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March 2019 

WELCOME 

CRITICAL INFRASTRUCTURE – GLOBAL SUBMARINE CABLES 

By:  Gordon Bousman, NW7D 

This article concerns the world’s underwater communication system, the global submarine cable networks.  

While not directly related to amateur radio, most hams use the Internet to support the hobby in some 

form such as on-line logging, firmware updates from radio manufacturers, propagation reporting, and DX 

spotting information to name a few uses.  Therefore, this article is provided to amateur operators to add to 

their knowledge about a vast world network that facilitates the flow of global information via the internet.  

The next time that you utilize the internet in your ham shack or for personal use, know that some of the 

data likely came to you via oceanic underwater fiber-optic cables.  Many are not aware that 95% of the world’s 

internet traffic between continents is carried via fiber-optic submarine cables…..and not via satellite.   

(CONTINUED ON PAGE 3) 
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Facilitator’s Message 

 

At the February Sun City Grand Board meeting, the Board tabled the motion to allow certain 

amateur radio antennas indefinitely. It turned out, this was because Bob Aiken, SCG Board Member 

and Architectural Review Committee Chairman, had been given long out-of-date information about 

the Parity Act that no longer applied. When this error came to light, Bob reconsidered his position, 

so at the next SCG Board meeting, the Board will re-introduce our proposal to allow certain amateur 

radio antennas. The SCG Board next meets on Thursday, March, 14th at 1:00 PM in the Ballroom in 

the Sonoran Plaza. Once again, I ask all who are at all able to attend to come to the Board Meeting 

in support of our proposal. I understand how we’ve been here before, and the disappointments 

we’ve faced trying to get our antenna proposal passed. Early last Fall, the ARC initially rejected our 

proposal, but in the late Fall, the ARC convened a special ad-hoc committee consisting of ARC 

members and SCG hams to craft a new proposal. This proposal was unanimously passed by the 

ARC, and submitted to the SCG Board for consideration. At the January Board Meeting, some 

Board Members were openly hostile to the proposal, and in February the motion was tabled based 

on stale information. If it seems as if this has been a matter of unexpected obstacles and surprise 

turn-abouts, it seems that way to me too. In my heart-of-hearts, I really don’t believe the Board or 

anyone else is trying to jerk us around in the hope we’ll just drop the matter and go away. In my last 

note, I urged patience and a “wait and see” outlook. This month, I renew my call for patience, and 

ask the SIG to come out to support the vote at the next Board Meeting. Our ability to become the 

communication service we want to be may depend on it.  

 

73 

Mark, N1MAE 

Facilitator, SCG Ham SIG 

 

“Happiness depends more upon the internal 
frame of a person’s own mind, than on the 
externals in the world.”  - George Washington 
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CRITICAL INFRASTRUCTURE – GLOBAL SUBMARINE CABLES 

(Continued from page 1) 

With the utilization of fiber-optic technology since the early 1990’s, internet traffic is now carried at near 

light-speed under the world’s oceans via cables that have capacities soon approaching 60 Tb/s (terabits per 

second).  In today’s world, the internet carried via submarine cable is a critical infrastructure supporting such 

activities as global financial transactions, corporate operations, manufacturing, and transportation networks 

(especially airline operations).  To provide the conduit to carry the vast amount of data that flows between 

global land masses, submarine cables provide the primary method by which such data travels around the 

globe.  If asked how the internet connects the world, many will respond that it is via satellite.  This is a 

misconception since satellites in fact only carry about 5% of the global intercontinental internet traffic and 

usually only to more remote areas where submarine cables are not present.   

 

 

 

 

  

 

 

 

 

 

 

 

 

Geo-stationary satellites are not favorable to carry vast amounts of internet data for two reasons: 

1)  Latency:  The distance from earth stations to geo-stationary satellites is approximately 22,000 miles, thus a 

micro-wave signal needs to travel roughly 44,000 miles up to and down from a satellite and then back over 

terrestrial networks to reach the end user.  The delay in satellite transmission is about 638 ms whereas a ping 

on a terrestrial network is generally about 20 times shorter.   Future low-attitude internet LEO satellite 

systems such as the StarLink 12,000 satellites system being developed by SpaceX (Redmond, WA), will 

significantly reduce this satellite latency but still will have more limited capacity than current submarine fiber-

optic cables.   

 

Map of current global submarine fiber-optic cables (courtesy of submarinecablemap.com) 
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2)  Limited bandwidth:  Geo-stationary satellites compared to fiber-optic cables have more limited 

capacity with the highest being about 140 Gb/s whereas many submarine cables today typically 

operate in the 2 to 3 Tb/s capacity range.  A newly proposed submarine cable between Oregon and 

Australia will have a design capacity of 42 Tb/s and one between the USA and Japan financed by 

Google will run at 60 Tb/s.   

Submarine cables came into existence in the mid-1800’s when 

empires such as Britain needed more real-time communication 

with commonwealth countries such as Canada, New Zealand 

and Australia.  Therefore, telegraph cables were laid with the 

first being between Newfoundland and Ireland in 1866.  Later, 

cable stations were constructed near shoreline cable landing 

locations and they employed numerous telegraph (CW) 

operators to send and receive the message traffic.  A typical 

telegram going from Britain to New Zealand might need to be 

retransmitted 32 times by telegraph operators.  However, 

automatic telegraph repeaters were developed in the 1920’s 

which then relegated cable station staff duties to being more of 

oversight and maintenance of the equipment.   Very early 

submarine cables had higher failure rates due to weak currents, 

high capacitance, and salt water intrusion until better 

technology was developed.  CW rates were limited to about 10-

12 WPM due to distortion of the signal caused by the long-

distance resistance of the cables which were compensated for 

by using higher voltages but capacitance and inductance issues 

were still technological challenges to achieving a good signal.  

The next phase in cable technology arose with the introduction of coaxial cable in the 1960’s to carry not 

only telegraphic but also frequency multiplexed telephone audio signals.  Repeaters were installed along 

various points of the cable to amplify the signal; the first repeaters used vacuum tubes before transistor 

amplifiers were later introduced.  These repeaters were powered by a high-voltage DC current which was 

carried on the inner conductor of the submarine cable.   

In 1988, the first fiber-optic cable was laid at a cost of $335 million between the U.S. and Europe by AT&T, 

British Telecom, and France Telecom, which was able to carry 40,000 simultaneous telephone calls.  One of 

the problems seen with this first fiber-optic cable was that sharks were somehow attracted by the high-

voltage repeater supply voltage and they would bite into the cable (resulting in electrocution) and thus 

require the failed cable to be raised and repaired.  Subsequently, later fiber-optic cables had additional high

-voltage shielding installed to reduce cable shark attacks and is no longer an issue for present-day cables.  

By 1990, the first international internet connection was established between Cornell University and CERN 

(Geneva, Switzerland) using the first fiber-optic cable with a T1 (1.56 Mb/s) capacity.   

 

Typical construction of an armored        

submarine fiber-optic cable 
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Present day fiber-optic cables use optical repeaters which are solid-state laser amplifiers placed 

approximately every 60 miles along the cable powered by a voltage impressed upon a copper shield placed 

outside of the inner fiber strands.  The fiber strands, which are the width of a human hair, are placed in pairs 

and newer submarine cables can utilize up to as many as 70 fiber pairs.  As new cables are placed in  the 

ocean, many of the fiber pairs may initially remain unused (“unlit”) until such time that additional capacity is 

needed to fulfill new data demands.  Cable operators can add more optical transceiving equipment at the 

cable stations to “light up” these unused fiber pairs as demand grows.   

The earliest submarine cables were nationalistic in nature such as those laid to support the British 

commonwealth.  Thus, cables only ran to countries of interest such as from a cable station on the west end 

of Canada’s Vancouver Island to New Zealand.  However, today’s cable operators only operate cables to 

serve the demands of internet data and voice traffic and not for political or territorial needs.  Particularly in 

this age of cloud computing, companies such as Google, Microsoft, Amazon, and Facebook have invested 

heavily in such submarine cable networks.  Many present-day cables are owned and operated by 

consortiums including the big IT organizations as well as telecom operators such as Verizon, AT&T, etc.  

Planning for and getting regulatory approval for new cables can take several years and require vast sums of 

financial investment.  Environmental interests, as especially seen with attempts to land new cables on 

California’s coastline, can delay cable approvals to the point wherein one such instance, it resulted in 

abandoning California and instead landing the new cable in Oregon.   

To lay a new submarine cable requires the resources of special large ocean-going ships that can transport, 

splice, and lay thousands of miles of fiber-optic cable.  ROV’s (Remote Operated Vehicles) are sometimes 

used from these ships to accurately place the cable on the ocean bottom….and underneath the ocean 

bottom in many instances using massive ploughs.  Some of the longer cables in existence include one that is 

12,400 miles in length between the USA and SE Asia.  Initial route planning requires a survey of the ocean 

bottom to avoid areas of underwater volcanic activity and risks such as fishing and anchoring zones.  The 

shortest route is best of course in terms of financial interests since additional route lengths can sometimes 

add millions of dollars in costs to a cable laying project.  Hawaii and Guam play important roles in Pacific 

cable routing and many USA-SE Asia cables run via cable stations on these islands.   

At present time, there are about 450 submarine cables totaling over 740,000 miles in use around the globe 

however this is a fluid number as new cables are laid, and older cables are removed from service.  One of 

the hazards that cable operators face are cable failures which can be very expensive to repair but yet can 

result in heavy revenue losses until repairs are made.  There are approximately 100 cable failures per year 

around the world and over 50% are caused by fishing trawlers who drag their nets along the ocean bottom 

and break the cable.  Ships dragging anchors are another significant cause of cable breakage.  Other failures 

can result from natural causes such as underwater landslides, hurricanes that cause sediment to break 

cables, and occasional failures of the cable repeaters.  Cable ships are stationed at strategic locations around 

the world to be able to quickly respond to cable failures.  The process involves grappling and then cutting 

the defective cable, pulling the ends to the surface, and splicing in a new segment.  Since some cables can lie 

as much as 7 miles below the ocean surface, it can require as much as a 14-mile new segment to be spiced 

to the broken fiber-optic cable ends.    
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Nokia, which purchased Alcatel-Lucent in 2016, is a major player in oceanic cable placement and repair 

utilizing its fleet of Alcatel cable ships.  The company also operates a fiber-optic cable manufacturing 

factory in France.   

To protect cables from potential damage, the portions of cable from the shore out to a depth of 1200 feet 

(effectively out to the end of the continental shelf) are usually of thicker design with additional protective 

steel armor.  The cables can also be buried several feet under ocean bottom using a large plough in order to 

circumvent fishing net and anchor damage.  Beyond this point, the cable is only about 1 inch thick (about 

the size of a garden hose) for the deeper parts of the ocean and few cable breaks are ever experienced in 

these portions of the cable route.  Cables generally have a design life of 25 years but that can sometimes be 

shortened when superseded by newer cable technology which allows for higher throughput.   

When older cables are retired, some have been turned over to oceanic research organizations for use in 

acoustic, ocean current, temperature measurements, and other research uses.  Otherwise, retired cables 

are normally recovered from the ocean and recycled.   

Many new cable systems have redundancy designed into the network and thus the “ring” network theory 

comes into play.  Thus, cables may leave shoreline cable stations in two directions or travel for a portion 

over land so as to form a complete ring, for example from the west coast of the USA to Hawaii, then to 

Japan and then another separate segment back to the USA.   Thus, with a failure of one segment, the data 

traffic can be automatically routed around the remaining useable portion of the ring.  Human intervention 

is not immediately necessary for cable failures due to the use of automatic data sensing and switching 

equipment.   

The higher risk of cable failure comes into play for locations that have no redundancy such as single point 

cables for example from Hawaii to Tahiti or for some locations in SE Asia.  Thus, when a cable failure occurs 

in more remote locations, the internet and telephone traffic may come to a slow crawl while backup 

satellite networks are brought into primary use until the cable can be repaired.  Viet Nam, in particular, has 

experienced a high number of cable failures in it’s relatively shallow waters.   

Future cable routes being planned include the Artic Cable which will take advantage of global warming to 

run a cable from the north shore of Alaska eastwards across the Northwest passage and onwards to 

England.  Another segment will connect the north Alaska cable station to Japan thus effectively giving the 

UK a direct cable link to Japan (and onwards to SE Asia).  Another cable route currently undergoing 

planning is the BRICS cable which connect Brazil to South Africa and onwards to India, Russia and China.  

This will be the first southern hemisphere Atlantic cable route and will run approximately 21,000 miles with 

12 Tb/s capacity.  One of the driving reasons for this route is to avoid routing internet traffic via the USA 

and the alleged spying by NSA of such internet traffic.    

Military organizations are known to operate their own dedicated private oceanic cable networks such as 

the U.S. Navy’s “black fiber” network.  Subterfuge has occurred in the past such as the U.S. tapping of a 

Soviet underwater cable in the early 1970’s during the “Cold war”.  During periods of war, cables have been 

cut by nations, particularly during WW I.  Security of cable networks remains a concern for all nations due 

to the criticality and importance of the cables to a nation’s communications.  For example, certain areas 

near many cable landing points are now prohibited from trawler fishing and anchor dropping.   
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Coincidently, underseas cables are also sometimes used to jointly provide electric power and data 

communication to remote islands.  For example, a 230-mile-long combined power/fiber cable connects 

mainland Australia with Tasmania.  The power portion operates at 400 kV DC providing 500 MW capacity 

to Tasmania along with a 12 pair fiber-optic portion providing 640 Gb/s for data communications.   

Fiberoptic cables also play a critical role in providing domestic communications for landline telephone 

traffic,  internet, and cell phone tower connectivity.  When a fiberoptic cable is accidently cut as occurred 

in Wickenburg, AZ several years ago, all cell phone, landline telephone, and internet traffic was completely 

halted in that community.   The nurses and staff at the Wickenburg hospital lost all communications with 

the outside world—except for Amateur radio operators who created a radio link to the Banner Del Webb 

Hospital in Sun City West  so that the Wickenburg nurses could communicate with those at the Banner 

Hospital.   

In summary, the global submarine fiber-optic cable networks are an often unknown but critical resource in 

providing global internet and voice traffic to support commerce and personal data needs.  Such cables will 

likely play an important role in future global communications for many decades to come.  For additional 

information, the reader is invited to visit these resources: 

https://www.submarinecablemap.com/ (an interactive searchable cable map) 

https://www2.telegeography.com/submarine-cable-faqs-frequently-asked-questions 

www.cablemap.info (another interactive searchable cable map)                                                                                                         

https://networks.nokia.com/solutions/submarine-networks 

Book: “The Undersea Network”, Nicole Starosielski, 2015, available from Amazon Kindle for $15.31, 

[Comment by NW7D:  This 312-page book, while an interesting but somewhat tedious read, is more about 

the geo-political and economic importance of cable networks including the history of submarine cables but 

contains little technical info about submarine cables]  

SIG member Terry Conboy, N6RY, shared a picture of a classic CW key that he acquired from the estate of a SK Ham, 

Mike, W7KWQ.   It’s an “Original” model from the Vibroplex Company at 253 Broadway, NYC, and based on the 

serial number (68523), it was built in 1919.  After a century of use, it’s missing a few parts and has obviously seen 

better days, but still sends CW just fine.  Terry commented that “There’s nothing like the beautiful sound and 

rhythm of Morse code being sent by a skilled operator using a key like this “ 

https://www.submarinecablemap.com/
https://www2.telegeography.com/submarine-cable-faqs-frequently-asked-questions
http://www.cablemap.info
https://networks.nokia.com/solutions/submarine-networks
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RE-CAP:  Aeronautical Mobile & Aviation Communications 

A presentation was given at the February meeting of the Sun City Grand Amateur Radio SIG regarding  aeronautical 

mobile and the use of HF radio to support global aviation communications.  Airline pilots who also hold Amateur Radio 

licenses will sometimes use the onboard HF transceivers to conduct casual Ham Radio conversations when the cockpit 

workload is minimal (at cruise altitude).  However the primary purpose of having HF (shortwave radio) transceivers  

onboard oceanic capable airliners, military, and business aircraft is to communicate with air traffic control, airline 

company dispatch, and medical support as needed.  HF is also used to obtain weather information (VOLMET), and to 

send and receive data about the aircraft’s position and general status when more than 200 miles from land.   

Much like our allocated Amateur Radio HF bands, the aviation industry has global bands of frequencies set aside 

exclusively for use by oceanic traveling aircraft (Airliners, business, and military flights).  These global aeronautical HF 

Bands (kHz) – can be heard with a Ham transceiver or via internet SDR such as https://sdr.hu/ 

2850 – 3025                                                    10005 – 10100  
3400—3500     11275 - 11400 
4650 – 4700     13200 - 13260 
5460 – 5680     17900 – 17970 
6525 – 6685     21870 - 22000 
8815 – 8965     23200 - 23350 
          

Typical HF Frequencies that can be heard in Phoenix area:  8843, 8915, 10057 (flights to Hawaii) - 5616 (night). Some 

known aeronautical amateur frequencies used are:  14165, 14185, 14295, 14300, 14325, 18135, 21325, 24985, 28335, 

28430, and 7185 (USB).  Hams flying private aircraft over land may sometimes use  146.52 Simplex. 

ARINC Radio is a global corporation that provides HF communications for portions of the western Atlantic Ocean and 

large portions of the Pacific Ocean.  They also provide private company VHF communications for airliners in the 

Mexico and the Caribbean.    AIRINC employs over 100 radio operators who use remote transceiver sites in Dixon, CA, 

Alaska, Hawaii, Guam, Thailand, and Bolivia using 60 different HF frequencies.  ARINC is the interface between the 

oceanic air traffic controllers and the airline cockpit using HF.  Airliners send and receive a tremendous amount of 

data during a flight via HF, VHF, and Satellite using such modes as  HFDL (High Frequency Data Link) –  using 15 global 

HF stations, ACARS (VHF) and now increasingly via  satellite:  global automatic position reporting – called ADS-B. 

OCEANIC Air Traffic Control includes: 
USA:  Based in Oakland and New York (Long Island) – operated by FAA 
Canada:  Main site is Gander, Newfoundland which covers western north Atlantic ocean 
UK:  Based in Prestwick, Scotland with remote transmitters in Shannon, Ireland—covers eastern N. Atlantic 
ICELAND:  Reykjavik—covers far north Atlantic ocean 
AZORES:  Santa Maria radio—covers eastern portion of N. Atlantic off coast of Spain and Africa 

 

Hobbyists can monitor HFDL via ham radio transceivers using a free program called PC-HFDL, decode VHF ACARS 

messages, and track  aircraft that are using ADS-B (for automatic position reporting).  ADS-B will be the future of air 

traffic control flight management and will replace much of the ground-based ATC radar in coming years.  ADS-B can be 

decoded using a Raspberry Pi or PC’s.   

Popular flight tracking websites are:   

Flightaware.com (popular site for Raspberry Pi hobbyists) 

Flightradar24.com 

RadarBox24.com 

A comprehensive global aero frequency list with maps is sold by:   OH2BVB, email:  kristofer2@suomi24.fi  (€25 Euro) 

https://sdr.hu/
mailto:kristofer2@suomi24.fi
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AREA HAMCLUBS 

Visit these area Ham clubs during their 

monthly meetings: 

West Valley Amateur Radio Club 

Meetings: 7:00 PM, 1st Monday at:   
     Shepherd of the Desert Lutheran Church 
     11025 North 111th Avenue 
      Sun City, AZ  8535 

Thunderbird Amateur Radio Club 

Meetings held the 3rd Monday of each 

month (except December) at the North 

Campus of Northern Arizona University at 

 7:00 PM  in Room 147 

 15451 N 28th Ave 

 Phoenix, AZ 85053  

Area NETS 

• Sun City Grand Volunteers On-The Air:  

10:00 AM Mondays, 147.040 (+) PL 162.2 

and 446.15 (-) PL 100.0   (White Tanks 

Mountain) 

• West Valley Amateur Radio Club  147.300 

(+) PL 162.2  - Morning net:  9:00 AM and 

evening net 8:00 PM (repeater on Del 

Webb Hospital) 

• Thunderbird Amateur Radio Club, 

Tuesdays at 7:30 PM, 147.040 (+) PL 162.2 

and 446.15 (-) PL 100.0  (White Tanks 

Mountain) 

• Arizona Emergency Net—Maricopa   

Monday’s at 9:00 PM on linked area 

repeaters  with Shaw Butte being the 

closest   147.24 (+) PL 162.2 

About the SCG Ham SIG 

The Sun City Grand Ham group is a Special 

Interest Group within the SCG Computer 

Club.  The SIG was formed by April Kramer 

and Nancy Collins in order to provide 

amateur radio operators who reside in our 

community an opportunity to share common 

interests and knowledge.   

Mark Heroux, N1MAE, now leads our Ham 

SIG and is supported by Gordon, NW7D who 

is the manager of our weekly on-the-air Net.  

We invite all SCG hams and those interested 

in amateur radio to join our monthly 

meetings and our weekly radio Nets 
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THE AMATEUR’S CODE 

 CONSIDERATE:   NEVER KNOWINGLY OPERATES IN A WAY TO LESSON THE             

        PLEASURE OF OTHERS 

 LOYAL:   OFFERS LOYALTY, ENCOURAGEMENT AND SUPPORT TO OTHER AMATEURS, 

LOCAL CLUBS, THE ARRL, THROUGH WHICH AMATEUR RADIO IN THE UNITED 

STATES IS REPRESENTED NATIONALLY  AND INTERNATIONALLY 

 PROGRESSIVE WITH KNOWLEDGE ABREAST OF SCIENCE, A WELL-BUILT AND 

EFFICIENT STATION, AND OPERATION BEYOND REPROACH  

 FRIENDLY WITH SLOW AND PATIENT OPERATION WHEN REQUESTED, FRIENDLY 

ADVICE AND COUNSEL TO THE BEGINNER, KINDLY ASSISTANCE, CO-OPERATION 

AND CONSIDERATION FOR THE INTERESTS OF OTHERS. THESE ARE THE 

HALLMARKS OF THE AMATEUR SPIRIT 

 BALANCED RADIO IS AN AVOCATION, NEVER INTERFERING WITH DUTIES OWED TO 

FAMILY, JOB, SCHOOL OR COMMUNITY   

 PATRIOTIC WITH STATION AND SKILL ALWAYS READY FOR SERVICE TO COUNTRY 

AND COMMUNITY 

THE WORLD OF AMATEUR RADIO NEWS 

The US Amateur Radio population once again grew by 

about 1%, based upon 2017 and 2018 year-end FCC 

database statistics provided by Joe Speroni, AH0A. The 

755,430 total licensees represent nearly 7,300 more 

ticket holders than those that were in the database at the 

end of 2017. Nearly 51% of the Amateur Radio population 

in the US — 384,145 — hold a Technician license. 

Generals are second with 175,949, and Amateur Extras 

number 147,369. Advanced and Novice licensee 

populations continue to decline, with 39,607 Advanced 

and 8,360 Novices, as the FCC no longer issues Advanced or Novice licenses. A more significant statistic 

is 31,576 new FCC licenses last year, although that’s 620 fewer than came aboard in 2017   

The Spectrum Monitor is a great monthly publication that is digitally distributed monthly in PDF 

format.  It is the successor to the  “Monitoring Times” magazine which was published for 33 years for 

Amateur Radio operators and radio enthusiasts.  An annual subscription for The Spectrum Monitor is 

$24 and can be read on an iPad, PC, or any device that can display PDF files.  Get your subscription at 

https://www.thespectrummonitor.com/ 

https://www.thespectrummonitor.com/
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HAM RADIO LICENSE TESTING AND TRAINING CLASSES 

• The Thunderbird Amateur Radio Club occasionally provides Ham Radio License training 

classes as well as VE testing.   Recent classes included General and Extra class exam 

training.   Check their website for more information on classes and VE testing:         

www.w7tbc.org/content.php?148-licensing 

• The West Valley Amateur Radio Club offers VE testing prior to their monthly meetings.  

Get the latest information at:  westvalleyarc.com/ve-testing 

• The Arizona Amateur Radio Association offers training and testing (Tech, General, & 

Extra License classes)         www.azara.org/radio-exams.html 

 

Sun Mon Tue Wed Thu Fri Sat 

     1 

 

2  

ARRL DX SSB 

CONTEST 

3   

ARRL DX SSB 

CONTEST 

4 

SCG Net 

10:00 AM 

147.040 

5 

 

6 

 

7 

 

8 9 

 

10 

 

11 

SCG Net 

10:00 AM 

147.040 

12 13 14 

 

15 

 

16 

BARTG RTTY 

CONTEST 

17 

BARTG RTTY 

CONTEST 

18 

SCG Net 

10:00 AM 

19 

 

20 21 22 23 

 

24 

 

25 

SCG Net 

10:00 AM 

147.040 

26 

 

27 28 29 1:00 PM  SCG 

Ham SIG monthly 

meeting  - 

Computer Club 

Chaparral Center 

30 

CQ WPX SSB 

CONTEST 

http://www.w7tbc.org/content.php?148-licensing
https://westvalleyarc.com/ve-testing
http://www.azara.org/radio-exams.html
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     USEFUL WEB LINKS: 

PROPAGATION 

Solar Weather:   http://www.spaceweatherwoman.com with Dr. Tamitha Skov, WX6SWW 

HF Propagation Prediction  http://www.voacap.com  

Band Conditions  https://www.dxmaps.com/spots/ mapg.php  

Space Weather  http://www.spaceweather.com 

YOU TUBE 

How to use DXMAPS tutorial    https://www.youtube.com/watch?v=cRpMn0q0hrM 

Ham Radio Answers  https://www.youtube.com/channel/ UCaBtYooQdmNzq63eID8RaLQ  

K7AGE Ham Radio      https://www.youtube.com/user/K7AGE  

VK3YE  https://www.youtube.com/user/vk3ye 

W2AEW  https://www.youtube.com/user/w2aew 

PODCASTS: 

https://www.qsotoday.com/ 

MARCH 2019 MONTHLY MEETING 

DATE:  Friday, MARCH 29TH, 1:00 PM 

LOCATION: Computer Club Classroom, Chaparral Center 

PRESENTATION:   

Basics of Antenna Modeling with EZNEC,  presented by Terry, N6RY  

As always, we have door prizes for a lucky winner which is a selection 

from a number of Ham Radio educational books.   

 

• Wire coordinates X,Y,Z 
• Segmentation 

• Source placement 

• Ground system types & parameters 

• Including transmission lines in a model 

• Patterns and SWR plots 

• Sample antennas:  Dipole, Vertical, and 2-element 

http://www.spaceweatherwoman.com
http://www.voacap.com
https://www.dxmaps.com/spots/%20mapg.php
http://www.spaceweather.com
https://www.youtube.com/watch?v=cRpMn0q0hrM
https://www.youtube.com/channel/%20UCaBtYooQdmNzq63eID8RaLQ
https://www.youtube.com/user/K7AGE
https://www.youtube.com/user/vk3ye
https://www.youtube.com/user/w2aew
https://www.qsotoday.com/
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EARTH’S MAGNETIC FIELD IS EFFECTED BY SOLAR WINDS 

When the Sun develops  a large coronal hole, it kicks out an intense solar wind which can impact Earth’s magnetic 

field as illustrated below.  The solar wind is a stream of energetic particles ejected by the Sun. These 

include electrons and protons from hydrogen, along with atomic nuclei like helium, otherwise known as 

alpha particles. There are also traces of 'heavy ions' and atomic nuclei of carbon, nitrogen, oxygen, neon and 

magnesium.   (Thanks goes to Bob Paul, KG7FIL ,for sharing the image below as well as the Cosmic Rays story below) 

Cosmic Rays Increased for the 4th Year in a Row  

DR.TONY PHILLIPS Feb. 21, 2019: Cosmic rays in the 

stratosphere are intensifying for the 4th year in a row. 

This finding comes from a campaign of almost weekly 

high-altitude balloon launches conducted by the 

students of Earth to Sky Calculus. Since March 2015, 

there has been a ~13% increase in X-rays and gamma-

rays over central California, where the students have 

launched hundreds of balloons. The grey points in the 

graph are Earth to Sky balloon data. Overlaid on that 

time series is a record of neutron monitor data from 

the Sodankyla Geophysical Observatory in Oulu, 

Finland. The correlation between the two data sets is impressive, especially considering their wide geographic 

separation and differing methodologies. Neutron monitors have long been considered a “gold standard” for 

monitoring cosmic rays on Earth. This shows that our student-built balloons are gathering data of similar quality. Why 

are cosmic rays increasing? The short answer is “Solar Minimum.” Right now, the 11-year solar cycle is plunging into 

one of the deepest minima of the Space Age. The sun’s weakening magnetic field and flagging solar wind are not 

protecting us as usual from deep-space radiation. Earth to Sky balloon launches in multiple countries and US states 

show that this is a widespread phenomenon. Cosmic rays are of interest to anyone who flies on airplanes. The 

International Commission on Radiological Protection has classified pilots as occupational radiation workers because of 

cosmic ray doses they receive while flying. A recent study by researchers at the Harvard School of Public Health shows 

that flight attendants face an elevated risk of cancer compared to members of the general population. They listed 

cosmic rays as one of several risk factors. There are also controversial studies that suggest cosmic rays promote the 

formation of clouds in the atmosphere; if so, increasing cosmic rays could affect weather and climate.  
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 Here is a graphic calendar chart of upcoming DXpeditions and Contests  for March, 2019.  If you 

“Google”  one of the callsigns, you can usually find a link to a website where you can learn 

more about the location of one of these world DXpeditions.  There are 3 big contests in March 

including the BARTG RTTY (Teletype) and the CQ WPX SSB (voice) contests.   

YOUR HAM RADIO STORY GOES HERE 

We would like to start a regular feature in our newsletter that features the Ham Radio Bio of one our 

members each month.  Therefore, we would greatly appreciate it if you could submit your Ham radio bio to 

us.  It can be one paragraph to a full page including your photo.   Suggestions for topics might include: 

• What first attracted you to amateur radio? 

• When did you get your first license? 

• Have you ever built some radio gear from scratch?  (Home-Brew) 

• What modes do you like to operate? 

• Have you operated on the new FT-8 Mode? 

• What else do you like about Amateur Radio? 

• Anything else that you believe would be interesting to other Hams. 

Please email your contribution to the newsletter editor (nw7d.ham@gmail.com) and if you don’t feel like 

writing it, please let us know and someone can interview you and write the bio for you.   
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