHz - 3GHz).

Click on the each tool's Help button for more detailed information on how to operate the tool. ¥ou can request additional HAP charts or
website medifications by emailing office@ips.gov.au.

Advanced

For more detailed HF predictions including field strength predictions, you can purchase the IPS Advanced Stand #lome Prediction
System. The IPS Ground Wawve prediction System (GWPS), which estimates ground wave range values under specified ground and
operating conditions is also available for purchase. For more details on these software packages see:

- ] ACA

= More about GWES
= How to order ASAPS or GWPS

Troubleshooting
Most of these tools are Java applets. If they do not display properly, there might be 2 problem with Java in your browser. You can:

= test that Java is working comrectly
» download and install the latest version of Java

. Top

About SWS | Feedbark | Contact Us | Site Help | Site News | Careers | Site Map | Site sesrch | Adkoiowledgrwnts | Subscribe

Space Weather Services Review Report and Management Rezponse

& Copyright Commonwealth of Sustralia 2015, Bur=au of Met=orology (83N 52 637 533 532) disclaimer privacy accessibility
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For HF Predictions options, select the ‘Combined HF Prediction’ tool and a pop-up window will appear asking ‘Do you want to run the application?’ as shown
in Figure 19a. Tick the ‘Do not show this again for apps from the publisher and location above’ and then click the Run button and the screen shown in Figure
19b overleaf, should appear.

Aunstralian Governm ent

Space Weather Services

I

Bwxeau of Meteorology

FORECAST S0L: Normal @0 MAG: Normal & TON: Normal 5 Lowcing fosr Ssewnething? E'h::n:an:ha

Home » HF Systems » Online Tools » Prediction Tools Sunday, Dee 27 2015 15:43 UT

+ Australasia | Ondinee Twoals |
s HAP Charts
= HF Conditions P~ g !
= Ioncgram Wizwer »

s Ioncspherc Map
Ll M =t = - -
s Tindsr Do you want to run this application?

= High Latitude and IPY
=  High Latitude Condilions

+ Inferraticeal Polar Year Name: Combined HF Prediction Tool
= High Latitude Link= ‘r-'i
+ Global HF -2
Sl = Publisher: Bureau of Meteorology
= Fad=oul Chests
. E:Ila; Cap Absarption Location: htip:/fwww.sws.bom.gov.au
* ]ur—:\s?neril: Map
AR el This application will run with unrestricted access which may put your computer and personal
+ T Index Mag information at risk, Run this application only if you trust the location and publisher above.
« Pradiction Tooks o
= Ing=x Plcis || Do not show this again for apps from the publisher and location above

# Culgoora HF Spectrum
o Section Information

* HF Sy=tmms Help Page
. Efg:_“"”"'“t'““":h'“ Mare Information I Run | [ Cancel
w Ltest News
k. o
&
I?I ((
ﬁ -
[
— —
L
—

Fig 19a
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P g

Space Weather Services A g

Australian Government

Bureau of Meteorology

Home | Space Weather | Satellite | Geophysical | Solar | HF Systems | Products and Services | Educational | World Data Centre

—1E = ms FORECAST SOL: Normal ) MAG: Normal @ ION: Normal @ Looking for something? Site search @
Home » HF Systems » Online Tools » Prediction Tools Sunday, Dec 27 2015 15:16 UT
» Australasia
+ HAP Charts
Pt e Combined HF Prediction Tool

* Ionogram Viewer

+ Ionospheric Map S
¢ LAMP Charts Choose an HF prediction tool from the Choose Tool panel.

+ T Index

» High Latitude and IPY

+ High Latitude Conditions
+ International Polar Year

* High Latituda Links | Choose Toaol

= Global HF :
s BE Eondibione Tool selection

Fadeout Charts

1'1‘:'1':;;“ PLLA R Air Route Chart () Base to aircraft HF communication prediction.

L]
L ]
L]
+ lonospheric Map
L]
L]
L]

If vou need more information on how to use a tool, please click its Help button. Your feedback is welcome.

HAP Charts GRAFEX () Pointto point HF communication prediction.
LAMP Charts

T Index Map

s Prediction Toaols :
s Index Plots Local Area Mobile Prediction (LAMP) () Point to point HF communication prediction, within 1000km of base point.

* Culgoora HF Spectrum

* Section Information Min-Max (Area of Coverage) HAP () Base to area of coverage HF communication prediction for a given frequency.
*# HF Systems Help Page
+ HF Communications Problem
Page
* Latest News

Hourly Area Prediction (HAP) () Base to area HF communication prediction.

Metwork Frequency Selection () Point to point HE network frequency selection.
RAAF Air Route Chart () RAAF base to aircraft HF communication prediction.

LURSL ) Upper, Recommended, Secondary and Lower HF frequency prediction.

Fig 19b
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There are eight options but only five are considered in this paper as being of interest to amateur radio operators and are listed below:-
e GRAFEX - Point to point HF communication prediction
e Hourly Area Prediction (HAP) — Base to area HF communication prediction
e Local Area Mobile Prediction (LAMP) — Point to point HF communication for a given frequency
¢ Min-Max (Area of Coverage) HAP — Base to area of coverage HF communication prediction for a given frequency
e URSL - Upper, Recommended, Secondary and Lower HF frequency prediction
These are described in more detail as follows:-

GRAFEX

The GRAFEX option is shown in Figure 20 on the following page, and comprises a world map with three tabs:
Map view

Circuit

Date + T-index

Where you can either select or enter data.

There are four buttons beneath the tabs and data window:
Predict to run the predictions,

Reset to clear all the settings,

Clear Circuit to clear the Circuit details and

Help which provides further information to help you with running these predictions.
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Click the ‘Map view’ Tab and centre the
map on the U.K. by clicking on the 0
degrees in the Map view box above the
world map.

Click the ‘Circuit’ Tab and either enter the
details of the transmitter and receiver
together with the latitude and longitude in
the boxes within the window, or use the
left hand mouse button to click first on the
world map where the transmitter is
located, and then again where the receiver
is located.

The transmitter and receiver locations can
be cleared by clicking on the ‘Clear
Circuit’ button above the world map.

If you start to type a location such as
‘London’ in the entry box, if it is a location
held in the database, then any names will
be shown in a drop down list from which
you can select the wanted location.

Any locations not in the database will need
to be entered manually or by means of the
World Map.

Click the ‘Date +T-index’ Tab and select
the Prediction date on the left hand side
and the T-index selection on the right hand
side.

The T-index should generally be set to
‘Australian T-index forecast’ and ‘Monthly’
but you may wish to experiment with the
‘Current real-time T-index’ settings.

Once all the data has been selected or
entered, run the predictions by clicking on
the ‘Predict’ button above the world map.
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Combined HF Prediction Tool

Choose an HF prediction tool from the Choose Tool panel.

If you need more information on how to use a tool, please click its Help button. Your feedback is welcome.

Choose Tool | GRAFEX |

I Map wiew

Centre longitude View

(= 180 degrees

Circuit

[
[ Map view
|
(

(= Formal
Date + T-index -

) 0 degrees ) Zfoomed

| Predict | [ Reset | | ClearCircuit | | Help | lat

long

i s i
&, an ol s
i :

Fig 20

Published February 2016




HF Propagation Predictions — Part 1 by G3YTU

The GRAFEX output is shown in Figure 21, and consists of a combined
graph and tables for the first and second modes of propagation giving:

OWF (Optimum Working Frequency),
EMUF (E Layer Maximum Usable Frequency),
ALF (Absorption Limiting Frequency) for each hour in UT.

The key below the graph indicates the meaning of the characters used to
plot the graph.

Further information in available online by clicking on the ‘Help’ button above
the world map on the GRAFEX page.
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The GRAFEX output

GRAFEX Inmput Data:

Date: 25 12 2015

Tx Name: LONDON Tx latitude: 51_.50 Tx longitude: 355
Bx Kame: NE¥ YOERE Ex latitude: 40.73 BEx longitude: 2
T-index: €3

-B3

85.58

IF3 GRRFEX HE FREQUERCY FREDICTICONS ADDRE33 HO. 1234

Circuit: LOKDON KE® YORE Date: 25 December, 20135 T-index: €3
Bearing=: 288 51 Di=stance: S55&7 km

Fir=t MHode — Freguency (MHz )} ————————— | Jecond Hode
2F 3-4 ZE 0 1 5 10 15 20 25 an a5 40 aF 10-11 3E 1
UL F EMOF ALF |.---1-- boeeeclee el e el cee oo -1 OWE-EMUOF  ALF TT
g S.2 0.0 0.0 XXMDOOAAMPR 6.7 2.3 0.0 00
g1 5.0 0.4 0.0 XDDOOLMPAR €.6 2.3 0.0 01
g2 8.8 0.0 0.0 XXMORMFRR €.4 2.3 0.0 o2
03 8.5 0.0 0.0 XADD0MMPRR €.3 2.3 0.0 03
g4 8.5 0.0 0.0 XHMOSMERS €.2 2.3 0.0 04
03 8.€ 0.0 0.0 XXMDOOMMFRR 6.3 2.3 0.0 05
06 B.€ 0.0 0.0 XDDOOLMMPAR €.3 2.3 0.0 0OE
07 8.8 0.0 0.0 XXMHRERMMFRR 6.4 2.3 0.0 0%
ga 8.7 0.0 0.0 XADD00AIRR €8 2.3 0.0 08
as B8.% 0.0 0.0 XEMOSOOIRS €7 2.3 0.0 0%
i¢ B8.8 0O0.00 5.7 AR €8 0.0 S5.€ 10
11 5.8 0.0 AB.4 R3T% & i i B P i TR s B 1, |
17 15.3 0.0 9.4 33 MMFFr%%% 0.8 0.0 7.2 12
13 20.8 0.0 5.8 33X ManNANMET RRRE. . 15.5 124.4 7.3 113
14 23.3 0.0 10.0 33X XaannnRnny MEFRYeER. . . b e i & B TR st e !
15 24.3 0.0 10.6 L33 MOONANDANS MMPFRGRR_ . 1.8 10.8 8.0 15
16 23.3 0.0 10.8 33 MO0n0nnnn] MECRRRG . . 17.8 0.0 8.2 1€
17 21.3 0.0 10.6 33 MDOOAMMIET FRAGE. . 15.8. 0.0 8.1 17
18°18.4 0.0 10.0 LM MALMPEERE & . 13.4 g2.0 7.8 18
19 34 .7 0.0 B.F e MMFEYRE T0:5 0.8 T-1:19
20 11.9 o0.0 4.7 M0N0 PRRE. . B.-3 0.0 5.7 20
21 10.4 0.0 0.0 HNMOANLANE & 7.5 2.3 0.0 21
22 S.€ 0.0 0.0 XXDDODRAIFR R €. 2.3 0.0 22
23 5.2 0.0 0.0 XOARAaFR % €.6 2.3 0.0 23
DL OWE . EMOF ALE - |-:-0Z::o-lo--oolovced seovlicowal w2etze.<]- ONE ENDOF ALF .TY
|. TU3IABLE LE33 THRK 50% OF DAY3 |% TU3AELE 50% TO 0% OF DAYS |
|IE BOTH E and F MODEZ 90% OF DAYS |¥ MIXED FIR3T AND JECOND F MODES |
IEF FIRST F MODE OMLY |E E-LAYER PROPAGATICN IP S0% E and S50-S0% F |
13 SECOWD MCODE3 ONLY |A HIGH RBE3ICRPTICH |1X COMPLEX MODE3 |

(c} 30-Dec—2015 BoM Gpace ¥Weather Jervices, 3ydney Enstralia +€1-2-5213-8000

Fig 21
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Hourly Area Prediction (HAP) A actrallan Goverma ot

The Hourly Area Prediction =  Bureau of Meteorology
(HAP) option is shown here in
Figure 22 and comprises a
world map with four tabs:

Auroral AlI-SKy Catiera
&£ __ Click Here -

Space Weather Services

FORECAST S0L: Normal & ms;mm&:m;mamﬁa Lk rogy Fior Srriethinng? Ehzmrﬂta
Tuesday, Jan 05 2016 19:05 UT

= Australasia Ovlliree Torols:

Map view * HEP Charts
Combined HF Prediction Tool

= HF Condilion=
= Iomogram Viswer
Cheoose an HF prediction tool from the Choose Tool panel.

= Ionospheric Map
® LAMP Chests
= T Imdex

= High Latitude and IPY
= High Latitude Condilions
= Intermational Polar Yesr
= High Latitude Links

Base location
If vou need more information on how to use a tool, please click its Help button, Your £ ) is welcome.

Frequencies
Date + T-index

Where you can either select or
enter data.

There are three buttons beneath
the tabs and data window:

= Global HE

= HF Conditions=
Fad=out Charts
Polar Cap Ab=orption
T Indes

Ionosphenc Map
HAP Chesrts

LAMF Chasts

T Indexc Map

[ Choose Tool T HAP ]

Map view
Map view

Base location

-
Frequencies @ 180 degrees

Centre longitude

Predict to run the predictions " e e | Date + T-ingex || '/ 0dearess - Zonisd
= Culgoora HF Specirum
Reset to clear all the settings s i
- 5 ms Help Pag=
. = HF Communicationr=s Problem
Help provides further Pag=
information to help you with | Predict | | Reset | | Help | It

running these predictions.

=

Click the ‘Map view’ Tab and
centre the map on the U.K. by
clicking on the 0 degrees in the
Map view box above the world
map.

Click the ‘Base location’ Tab
and either enter the name of the
base together with the latitude
and longitude in the boxes within
the window, or use the left hand
mouse button to click first on the
world map where the base is
located. Continued overleaf:
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The base location can be cleared by clicking on the ‘Reset’ button above the world map. If you start to type a location such as ‘London’ in the entry box then,
if it is a location held in the database, then any names will be shown in a drop down list from which you can select the wanted location.

Any locations not in the database will need to be entered manually or by means of the World Map.

Click the ‘Frequencies’ Tab and click either the ‘Defaults’ or ‘Amateur’ buttons and a set of frequency bands will be entered into the 10 boxes above. Clicking
on the ‘Clear’ button will clear the boxes. You can also type into the boxes with any other frequencies of your choice but note that they are in kHz so 14 MHz is
entered as ‘14000’

Click the ‘Date +T-index’ Tab and select the Prediction date on the left hand side and the T-index selection on the right hand side. The T-index should
generally be set to ‘Australian T-index forecast’ and ‘Monthly’ but you may wish to experiment with the ‘Current real-time T-index’ settings.

Click on the world map with the left hand mouse button where you want the top left hand corner of the area to be and drag the mouse to select the rectangular
area required.

Once all the data has been selected or entered, run the predictions by clicking on the ‘Predict’ button above the world map.

The HAP output is shown in Figure 23 overleaf, and consists of a summary of the prediction input data with the results on four separate pages according to
the time period shown. To view any of the pages click on the link and the results are as shown in Figure 24 overleaf:
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Input Data:
Date: 5 1 2016
Base Name: LONDON PBase latitude: 52 Base longitude: 360
REegion NW latitude: 45 Region NW longitude: -125 (rounded)
Nunmber of Freguencies: 9

1838 3650 7150 10125 14175

18118 21225 24540 28850 -1

Data i= being Proccessed.
Execution time varies with machine load, and area of HAP chart.

LONDON

T index used for prediction: 0061

Click here for HAP Result Page 1 (00-05UT)

Click here for HAP Result Page 2 (06-11UT)

Click here for HAP Result Page 3 (12-17UT)

Click here for HAP Result Page 4 (18-23UT)

Fig 23

Further information is available online by clicking on the ‘Help’ button above
the world map on the HAP page.
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Hase: LONDON Date: & January, 2016 Tindex: &1
IPS Raodio and Space Services
On—Line Hourly Area FPredictions (HAP)

18 36 7.1 19.0 141 181 21.2 24.9 2568 :aﬂﬂ#

240 260 260 300 Z20 2440

ZBO 300 320

240 260 280 s FEG 244 260 280 Ele) F20

Dashed contours delineote areoss where low signol strenglh may be exparienced

17 UT

244 260 ZE60 300 S0 249 260 300 320
1.8 3.6 7.1 101 14.1 181 21.2Z 24.8 25.3

fHzZ

Fig 24
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Local Area Mobile Prediction
(LAMP)

The Local Area Mobile Prediction
(LAMP) option is shown in Figure 25,
and comprises a world map with four
tabs:

Map view
Base location
Frequencies and

Date + T-index, where you can either
select or enter data.

There are three buttons beneath the
tabs and data window:

Predict to run the predictions
Reset to clear all the settings and

Help, which provides further
information to help you with running
these predictions.

Click the ‘Map view’ Tab and centre
the map on the U.K. by clicking on the
0 degrees in the Map view box above
the world map.

Click the ‘Base location’ Tab and
either enter the name of the base
together with the latitude and
longitude in the boxes within the
window, or use the left hand mouse
button to click first on the world map
where the base is located.
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& Bustralasia
® HAP harts
= HF Conditions
= Ionogram \Wiswer
= Ioncspheric Map
s LAMP Charts
= T Index
= High Latitude and IPY
= High Latitude Conditions
= Intesnational Polar Yesr
= High Latitude Links
= Global HE
= HF Condition=
Fag=pul (harts
Polar Cap Ab=orption
T Index
Iono=spheric Map
HAaP hest=
LAMP Charts
T Index Map
> Onlivee Tools |
= Prediction Teols
s Index Plot=
®= Culgoora HF Spactrum
» Section Information
= HF Systems Help Pag=
= HF Communications Probilem
Page
s Latmst News

Home » HF + Online Teols » Prediction Tools

L e

- =
-

FORECAST S0L: Normal @ MAG: Moderste fi T0N: Moderate f§ Looking for something?  Sete search

Oy Tustalss

Combined HF Prediction Tool

Choose an HF prediction tool from the Choose Tool panel.

If you meed meore information on how to use a tool, please click its Help button. Your feedback is welcome.

Choose Tool | LAMP |

Tuesday, Jan 05 2016 15:05 UT

Map view
Map view

Base location Centre longitude

)
Frequencies W =0 degres
Diate + T-index W iEgeees

Reset | [ Help J

| Predict | |—

|

WView
(® Mormal

) Zoomed

lat
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The base location can be cleared by clicking on the ‘Reset’ button above the world map. If you start to type a location such as ‘London’ in the entry box then,
if it is a location held in the database, then any names will be shown in a drop down list from which you can select the wanted location.

Any locations not in the database will need to be entered manually or by means of the World Map. You will see an oval drawn in blue dashes on the world

map which shows the local area for which the prediction will cover.

Click the ‘Frequencies’ Tab and click either the ‘Defaults’ or ‘Amateur’ buttons
and a set of frequency bands will be entered into the 10 boxes above. Clicking
on the ‘Clear’ button will clear the boxes. You can also type into the boxes with
any other frequencies of your choice but note that they are in kHz so 14 MHz is
entered as ‘14000’

Click the ‘Date +T-index’ Tab and select the Prediction date on the left hand
side and the T-index selection on the right hand side. The T-index should
generally be set to ‘Australian T-index forecast’ and ‘Monthly’ but you may wish
to experiment with the ‘Current real-time T-index’ settings.

Once all the data has been selected or entered, run the predictions by clicking on
the ‘Predict’ button above the world map.

The LAMP output is shown opposite in Figure 26, and consists of a summary of
the prediction input data with the results presented on a graph below of distance
and time for the frequencies shown in the coloured key above the graph.

The prediction is designed for either a Base to Mobile or Mobile to Mobile
communications within 1000km of the base location.

Further information is available online by clicking on the ‘Help’ button above the
world map on the LAMP page.

Fig 26
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LEME Input Data:

Date: 5 1 2016

Chart Wame: 52 3€0

T—index: €1

Latitudel: 51.50 Longitudel: 355.83

¥Fumber of Frequencies: 5
1838 3&50 7150 10125 14175
18118 21225 245490 Z0AA50 —1

Processing data....Plea=e wait

0 0 Address NMo: 1234 52 360 Date : &5 January, 2016 Chart: 1 O keybar nf. 4
IPS Radio and Spoce Ssrvices
Local Area Mobile Pradictions

52 JE0

S January, 2016

Foint 1o point comrmunization within 1000kms of obewe locetion,

N N |
MH PR

1.8 3B 741 1.1
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Min-Max (Area of Coverage)
HAP

The Min-Max (Area of Coverage)
Hourly Area Prediction (HAP)
option is shown in Figure 27 and
comprises a world map with four
tabs:

Map view

Base location
Frequencies and
Time + T-index

Where you can either select or
enter data.

There are three buttons beneath
the tabs and data window:

Predict to run the predictions
Reset to clear all the settings and

Help, which provides further
information to help you with
running these predictions.

Click the ‘Map view’ Tab and
centre the map on the U.K. by
clicking on the O degrees in the
Map view box above the world
map.

HF Propagation Predictions — Part 1 by G3YTU

 Home » HF + Online Tools » Prediction Tools

& Australasia
= HAP Charts
s HF Condition=
= Tonogram Wizwer
= Ionospheric Map
= LAMP Charts
s T Index
= High Latitude and IPY
= High Latiturde Condifions
s International Polar Yesr
= High Latitude Links
& Global HE
= HF Conditions
Fadeoul (harts
Polar Cep Abearption
T Index
Iomc=phe=ric Map
HAP Charts
LAMP Charts
T Index Map

= Pradiction Toolks
s Inde=x Plofs
» Culgoora HF Spectrum
= Section Information
= HF Sy=fems Help Pags
= HF Communications Probilem
Fag=
® Latest News

FORECAST SOL: Normal @ MAG: Moderste fi, T0M: Moderste [

Combined HF Prediction Tool

Choose an HF prediction tool from the Choose Tool panel.

If you need more information an how to use a tool, please click its Help burton, Your fa

| choose Tool | MinMax HAP |

Lok g Fior sowmething?  Site ssarch Y

Tuesday, Jan 05 2018 15:05 UT

is welcome.

Map view

Map view

Base location
Frequencies
Time + T-index

Centre longitude
(® 180 degrees

() O degrees

| Predict | | Reset | | Help |

=

Wiew
(=) Mormal
() Zoomed
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Continued overleaf:
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Click the ‘Base location’ Tab and either enter the name of the base together with the Input Data:

latitude and longitude in the boxes within the window, or use the left hand mouse button to | 23== = & 222¢

8 Base latitude: 4% PBase longitude: Z3Z

. . . Ea=e Name: lat4%lng-12

click first on the world map where the base is located. Hegion W latitude: 50 Region NN longitude: -130 [rounded)
) ) ) Kumber of Frequencies: 5
The base location can be cleared by clicking on the ‘Reset’ button above the world map. 1838 3650 7150 10125 14175
H H et H 8118 21225 24940 Z8830 -1

If you start to type a location such as ‘London’ in the entry box then, if it is a location held ks ek
in the database, then any names will be shown in a drop down list from which you can Data iz being Froceessed. _ R ol
Se|eCt the Wanted |Ocati0n. Exemcution time varie=s with machine load, and area of HEF chart.

T index used for predictiomn: 00€1

Any locations not in the database will need to be entered manually or by means of the
World Map.

Click the ‘Frequencies’ Tab and click either the ‘Defaults’ or ‘Amateur’ buttons and a set
of frequency bands will be entered into the 10 boxes above. Clicking on the ‘Clear’ button
will clear the boxes. You can also type into the boxes with any other frequencies of your
choice but note that they are in kHz so 14 MHz is entered as ‘14000'.

lick here for HAP Result at 14 UT

lick here for MinMax HAP Result for 1838 kHz at 14 UT

g N 7 | 7

lick here for Minkax HAP Result for 3650 kHz at 14 UT.

dick; here for MinMax HAP Result for 7150 kHz at 14 UT

a

Click the ‘Date +T-index’ Tab and select the Prediction date on the left hand side and the
T-index selection on the right hand side. The T-index should generally be set to Click here for Minhax HAP Result for 10125 kHz at 14 UT.
‘Australian T-index forecast’ and ‘Monthly’ but you may wish to experiment with the

‘Current real-time T-index’ settings. Click here for MinMax HAP Resuilt for 14175 kHz at 14 UT.
Enter the prediction time (hour) in a two digit format. Click here for MinMax HAP Result for 18118 kHz at 14 UT.
Click on the world map with the left hand mouse button where you want the top left hand Click hera for MinMax HAP Result for 24275 kHz at 14 UT.

corner of the area to be and drag the mouse to select the rectangular area required.
Click here for MinMax HAP Result for 24940 kHz at 14 UT.

Once all the data has been selected or entered, run the predictions by clicking on the
‘Predict’ button above the world map. Click hers for MinMax HAP Result for 23850 kHz at 14 UT.

Fig 28

The Min-Max HAP output is shown in Figure 28 and consists of a summary of the prediction input data with the results on separate pages, the first one for the
time entered and the others for each of the frequencies entered.

To view any of the pages click on the links. The results for the time entered are shown in Figure 29a overleaf, consisting of a coloured chart of the area
selected on the world map with suitable frequencies shown on the map in colour according to the key above the chart.

The results for the frequencies are as shown in Figure 29b overleaf, consisting of a white outline map on black background of the area selected on the world
map with suitable frequencies shown on the map in colour according to the key above the chart.

Further information in available online by clicking on the ‘Help’ button above the world map on the Min-Max HAP page.
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IFS Radia and Space Services
Hourly Area Predictions (HAP)

S January, 2018 HR: 14 UT
|

MHz Y& 58 w1 .
50 ~ T T T T T e e . ................. . .....

40 . ........... ......
:jG ..............................................................................

20

14

240 280 280 300 324
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Fig 29a
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URSL — Upper, Recommended,

bkt Ausiralian Government o i 5 e i
Secondary and Lower HF 4 oy, ——————— Space Wealher Services G T ——
Frequency 3 Bwxean of Meteor ology e
Howee | Spowe Weattier | Sstellite | Geopliysical | Solar | HF Sysbenrs | Prodocks and Services | Bdueational | Workd Dabs Centne
The Upper, Recommended, ; e S i e seaciie e
Secondary and Lower HF Home » HF Systems » Online Tools » Prediction Tools Tuesday, Jan 05 2016 20:06 UT
Frequency (URSL) option is s Australasia (Ol Touts ]
. . * HAP Chacts
shown in Figure 30 and e Combined HF Prediction Tool
Comprlses a World map Wlth four z ;ﬁ;%:::;hp Choaose 2n HF prediction too! from the Choose Tool panel.
tabs: 2 'Hl'ghI Lda?tunle and TPY If wou need more information on how to use a tool, please click its Help burtan. Your f= is welcome.
ap view T
o e [ choose Tool | URSL |
Circuit s HF Conditions

Fad=oul (herts =
Plar Cmp &bmarption 5 Map view
T Index Map view

Ioncspheric Map

& o E : i View
H-—-f“:ha e Ci i Centre lo gltude =
Il‘_.‘ll- Mo al

Frequencies and

Date + T-index

| Frequencies W S demens
Where you can either select or » Prediction Tools (Date + Tindex || © 0desress () Zoomed
entel’ data, = Culgoora HF Spectrum

= Section Information
= HF Systems Help Page

There are four buttons beneath “ HF Communications Froblem
the tabs and data window: T e | Predict | | Reset J [ Clear Circuit J | Help J |at
Predict to run the predictions o

Reset to clear all the settings

Clear Circuit to clear the circuit
data and

Help, which provides further
information to help you with
running these predictions.

Click the ‘Map view’ Tab and
centre the map on the U.K. by
clicking on the 0 degrees in the
Map view box above the world
map.

Continued overleaf:
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Click the ‘Circuit’ Tab and either enter the details of the transmitter and receiver together with the latitude and longitude in the boxes within the window or use
the left hand mouse button to click first on the world map where the transmitter is located and then again where the receiver is located.

The transmitter and receiver locations can be cleared by clicking on the ‘Clear Circuit’ button above the world map. If you start to type a location such as
‘London’ in the entry box then, if it is a location held in the database, then any names will be shown in a drop down list from which you can select the wanted
location.

Any locations not in the database will need to be entered manually or by means of the World Map.

Click the ‘Frequencies’ Tab and click either the ‘Defaults’ or ‘Amateur’ buttons and a set of frequency bands will be entered into the 10 boxes above. Clicking
on the ‘Clear’ button will clear the boxes. You can also type into the boxes with any other frequencies of your choice but note that they are in kHz so 14 MHz is
entered as ‘14000’

Click the ‘Date +T-index’ Tab and select the Prediction date on the left hand side and the T-index selection on the right hand side. The T-index should
generally be set to ‘Australian T-index forecast’ and ‘Monthly’ but you may wish to experiment with the ‘Current real-time T-index’ settings. Enter the
prediction time (hour) in a two digit format.

Click on the world map with the left hand mouse button where you want the top left hand corner of the area to be and drag the mouse to select the rectangular
area required.

Once all the data has been selected or entered, run the predictions by clicking on the ‘Predict’ button above the world map.

The URSL output is shown in Figure 31 overleaf, and consists of a summary of the prediction input data with the results below in tabular form of the suitable
Upper & Lower Usable frequencies, Recommended and Secondary frequencies for each hour.

Further information in available online by clicking on the ‘Help’ button above the world map on the URSL page.

Continued on next page:
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The URSL Output

URSL Input Data:

Date: & 1 2016

Chart NHame: LONDON NEW YORK
T-index: &1

Latitudel: 40.72 Longitudel: 285.08
Latitude2: 51.50 Longitudel: 358.83
Number of Freguencies: §
13 7 10 14
g8 21 24 28 -1
Processing data....Please wait
ADDRESS NO. 1234
URSL - BECOMMENDED FEEQUENCIES FOR HF COMMUNICATIONS FOR CIRCUITS LISTED 3 Janmary, 2016
**NITS: FREQUENCY - MHZ, TIME - UT , DISTANCE - EMS R AND 5 ARE RECOMMENDED AND SECONDARY FREQUENCIES**
T AND L ARE UPPER AND LOWER USABLE FREQUENCIES**
VERTICAL ANGLE(S) - DEGREES NO SUITABLE FREQUENCY INDICATED BY ZEROQO**
A VALUE PRECEDED BY AN ASTERISKE (E.G., "*4") TNDICATES A LOW PROBABILITY OF SUCCESS
HAME DISTANCE oT 00 01 02 03 04 OS5 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
LONDON NEW YORE 5567 U 10 10 10 10 10 10 10 10 10 10 10 10 14 24 24 28 24 24 21 14 14 10 10 10 10
R o SR B S S o R P S T 714 18 21 21 21 21 18 14 1010 7 7T 7
2F 3- 4 3F 10-11 2E 0 3E 1 s F. 03 =3 3 i3 3 3 3 3 3 *+10+%10 10 14 1& 18 18 18 14 10 g A 3 Fn S
L s [P - i R | T R | Lo 7T 710 10 10 10 10 10 10 10 T e A Az 4

Prepared on 6-Jan-2016 by BOM SPACE WEATHER SERVICES, Sydney - PO Box 1386, Haymarket NSW 1240, Am=stralia - Tel:+61-2-9%213-8000

Fig 31
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SOLAR & IONOSPHERIC INDICES

ROYAL OBSERVATORY OF BELGIUM
SOLAR INFLUENCES DATA ANALYSIS CENTRE (SIDC)

The link http://www.sidc.be/silso/ takes you to the Solar Influences Data Analysis Centre (SIDC) page for the Sunspot Index and Long-Term Solar
Observations (SILSO) where you can read the latest sunspot bulletin by clicking on the link ‘Latest Sunspot Bulletin’.

The Bulletin shows the provisional international and normalized hemispheric daily sunspot numbers for the month of publication and includes predictions of
the monthly smoothed Sunspot Number for the next 12 months.

Note: The method of calculation of Sunspot Numbers was changed on the 1% July 2015 and the historical data amended accordingly. This
unfortunately means that the measured and predicted values are different from those produced by the National Geophysical Data Centre,
Boulder Colorado and are not suitable for use with HF Predictions Programs such as VOACAP without further adjustments.

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA)
NATIONAL CENTRE FOR ENVIRONMENTAL INFORMATION (NCEI)

FORMERLY - NATIONAL GEOPHYSICAL DATA CENTER (NGDC), BOULDER, COLORADO

The National Oceanic and Atmospheric Administration (NOAA), National Centre for Environmental Information (NCEI), formerly the National Geophysical Data
Centre (NGDC), is responsible for the archive and access of solar and space environmental data and derived products collected by NOAA observing systems
and acquired through the World Data Center for Solar and Terrestrial Physics (Boulder).

Archives include extensive collections of data from solar observatories, ground ionospheric sounders, and satellites plus modelled space climatologies.

The link https://www.ngdc.noaa.gov/stp/spaceweather.html takes you to the Space Weather page where you can find the link
https://www.ngdc.noaa.gov/stp/solar/solardataservices.html which takes you to the Solar Data Services page where there are further links to the data
available.

The link https://www.ngdc.noaa.gov/stp/solar/sibintro.html takes you to the Solar Indices Bulletin which does not seem to have been updated since October
2007. The FTP access provides more recent updates but the last one published is August 2014.

Note: There seems to be some doubt as to whether this service will be resumed in the future as no Solar Indices Bulletins have been produced for
over a year.
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NATURAL RESOURCES CANADA

The link http://www.spaceweather.gc.ca/solarflux/sx-en.php takes you to the Space Weather Centre, Solar Radio Flux page where you can read the latest
values measured and also the archived data for daily values and monthly averages.

Note: There do not appear to be any measured or predicted smoothed mean values of solar radio flux which are required for most HF Predictions
Programs.

NORTHWEST RESEARCH ASSOCIATES, INC.
SPACE WEATHER SERVICES

The link http://spawx.nwra.com/spawx/spawx.html takes you to the Space Weather Indices page of the NorthWest Research Associates (NWRA) Space
Weather Services where you can find details of solar and ionospheric indices.

SSN, — Effective Sunspot Number

NWRA produce forecasts of SSN, from foF2 data from the National Oceanic and Atmospheric Administration (NOAA) Space Weather Prediction Centre
(SWPC) at http://www.swpc.noaa.qgov/

SSN; — Solar Radio Flux Sunspot Number

NWRA provide a formula to calculate a Sunspot Number from the daily noon value of the Solar Radio Flux measured at a wavelength of 10.7cm (2800 MHz)
by the Penticton Radio Observatory in Canada at http://spawx.nwra.com/spawx/comp.html

LABORATOIRE D'ETUDES SPATIALES ET D'INSTRUMENTATION EN ASTROPHYSIQUE
L’OBSERVATOIRE DE PARIS

Cycle Eruptions et Rayonnement Cosmique au Lesia (CERCLe)
The link https://previ.obspm.fr/index.php?page=forecasts takes you to the Paris Observatory where you can find details of the Sunspot Index RI12 and the 10-
centimeter flux F10.7 for long-term forecasting.

INTERNATIONAL TELECOMMUNICATIONS UNION (ITU)
RADIOCOMMUNICATIONS BUREAU

The link http://www.itu.int/en/ITU-R/study-groups/rsg3/Pages/rsg3-indices.aspx takes you to the International Telecommunications Union (ITU)
Radiocommunication Bureau Circular of Basic Indices for lonospheric Propagation in Word document format.

The circular is based on data supplied by the Solar Influences Data analysis Centre (SIDC, Brussels), the National Geophysical Data Center, Boulder,
Colorado and the National Research Council, near Penticton, British Columbia, Canada.
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AUSTRALIAN GOVERNMENT SPACE WEATHER SERVICES
IONOSPHERIC PREDICTION SERVICE (IPS)

SUNSPOT NUMBERS

The link http://www.sws.bom.gov.au/Solar/1/6 takes you to the Space Weather Services, Solar Conditions, Monthly Sunspot Numbers page where you can
find details of the observed and predicted values of the Smoothed Sunspot Number and Equivalent 10.7 CM Solar Radio Flux based on the observed Monthly
Mean Sunpot Numbers from SILSO, Royal Observatory of Belgium.

The predicted Smoothed Sunspot Number can be used for HF Predictions such as VOACAP that require a 12 Month Running Mean value.

IONOSPHERIC INDEX T

The Space Weather Services, lonospheric Prediction Service (IPS) Online Prediction Tools previously described use the lonospheric Index T which is
automatically provided from within the predictions themselves. However, you may wish to find out more about this index at the following pages on the Space
Weather Services website.

Note: The Real Time T Index takes account of the changes to the ionosphere due to solar events and should be used with caution and perhaps
only where the propagation path or circuit is within the same area shown on the T Index Map for the given value of the Real Time T Index.
Please check the Help pages for the T Index to read more about this topic.

T Index - Monthly and Real Time

The link http://www.sws.bom.gov.au/HF_Systems/6/4 takes you to a page which describes the Monthly T Indices and the Real Time T Indices both of which
can be used in the Online Prediction Tools. If you click on the highlighted T Index Product you will see further pages of information.

The Monthly T Indices are used when you are producing a prediction for future use and the Real Time T Indices are used when you will be using the
prediction results immediately.

T Index Map

The link http://www.sws.bom.gov.au/HF _Systems/6/9 takes you to a page which has a world map showing the difference between current observed hourly
conditions and predicted monthly conditions for the global ionosphere. Depressions and enhancements are shown by the use of a colour key on the map with
reference to the predicted monthly T index. The map is centred on Australasia and the U.K. is on the left and right hand edges of the map.

HELP?

If you need help with any of the HF Propagation Predictions described in this article, please check the website of the originator first to see if there is any
information which provides you with a solution or contact me at g3ytu@msars.org.uk and | will try and help.
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