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WHAT ARE WE GOING TO TALK ABOUT?

•This presentation is predominantly directed toward HF operations 

There’s not much to be said about VHF and UHF repeater 

operations

• Some of the tools that I’ll be showing to have application at higher 

frequencies for those that are working digital, CW, or SSB on VHF

•This is not an exact science! Experience will be your best teacher.

• If the tools or apps indicate that there is virtually no chance for a 

contact it may still be worth a try.

Note: In the interest of full disclosure some of the information in this 

presentation was obtained from ChatGPT-3.5. 2



3



GENERALITIES (YMMV!!!!)

•Not considering distance, 20M tends to be the most reliable band being less 

dependent on time of day (TOD), time of year (TOY), and solar activity.

•D-layer absorption most pronounced during the day due to sun caused 

ionization most negatively affecting lower frequency bands (80 & 40M). 

Remember your AM radio listening at night?

• F2-layer ionization during the day greatly enhances “skip” (refraction) 

enhancing long distance contacts. Most pronounced at mid-day. The 

ionization is not consistent. Variations may be the cause of fading (QSB).

• Sporadic-E (Es) propagation can occur during daylight hours creating 10 & 

6M openings. This is caused by a highly ionized patches in the E-layer.4



GENERALITIES, CONT’D
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•There are daily and seasonal variations in propagation and 

atmospheric noise (QRN).
• Propagation tends to be enhanced along the Gray-line 

• Lightning from thunderstorms especially in spring and summer months

• Man-made noise sources (more local) frequently TOD, e.g., your neighbor’s solar panel array 

of microinverters spewing harmonics 

•Pay attention to the Planetary K-index (Kp), a 0 – 9 measure of 

geomagnetic activity caused by solar activity. 
• Kp 0-1: Quiet geomagnetic conditions and minimal impact

• Kp 2-3: Slight geomagnetic activity not causing significant issues

• Kp 4-5: Active geomagnetic conditions that may lead to minor disruptions

• Kp 6-7: Moderate geomagnetic storms with potential for noticeable affects

• Kp 8-9: Severe geomagnetic storms that can lead to significant disruptions



SPACE WEATHER - SO WHAT?

•HF Communications Impacts

•Maximum Usable Frequency (MUF)

•Modify Propagation Paths

•Block Communications

•Noise

•VHF

•Es - Sporadic E Propagation

•Aurorae Propagation (HF may be 

blocked)
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NUMEROUS ONLINE TOOLS

•VOACAP

•PSK Reporter

•Reverse Beacon Network

•DX Watch

•WSPR & WSPRnet

•https://dx.qsl.net/propagation/ 

•Others 7

https://dx.qsl.net/propagation/


WHAT ARE YOUR OBJECTIVES?

•Reliable scheduled QSOs?

• VOACAP provides propagation predictions

•DX or Awards (WAS, DXCC, etc.)?

• PSK Reporter can provide a comprehensive picture of who can 

hear whom

• DX Watch 

•Contesting?

• Reverse Beacon Network (RBN) skimmers identify, and post 

signals heard transmitting CQ, DX, BCN, /B, & NCDXF
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CYCLE 25 SOLAR MAX IS LOOMING!

•So how do we take advantage of this?

•In general, propagation is very good right now, BUT,

•Time of day and bands have dramatically different 

effects on that propagation

•Experience helps but there is a tool to assist 

   VOACAP Online
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VOICE OF AMERICA COVERAGE ANALYSIS 
PROGRAM (VOACAP)

•As the name suggests, it was developed for VOA to 

assist targeting their broadcasts in the 3 – 30 MHz HF 

bands

•The US Department of Commerce has made this 

software available free of charge (as is).

https://voacap.com/hf/

•Caveat – the online app may or may not work with you 

browser. If not working try an alternate browser – Edge, 

Firefox, Chrome.
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https://voacap.com/hf/


VOACAP ONLINE
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VOACAP SETTINGS
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Gridmapper



VOACAP PREDICTION FROM COLORADO 
TO LONDON, UK  (9/21/2023)

13



VOACAP PREDICTION FROM COLORADO 
TO LONDON, UK (10/7/23)
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VOACAP PREDICTION FOR COLORADO TO PARAGUAY 
9/21/2023
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VOACAP ONLINE
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PSK REPORTER

•Reporting Stations: Amateur radio operators often 

configure their stations to upload information about 

their received and decoded signals to the PSK 

Reporter website. This information includes details 

like the frequency used, the mode, signal strength, 

and location.
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PSK REPORTER, CONT’D

•PSK Reporter collects all the incoming reports from participating 

stations and stores this data in a central database. It also records 

the transmitting station's location and other relevant information.

•Using the information from the database, PSK Reporter generates 

maps and graphs that show which stations can hear or 

communicate with each other. It provides valuable insights into 

propagation conditions and helps operators determine the 

effectiveness of their equipment and antenna setups.
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PSK REPORTER, CONT’D

•PSK Reporter can provide propagation analysis, showing 

which parts of the world can hear a particular station at a 

given time. This information is valuable for making informed 

decisions about when and where to transmit.

•Displays real-time information about active stations and their 

reception reports. This feature is useful for operators who 

want to monitor current propagation conditions.
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PSK REPORTER FILTERED MAP

20Filter: From DM79 all FT8 signals sent/rcvd over last 15 minutes



PSK REPORTER – FILTERED FOR CW ON 20M
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PSK REPORTER – MONITOR YOUR SIGNAL
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PSK REPORTER – MONITOR YOUR SIGNAL
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FT-8 & GRIDTRACKER

•See band activity in 

real time on a 

world map

•Red line on map is 

my 17M QSO with 

CT7AIU in Portugal

•Filter for view most 

helpful to you
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GET SPOTTED WITH YOUR LOGGING APP
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REVERSE BEACON NETWORK (RBN)

•The Reverse Beacon Network consists of a distributed 

network of receiving stations typically using SDRs. These 

receiving stations are located in different parts of the world 

and are often operated by volunteers who are part of the 

ham radio community.

•When a ham radio operator transmits a signal, the RBN 

receiving stations in the vicinity of the transmission frequency 

pick up the signal.
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RBN, CONT’D

•The receiving stations, utilizing CW Skimmers, collect data about 

CW, RTTY, & PSK transmitted signals, including its frequency, 

signal strength, and the time of reception, and the operator's 

callsign.

•The collected data is then sent to a central server or database, 

which processes and stores the information.

•Radio operators can access the RBN's database. They can search 

for their callsign or frequency to see when and where their signal 

was received and what the signal strength was at those locations.
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CW SKIMMER
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RBN ONLINE APPLICATION
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REVERSE BEACON NETWORK
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RBN is used by 

atmospheric and 

solar scientists to 

study propagation 

affects during a 

solar eclipse.



WSPR (WSPRNET)

• From Wikipedia:

WSPR (pronounced "whisper") is an acronym for Weak Signal Propagation 

Reporter. It is a protocol, implemented in a computer program, used for weak-

signal radio communication between amateur radio operators. The protocol 

was designed, and a program written initially, by Joe Taylor, K1JT. The 

software code is now open source and is developed by a small team. The 

program is designed for sending and receiving low-power transmissions to test 

propagation paths on the MF and HF bands. 

https://www.wsprnet.org  
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https://en.wikipedia.org/wiki/Signal_(electrical_engineering)
https://en.wikipedia.org/wiki/Radio_communication
https://en.wikipedia.org/wiki/Amateur_radio
https://en.wikipedia.org/wiki/Amateur_radio_operator
https://en.wikipedia.org/wiki/Joseph_Hooton_Taylor_Jr.
https://en.wikipedia.org/wiki/Open_source_software
https://en.wikipedia.org/wiki/Medium_frequency
https://en.wikipedia.org/wiki/High_frequency
https://www.wsprnet.org/


WSPR (WSPRNET)
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WSPRNET DATABASE
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DXWATCH.COM
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Unlike PSK 

Reporter or RBN 

information in 

DXWATCH is 

uploaded by the 

users either 

manually or via 

the logging 

software.



DXHEAT
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QRZCQ
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MUF CHART FROM DX.QSL.NET

Map of maximum usable frequencies
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GRID MAPPER

39

Consider using Grid 

Mapper to find 

Hams in needed 

gridsquares.

https://www.qrz.com/gridmapper 

https://www.qrz.com/gridmapper
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WISHING YOU GOOD DX!


	Slide 1: Propagation Info & Tools
	Slide 2: What are we going to talk about?
	Slide 3
	Slide 4: Generalities (YMMV!!!!)
	Slide 5: Generalities, Cont’d
	Slide 6: Space Weather - So What?
	Slide 7: Numerous online tools
	Slide 8: What are your objectives?
	Slide 9: Cycle 25 solar max is looming!
	Slide 10: Voice of America coverage analysis program (VOACAP)
	Slide 11: VOACAP online
	Slide 12: VOACAP Settings
	Slide 13: VOACAP Prediction from Colorado  to London, UK  (9/21/2023)
	Slide 14: VOACAP Prediction from Colorado  to London, UK (10/7/23)
	Slide 15: VOACAP Prediction for Colorado to Paraguay 9/21/2023
	Slide 16: VOACAP online
	Slide 17: Psk reporter
	Slide 18: Psk reporter, Cont’d
	Slide 19: Psk reporter, Cont’d
	Slide 20: Psk reporter Filtered map
	Slide 21: Psk reporter – Filtered for cW on 20M
	Slide 22: Psk reporter – Monitor your Signal
	Slide 23: Psk reporter – Monitor your Signal
	Slide 24: FT-8 & Gridtracker
	Slide 25: Get spotted with your logging app
	Slide 26: Reverse Beacon Network (RBN)
	Slide 27: RBN, Cont’d
	Slide 28: CW Skimmer
	Slide 29: RBN Online application
	Slide 30: Reverse beacon network
	Slide 31
	Slide 32: WSPR (WSPRnet)
	Slide 33: WSPR (WSPRnet)
	Slide 34: Wsprnet database
	Slide 35: DXWatch.com
	Slide 36: dxheat
	Slide 37: qrzcq
	Slide 38: MUF Chart from dx.qsl.net
	Slide 39: Grid Mapper
	Slide 40: Wishing you Good DX!

