ll GB2RS Propagation Report

Steve Nichols GOKYA
Chairman, Propagation Studies Committee

How do we produce it? What can we learn?
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[l History

« GBZ2RS started on Sunday 25 September 1955

« GPO said “that the broadcasts would be made on Sunday
mornings on a frequency in the 3.5 to 3.8Mc/s band, and
that telephony and/or telegraphy may be used.”

= /MHz came on board 14 May 1956

« The propagation segment was produced by Neil GOCAS
and Martin G3USF for more than 20 years

« Consisted of the solar factual data and the solar forecast
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[l History
= \What's all this Bz stuff?

= \\What are nanoTeslas

= Can we make it more relevant to
radio users?

» Can we include VHF?
» Can we include HF predictions?

» But don't make it any longer....

Radio Society of Great Britain ntheRSGB y@theRSGB
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[l Current contents

Steve VHF/ Jim
GOKYA G3YLA
UHF
| EME
Jim Aurora John G4BAO
G3YLA Meteor Sam G4DDK

Scatter

But where do the data come from?
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] Current contents - HF

Last week's solar flux index, K indices, events

:Product: Daily Solar Data DSD. txt

:Issued: 1425 UT 26 Sep 2016

#

# Prepared by the U.S. Dept. of Commerce, NOAA, Space Weather Prediction Center
# Please send comments and suggestions to SWPC.Webmaster@noaa.gov

#

# Last 30 Days Daily Solar Data

#

# Sunspot Stanford GOES15

# Radio SESC Area Solar X-Ray ====== Flares ====--
# Flux Sunspot 10E-6 New Mean Bkgd X-Ray Optical
# Date 10.7cm Number Hemis. Regions Field Flux C M X s 1 2 3
F o o e B B B
2016 08 27 84 52 130 1 -999 B1.0 0o 0 0 0 0 O O
2016 08 28 85 64 200 1 -999 Bl.1 1 0 0 2 0 0 0
2016 08 29 88 67 350 0 -999 B2.7 3 0 0 8 0 0 O
2016 08 30 100 64 290 0 -999 B5.0 2 0 0 1 0 0 O
2016 08 31 98 91 575 2 -999 B4.2 2 0 0 3 0 0 O
2016 09 01 95 66 730 1 -999 B3.0 0o 0 0o 3 0 0 O
2016 09 02 95 50 620 0 -999 B3.4 0O 0 010 0 O O
2016 09 03 99 46 690 0 -999 B2.1 0 0 0 2 0 0 O
2016 09 04 97 59 560 1 -999 B1.9 o 0 0 2 0 0 O
2016 09 05 94 22 420 0 -999 Bl.4 0O 0 0 1 0 0 O
2016 09 06 92 32 410 1 -999 B1.3 0o 0 0 1 0 0 O
2016 09 07 93 50 470 0 -999 Bl.4 0o 0 0 0 0 O O
2016 09 08 95 49 400 1 -999 B1.0 0 0 0 1 0 0 O
2016 09 09 91 65 430 1 -999 Bl.1 0o 0 0o 3 0 0 O

From:
ftp://ftp.swpc.noaa.gov/pub/indices/DSD.txt
ftp://ftp.swpc.noaa.gov/pub/indices/DGD. txt
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Current contents — HF

Next week's solar flux index, A/K indices, events

- i‘-”"@,,
, @ 5“;’“ SPACE WEATHER PREDICTION CENTER
3 < / < NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
. "&M&
o e Monday, September 26, 2016 15:57:31 UTC
HOME ABOUT SPACE WEATHER PRODUCTS AND DATA DASHBOARDS MEDIA AND RESOURCES SUBSCRIBE ANNUAL MEETING FEEDBACK
SPACE WEATHER CONDITIONS on noAA Scales &
24-Hour Observed Maximums Latest Observed Predicted 2016-09-26 UTC
R1-R2
S1or
_ grea!evB >
, R3-R5 | 1% :
none none minor none none none minor
Solar Wind Speed: 428 km/sec Solar Wind Magnetic Fields: Bt 9 nT, Bz =7 nT Noon 10.7cm Radio Flux: 85 sfu

Aurora Forecast
OVATION-Prime Mc

Minor (G1) Geomagnetic Storms Observed - 25 Sep 2016

published: Sunday, September 25, 2016 21:00 UTC

Minor (G1) geomagnetic storm conditions were observed at 25/0559 UTC and again at 25/2037 UTC.

US-TEC Model Upgrade

published: Thursday, September 15, 2016 16:05 UTC

Early Deployment Update: SWPC will deploy the Total Electron Content model upgrade one week
early, on Monday 9/19.

27 July 2016 - It's all systems go for NOAA's first deep-space space weather satellite
published: Thursday, June 23, 2016 20:40 UTC

Beginning at Noon EDT (1600 UTC) on Wednesday, July 27, 2016, SWPC will start using data from
NOAA's Deep Space Climate Observatory (DSCOVR) spacec

SWPC now on Twitter as of 2 May

published: Monday, May 23, 2016 17:10 UTC

The Space Weather Prediction Center began use of Twitter on May 2nd as another social media
outreach tool.

SERVING ESSENTIAL SPACE WEATHER COMMUNITIES

Aviation Electric Power Emergency Management

From:
http://www.swpc.noaa.qov/

Global Positioning System (GPS)
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State of the sun

16:08:14 Mon

Regions The Sun Today :

2597

[Details]
[MAP]

Events

(<24h)

(<72h)
[Details] [Sunspots] [rot-M]
[SolarSofrt]

Magnetogram

SOLAR FLUX | SOLAR REPORTS | ALERTS

SC24
Top 10
Flares Solar-Terrestrial Data
- 26 Sep 20816 8737 GHT
01. X6.9 sFI: 85 3
02. X5.4
03. X4.9
04. X3.3
05. X3.2
06. X3.1

Solar Flare Risk

M-Class: 01%
X-Class: 01%

Active Watches

08.
09.
10.

3-Day Geomagnetic Forecast |Details
September 26 September 27
4 (G0) 4 (G0) 6 (G2)
Max Kp Max Kp Max Kp

Prob-M M O Prob-M
Prob-H 40%

September 28

Main Menu: Click to View:

From:
http://www.solarham.net/

Geomag. Storm YES
07. - Data pro y Radiation Storm NO

nir

SolarHam Main News Archive Gallery Ham Radio

AVERAGES | AUG. 50.4 & | M1.3

by Amateur Radio Station VE3EN

Welcome to SolarHam.

Social: E] @

SPACE WEATHER DATA - [MORE]

All of your solar and aurora needs in one place!

Monitor: SUNSPOT SUMMARY | FARSIDE WATCH

ACE | SDO | SOHO | STEREO | SXI

kit Prusotary 1 et 13 hons [

“[Protons] [EPAM "~ [K-Index] [Wing Kp
Helioviewer | SDO-Mov | SOHO-M | STEREO-M

] [-Rays] 1 minla
IMAGERY - [MORE]

"T0);

[GOES-15] SXI  [SDO] AIA 131  [SDO] Intensity [Lasco] C2 >>

Latest Space Weather News and Updates

Radio Society of Great Britain
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Jll Current contents - HF
Next week's solar flux index, A/K indices, events — both NOAA and USAF

27-DAY OUTLOOK OF 10.7 CM RADIO FLUX AND GEOMAGNETIC INDICES

of Commerce, NOAA,

# Product description and SWPC contact on the Web

27-day Space Weather Outlook Table
Issued 2016-09-26

Planetary
A Index
18
12
35
35
35
25
20
16
10
8
5

:Product:

:Issued: 2016 Sep 26 0104 UTC
# Prepared by the US Dept.
# http://www.swpc.noaa.gov/wwire.html
#

#

#

#

# uTC Radio Flux

# Date 10.7 cm
2016 Sep 26 85

2016 sSep 27 85

2016 Sep 28 85

2016 Sep 29 85

2016 Sep 30 80

2016 Oct 01 80

2016 Oct 02 80

2016 Oct 03 80

2016 Oct 04 80

2016 Oct 05 85

2016 Oct 06 85

Largest
Kp Index
5

NWWweaUuunoao o &

27-day Space Weather Outlook Table 27DO.txt

Space Weather Prediction Center

USAF 45-DAY AP AND F10.7CM FLUX FORECAST

:Issued: 2016 Sep 25 2101 UTC
# Prepared by the U.S. Air Force.
# Retransmitted by the Dept. of Commerce, NOAA, Space Weather Prediction Center
# Please send comments and suggestions to SWPC.Webmaster@noaa.gov

3 3k % W

45-Day AP and F10.7cm Flux Forecast

45-DAY AP FORECAST
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* K/A index prediction may also inform us about VHF aurora

From:
http://www.swpc.noaa.gov/products/27-day-outlook-107-cm-radio-flux-and-geomagnetic-indices
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http://www.swpc.noaa.qov/products/usaf-45-day-ap-and-f107cm-flux-forecast

Radio Society of Great Britain
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Jll Current contents - HF

How accurate are the NOAA/SWPC predictions? Does it matter?

NOAA (SWPC) prediction (SFI)  Actual

09/04/23  110-130 140-154
02/04/23  130s 127-137
26/03/23  130-140 148-160
19/03/23  135-145 143-160
12/03/23 170-185 134-143
05/03/23  145-165 143-180
26/02/23  125-145 159-182
19/02/23  130s 152-169

Note: For VOACap and Proppy (ITURHFPROP) you are advised to use
the predicted Smoothed (averaged) Sunspot Number or SSN. But there
are at least six ways of smoothing them, including Standard, McNish
and Lincoln, Kalman and combined methods!

Radio Society of Great Britain ntheRSGB @theRSGB
Advancing amateur radio since 1913



Jll Current contents - HF

Coronal mass ejection (CME) prediction — www.solarham.com

2016-09-27 21:00:00

* May also inform us about VHF aurora

Radio Society of Great Britain ntheRSGB @theRSGB
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http://www.solarham.com/

] Current contents - HF

State of the sun — in both visible and extreme ultraviolet using SDO

Visible Sunspot Regions Coronal Holes

SDO/AIA 211 2016-11-16 00:09:48 UT www.solarham.com

www.solarham.com

From:
http://www.solarham.net/latest imagery/hmi1.htm
http://www.solarham.net/latest imagery/211b.htm

Radio Society of Great Britain ntheRSGB @theRSGB
Advancing amateur radio since 1913


http://www.solarham.net/latest_imagery/hmi1.htm
http://www.solarham.net/latest_imagery/211b.htm

ll Current contents - HF

Number of days with a geomagnetic storm per year

According to the finalized Kp-index of GFZ Potsdam
120 -
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=Kp5S
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® 2015 SpaceWeatherLive.com Source: NOAA®
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ll Current contents - HF

The current unsettled geomagnetic conditions are typical of this point in the
solar cycle. This is October 29 2003.

Estimated Planetary K index (3 hour data) Begin: 2003 Oct 29 0000 UTC

9 g !
3F _]
7 - -
~H
T
& {
A
=g 2T h
=
A 4
]
3 =
2 L
1 -
||1|||||||||1||||||||
Cct 29 Cct 30 Cct 31 Nov 1
Universal Time
Updated 2003 MNov 1 02:45:03 UTC NOAA/SEC Boulder, CO USA
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Il Current contents - HF

Real-life/historical conditions using RAL Chilton (near Harwell), RAF Fairford
or Dourbes ionosonde

2016-09-26 16:20:00

(- Lowell Station YYYY DAY DDD HHMM P1 FFS S AXN PPS IGA PS
DIGISONDE Chilton 2016 Sep26 270 1620 MMM 1 015 200 10+ A2

foF2 6.325 %07 o s

foFl N/A ] ¥ o3 |

foFlp N/A M

foE 2.51 m

foEp 2.28

xI 7.00 O+1

foEs 2,50 0+2 |

fmin 1.95

MUF (D) 20.25

M(D) 3.21

D 3000.0 m

h*F 202.0

h*F2 N/A

h*E 95.0

hmF2 258.9

hmF1 N/A

hmE 94.3

yF2 92.8

yFl N/A

yE 4.2

BO 97.3

Bl 2.29

C-level 11

Auto:

Artist4

199905

60 T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 15

D 100 200 400 600 800 1000 1500 3000 [km]
MUF 6.9 7.0 7.3 7.8 8.5 9.6 12.6 20.2 [MHz]
RLO52_2016270162000. MMM / 280fx128h 50 kHz 5.0 km / DPS-1 RLO52 052 / 51.6 N 358.7 E Ion2Png v. 1.3.03

From:
http://www.ukssdc.ac.uk/ionosondes/view latest.html
http://car.uml.edu/common/DIDBFastStationList
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Il Current contents - HF

Propquest: Real-time/historical conditions using RAL Chilton (near Harwell),
RAF Fairford or Dourbes ionosondes

propque;ﬂ\ @ ® [ O

EPI Es blog foF2 about

Today

SERVICE STATUS
08 FEB 2023 - lonosonde data availability is generally good; please use
tick boxes below to select d ite i ily missi

2023-04-06 m QO FFO51 Fairford |

O RLO52 Chilton | DB049 Dourbes

Archwe > F2 (foF2) and Es (foEs) Critical Frequency / F2 Maximum Usable Frequency (MUF) for selected skip distances =
Source: DB049 Dourbes | Global lonospheric Radio Observatory
35 35
34 & = 34
33 3 = 33
NVIS s :
. £ g
30 2 3
z 28.0MHz (10m)
ped
= 24.89MHz (12m)
24
23
22
2 21.0MHz (15m) [ 2
T
219 18.068MHz (17m)
> 18
3
gy
3 16
g 15
g 14.0MHz (20m)
13 13
12 12
D o A e sl g P SN gy g VN, 000000000, 10.1MHz (30m) 1;
9 9
8
6 6
5 ] 5
4 por o povory 3.5MHz (80m) | 4
rmenp L - O ) 5
2 sseft e sETY o F¥M,, 1.8MHz (160m) |
:
O S & D & O & D O D o S O ) o D o oD o D S D o oD » D & D S D > D O S O O O D O D » D o D » o 3 N
e“s S \\.\\' & 7 & & e"‘g g c"’Q S’é Q“Q ch S S [N Q%e Nl © ® > RO RS RN I RO R S $ ISR R G *9b i "?:) I &

Thu 06 Apr 2023 - Time (UTC)

3000km F2 MUF 1000km F2MUF == 500km F2MUF == 100km F2ZMUF <@~ foF2 == foEs
in association with Weatherquest

From:
www.propquest.co.uk

© propquest 2023
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[l Current contents - HF
Putting it all together — knowledge, past experience, VOACAP, Proppy

London (51.58N, 0.00E), Apr, 10 UTC, 14.100 MHz, 80 W, SSN 62, Mode: CW
TX Ant: [voaant/d10m.ant 1, RX Ants: [voaant/d10m.ant ]

100%

90%

80%

- 70%

- 60%

- 50%

- 40%

30%

20%

10%

0%

From:
www.voacap.com
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Current contents - HF
Putting it all together — knowledge, past experience, VOACAP, Predtest

Circuit Reliability (%)

Apr 2014 SSN = 62. Minimum Angle= 0.100 degrees
London New York City, NY AZIMUTHS N. MI. KM
51.58 N 0.00 E - 40.80 N 74.00 W 288.44 51.15 3007.1 5568.7
XMTR 2-30 2-D P-to-P[voaant/d1Om.ant ] Az= 0.0 OFFaz=288.4 0.080kW
RCVR 2-30 2-D P-to-P[voaant/dlOm.ant Az= 0.0 OFFaz= 51.2

]
3 MHZ38015E = -155.0 dBw REQ. REL = 90% REQ. SNR = 24.0 dB

— 100%
_— 7Map M
AN Newfoundland
(¢ ) and Labrador o,
<, 90%
% Ontario Quebec
™. s ¢ 7
’ + | Gulf of St 80%
-] 3 Lawrepce
New ; Prince 1 70%
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Wisconsin Scotia I 4 60%
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New Yol N eevwhon ;
s ampshire
0 = 7 9
Illinois ohio Pennsylvania Massachusetts s 20%
Indiana Rhode Island g
Missouri V}’,’;,?,‘,a;"' Connecticut 8- - 40%
Kentucky — “virginia New Jersey. i
Tennessee, ¢ * North Delaware
ma s SEESE . Carol 9
Arkansas NG : A ‘:ho ! Matyland = 30%
Mississippi Carolina._ Disttictof
Alabama Columbia
Georgia 20%
Louisiana
o,
Elorida 10 A)
n(iu”_of
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(Google 2 0%
S e O Map data©2014 Google, INEGI | 500 km L———1 | Terms of Use 0 2 4 6 8 10 12 14 16 18 20 22 24
Time (UTC)
From:
L ]
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Il Current contents - HF

Putting it all together — knowledge, past experience, VOACAP, Proppy

Proppy HF Circuit Prediction: Area

90%
Basic Circuit Reliability 10:00UTC Apr 2023 Ry5: 125 o : : H ’
10.000MHz Pwr: 50.00W Traffic: 500.0Hz / 0.0dB >

80%

70%
60%
50%
- 40%

30%

=L 20%
‘ o ngerhs_/m‘" mm,

e

10%

- DRC Kcnya -
L \Tanzania Kcytd&fdshoncm lap data ©2023 | Terms of Use

BCR SNR PR Day / Night m Run Prediction &

Colour Portland v

From:
https://soundbytes.asia/proppy/
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Jl VHF — weather models

Looking for tropospheric enhancements

Huge amounts of weather data out there

Need to extract what matters for
propagation

Consider uncertainty of model output

Concentrate on the well-supported
indicators

Long lead times up to 10 days, so may
change

Use ensembles (multiple runs of model)

4
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Jll Current contents - VHF

Looking for tropospheric enhancements

Mo 17.04 18 UTC |

Pt
= <=
X

One day 12 days

Th 06.04 18 UTC Th | Fr Sa |Su | Mo Tu | We

¢ NERY T L ) _
& ._"' s D) - - A 'll - 7 X : e
S H A \ - _
-z TS s~ I\ /)

2 il M . Surface pressure Spaghetti GFS ENS Mo 17—-04-2023 18:00 UTC (18+288)
Surface pressure Spaghetti GFS ENS Th 06-04—-2023 18:00 UTC (18+24) lsobare: 985 1000 1015 1030 1045 hPa ©weatheronline.co.uk
lsobare: 985 1000 1015 1030 1045 hPa ©weatheronline.co.uk

——t

Forecast charts of multiple runs of same model with small variations in initial conditions
show how uncertainty increases with forecast period.

Uncertainty of Tropo pattern occurring using these plots, often with multiple forecast models.
Some weeks reliability is good throughout the period, but usually loses coherence half way
through the week.

M\ Radio Society of Great Britain ntheRSGB y@theRSGB
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Jll Current contents - VHF

Looking for tropospheric enhancements
Th | Fr [ Sa | Su | Mo | Tu | We - Qi

Su 09.04.2023 00 UTC Su 09 04 2023 06 UTC u 4.2023 12 UTC
" 522N 0IE S3m AsL tn08.04.2023 O0GMT (Baser 18) T2z _ i " MT (Bsse: 18)

The models can even give
a good approximation of
the vertical temperature
profile

This is a useful way to
see if any strong
inversions develop or can
be used to determine if
heavy showers are likely
for rain scatter prospects
on the GHz bands

Radio Society of Great Britain ntheRSGB @theRSGB
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Jll Current contents - VHF

Looking for tropospheric enhancements

Wed 05 Apr Thu 06 Apr Fri 07 Apr Sat 08 Apr Sun 09 Apr Mon 10 Apr Tue 11 Apr Wed 12 Apr
DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT
S S SO st &3 DEY S
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0.1mm 5mm S5mm  0.9mm Tmm = 0mm 04mm 0mm 02mm O0mm 0.8mm  0.2mm 02mm 0.7 mm 0.7mm 0mm
Meteogram: NR4 7TJ
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H £

e

g

= 7
E’ 55 4 4 ° 4 ' = i
g 5 4 4 4 4
§ 2 3 * 2 3 3 3 >
1 1 A A
- P LAUALRCAL | .-_-._777__2CLE e R hd | T 01080z 0 0606 T T 0s L] | simulated Radar & Satellite T+21 21 HAI:ONIE(O 025°) | Lightning Risk (% chanc 5 mile radius) T+30 122 GEFS (0.57)
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A timeline for a given location is a good way to
see changes during the week, if there are any | S e v R
- - g t=i=

Map displays can highlight regions of the

Thu 06 ADr 18:00 utc

| hu Fri

IEIW-@

--M--

Mon [Tue |Wed |Thu Sun [IMon |Tue [Wed |Thu
country where particular weather might occur,
such as thunderstorms
Radio Society of Great Britain ntheRSGB y@theRSGB
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[l Current contents - VHF

Looking for tropospheric enhancements

Hepburn Tropo Index Valid 1800 UTC Wed Sep 28 Europe
COPYRIGHT 2016 WILLIAM R HEFBURN www.dxinfocentre.com

From: http://lwww.dxinfocentre.com/tropo eur.html
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Jll Current contents - VHF

Looking for tropospheric enhancements

Jeudi 29 SEP 2016 - 12Z

JON ,
15 10W sW 0 5E

Disturb Normal Minor Weak Good Strong ¥y Streng Duct
2016-09-29-07:40

From:
http://tropo.f5len.org/forecasts-for-europe/
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[l Current contents - VHF

Looking for Sporadic E — May to end of August (also short spell just after Christmas)

06:00 Fri 07 APR 2023

of’
\ | A
300hPa Jet Stream (kt) 6—hour 300hPa
geopot. height change ™\
40 60 80 100 120 140 160 B Rising (every 2 dm) Y
M Thunderstorms —— 300hPa geopot. height [JlI[ll Falling (every 2 dm) weatherquest
From:
http://www.propquest.co.uk/blog.php 300mb jet stream
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Il Current contents - VHF

Meteor Scatter — main showers

Name Date of Peak Moon

Quadrantids Night of January 3 Rises after midnight
Lyrids Night of April 21 Full Moon

Eta Aquarids Night of May 4 New Moon
Perseids Night of August 11 Sets after midnight
Orionids Night of October 21 Sets after midnight

Leonids Night of November 16 Just past full
Geminids Night of December 13 Full Moon

From:
https://stardate.org/nightsky/meteors
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Jll Current contents — VHF and above
Moon bounce (EME)

Lunar perigee (33.48%) Lunar Apogee (29.40")
(356,700 km) {406,300 km)
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Jll Current contents - VHF

Moon bounce (EME) — sky temperature (from VK3UM software)
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Current contents - VHF
Moon bounce (EME)

q 000 Moon Track
Range Geocentric 404117km  3°K
Total DGR 2.12dB —_—
383232 Km  (1.26dB) . GHA 63.0° August 2016 144MHz el
Sky Temp 225°K . Weekend
—/ | Spreading Decie1028 6 Sun near Moon
7 Days since Perigee 25 Sep 2016 e [ ]Tsky
Home uTC DX e [0
S 11:54:07 &
a on a on
0 0 o o 0 0 e [ ] Declination
DX Year Month
oirmmial
Azimuth 288.73° Elevation +24.94° 144MHz Doppler -420Hz  Polarity @°  MNR @dB 2016 ).} (8 (.
Display
Azimuth EAST 2 Mins Elevation (] ata Points
288.73° e +24.94° =
- Home Echo - i—-i L =
-420Hz z
Topocentric RX Polarisation : []
LHA 63.85° GOH O X Polarisation @
T () F ;/” OV . i e MoonSked X | preferences 7 133456789 10111213141516171819202122232425 262728293031 :
Decl -NANCOE = Degrees © GM4JJJ 2004-12 —— [] 367151km 3K 4
. 058° +56° 0dB 0° +17 261°K
2016-09-25 Sund: 051° +62° 0.dB 0° +62° 338° +17° 2.5d 258°K 382214 +118 Hz
2016-09-25 Sunday 040° +67° 0.dB 0° +67° 345° +17° 2.5dB 255°K 382301 +67 Hz
2016-09-25 Sunday 024° +71° 0.dB 0° +71° 352° +17° 2.5dB 252°K 382387 +14 Hz
2016-09-25 Sunday 002° +73° 0.dB 0° +73° 359° +17° 2.4dB 249°K 382474 -40 Hz
340° +71° 0.dB 0° +71° 7° +17° 2.4dB 246°K 382560 -94 Hz
ay 322° +68° 0 dB 0° +68° 14° +17° 2.4dB 243°%K 382647 -148 Hz \J
2016-09-25 Sunday 311° ¥63° 0dB 0° +63° 21° ¥17° 2.3dB 240°K 382733 2199 Hz
2016-09-25 Sunda 303° +57° 0.dB 0° +57° 28° +17° 2.3dB 237°K 382819 =248 Hz
298° +51° 0.dB 0° +51° 35° +17° 2.2dB 234°K 382905 -293 Hz
294° +44° 0.dB 0° +44° 43° +17° 2.2dB 231°K 382991 =334 Hz 2
292° +37° 0.dB 0° +37° 50° +17° 2.2dB 228°K 383077 =370 Hz =
A ATRIAGIIE Siindaw an¢ e AR aé 13A¢ <78 A7 3 7AR 3555 IRITAR Zann A M
/4
. e
Source: Moonsked software by GM4JJJ (www.gm4jjj.co.uk)
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ll GB2RS Propagation Report

Any questions + club presentations

= Understanding HF Propagation
= Understanding VHF Propagation

» Steve Nichols GOKYA
psc.chairman@rsgb.org.uk

Presentation at: gOkya.blogspot.co.uk
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