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Abstract

Field Day is an exercise, disguised as a contest.  Participants from all over North America set up a communications facility in the field and operate it for 24 hours.  A great many challenges need to be overcome, not the least of which is the setting up of a supporting infrastructure, operating and maintaining the facility.  The ability of the communications is assessed through the number and type of contacts made by the operators and in some case how those contacts are made.  The Yellowknife Amateur Radio Society 
(YARS) participated in this contest/exercise.  A unique set of environmental effects were observed and encountered in operating – unique to the North.  While the number of contacts was modest, by all measures the exercise was a success.  In particular the effectiveness of digital modes of communications astounded all of the participants.

1.  Introduction

Field Day is an event run by the American Radio Relay League (ARRL) and Radio Amateurs of Canada (RAC), the national amateur radio associations in the United States and Canada.  It is run annually.  The purpose of the exercise is for amateurs to set up a temporary communications installation in the field and operate it for 24 hours.  While it is overtly a contest, it is also an exercise testing the technical skills of radio amateurs across North America and their ability to set up the infrastructure (logistic, financial, human resources, equipment, transport, shelter etc.) to support an emergency field communications facility.  Adverse conditions are an inherent part of the exercise.
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The Yellowknife Amateur Radio Society (YARS) participated in Field Day for the first time in about four years.  Planning for the event started in April and the event was run successfully with 59 contacts being made from Greenland to Florida and Oregon .  Contacts with Ontario, Manitoba, Saskatchewan and British Columbia were made including low power contact to White Rock, British Columbia.  Nearly half of all contacts were made using a digital mode called PSK-31 (see Figure 1 above).

2.  Operating Conditions
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Figure 2 - Intensity of Planetary Magnetic Fields in North Polar

Yellowknife presents a unique set of operating conditions for amateur radio operators (and radio communications more generally).  Yellowknife is located above the 60th parallel of latitude and there are two locations of maximum magnetic intensity in the northern hemisphere as shown in the diagram. One is over Siberia and the other is just to the east of Yellowknife over the eastern part of the NWT and western part of NU as shown in Figure 2 above.



 Figure 3 - NOAA-18 Observed Auroral Oval (Activity Level 6)

These two magnetic maxima result in a distorted auroral oval that is elongated in a direction toward the two maxima, as shown in an observed auroral oval at Figure 3. Effects of the auroral oval on radio propagation are partially known but hardly understood.  For VHF, the auroral oval has a tendency to block communications.  For other bands radio signals may be reflected, refracted or absorbed by the auroral zone.  Some bands (like 6 metres or 50 MHz) were monitored in case they “opened up”.  Generally the only bands that seemed to be functional were 40 metres (14 MHz) and 20 metres (7 MHz).  Thus Yellowknife, by virtue of its location tends to be directly under the auroral oval, when other parts of the North America are not.  

In more southerly latitudes the auroral oval is not as visible.  For example at 49°N, the oval would appear as some sort of interference on certain bands in the northerly portion of the sky.  In Yellowknife however the oval dominates the north and directly overhead (zenith).  On the other hand, there is a hole in the middle of the oval and this hole may facilitate some northerly communication.  For example we made a contact with a station in Thule, Greenland and heard two other northerly stations (one from Scotland in PSK-31 and one from Russia in RTTY).  Unfortunately there is not as large a population in the north as there is in the south, so there are fewer northern amateur radio operators in the north to contact.

While the auroral oval is a dominant effect for Yellowknife, there are other effects which also are unique to Yellowknife.  There was never any real part of the day that was night during the exercise, due to the proximity of the summer solstice (June 21st).  The transition from day to night is an important aspect of radio communications because it is the time when various layers of the ionosphere form – layers that are used in HF radio propagation to bounce signals great distances.  The lack of such layers put YARS at a significant disadvantage, but it is a reality of northern radio communications.

3.  Logistics

Logistical support for this exercise was excellent.  VE8JL and VE8ME arranged for food.  VE8GB had an RV-trailer available (shelter) while VE8SS erected a “bug tent” and table.  VE8WD provided solar panels.  VE8JL also provided a generator and fuel.  YARS handled the costs of the exercise (food, fuel etc.).  The Yellowknife Ski Club provided land on which to conduct the exercise – its biathlon rifle range.  

While we had extra equipment, it was useful to have that on hand as the equipment that was faulty was substituted for the extra equipment.

4.  Station Set-up

The YARS team set up the field installation on Friday.  There were four stations set up as follows:

1. HF Station 1 – A Yaesu FT-857 with an MFJ 969 Versa Tuner connected to a full G5RV multiband antenna strung approximately 10 m from a tree to a fence.  The radio’s data port was connected to a computer using a RigBlaster Plug and Play device.  Digipan was used to run the PSK-31 mode and MTTY used to run the RTTY mode.  In practice this became the GOTA station.  This was VE8YK.

2. HF Station 2 – Originally an ICOM 706 MkIIG was planned to be used but its transmitter output was faulty.  An ICOM 706 MkI was used instead with a Kenwood AT-200 manual antenna tuner.  A straight key was initially available, but VE8RT brought in his own iambic paddle.  The ICOM Mk IIG was used to monitor 6 metres.  The antenna was some sort of multiband vertical with ground radials.  This was VE8RAC.  

3. HF Station 3 – Originally an ICOM 706 Mk I was planned for this station, but the Yaesu FT-817 was used instead.  No contacts were made using this station, as it was a QRP station.  It was used with PSK-31 and RTTY and SSTV. While stations were received in all three modes, no QSOs were exchanged despite transmissions. It was used to demonstrate SSTV.  There was interference both from this station and received by this station from HF Station 1.  This was VE8RAC.  An attempt was made on Sunday morning to obtain natural power QSOs (in PSK-31 and in SSB) using VE8WD’s solar panel, without success.

4. Satellite Station #4 – The FT-817 from HF Station 3 was used for this station.  An attempt was made to make an FM satellite QSO on Saturday but without success.  A satellite QSO was made on AO-51 on Sunday morning. An Arrow antenna was used with a battery pack.

5. Free VHF Station #5 – No dedicated radio was available for this, however had there been an opening on 6 m, HF Station 2 would have had its antenna switched and would have been used.  A QSO was made with VE8RT in Yellowknife, however it cannot count for the contest results as he participated in Field Day.

6. Packet and APRS Station – These two modes and equipment were set up at the Field Day site and were located in VE8WD’s vehicle.  

5.  The Results

Just how are the results of Field Day evaluated?  Attached is the formal submission to ARRL with a score of 96 points for contacts and 1196 points overall.  Most points (1100) consist of bonus points generated from other activity, such as the issuance of a press release or the visitation of the site by the Mayor of Yellowknife, Gordon van Tighem and an EMO representative, Paul Bussey.  Being able operate for 24 hours involves the setting up of an infrastructure and it is in its own right not an inconsequential task.  Given our geographical and environmental conditions, making contacts at all might be a measure of success.

The greatest measure of success however has to be the level of participation from the membership of YARS.  There were 9 members who contributed to make the event a success:  Katey (VE8KC), Laura (VE8LT), Ron (V8RT), Joseph (VE8JL), Chris (VE8WD), George (VE8GB), Gertrude (VE8ME), Sam (VE8SS) and Ian (VE8IR).  There were two visitors from the general public and two invited officials.  A number of club members indicated that their interest in amateur radio had been rekindled by this Field Day.  While there are no points for this, the value may be beyond value to YARs and the community more generally.

6.  Problems

A number of technical problems were encountered during the weekend, including:

1. The apparent failure of a primary HF radio (ICOM 706 MkIIG);

2. A coaxial cable that proved itself to be unserviceable;

3. A large multi-band antenna that proved itself to be unserviceable and not repairable;

4. A G5RV JR that needed some repairs;

5. An HF antenna tuner that appeared not to function properly.

Scoring could have been improved as follows:

1. There was a reluctance by participants to make use of computer logging.  It could have been used effectively and there were logging programs available (such as SQUIREL).  About five QSOs may have been inaccurately recorded in terms of time by using a manual method.

2. During the period of peak QSOs by PSK, an ideal opportunity existed to send out NTS formatted messages.  This was not exploited.  An attempt was made to solicit RTTY QSOs and messages, but without success.

3. The ARRL bulletin was not properly received in RTTY.  A greater familiarity with MTTY may be necessary.  The PSK frequencies for the ARRL bulletin could not be located or determined, despite having the Field Day rules and the ARRL Bulletin Schedule.

4. During the peak QSO period, PSK contacts should have been solicited using natural power.

During the initial planning, it was proposed that QRP be used.  Given the conditions, it was probably wise that QRP was not used.

It is possible that public exposure was somewhat lacking.  Only two visitors, apart from the invited guests, appeared.  Was the ski club rifle range a sufficiently public location?  

7.  Next Year

The planning for Field Day was relatively informal and unstructured.  The National Incident Command System is an option for planning, but given that the group is small in number, it is probably better suited to a TEWT-type of role.
  That said, it was very apparent during the entire exercise that there was a great many of tasks to do in order to accumulate the Field Day bonus points.  Whether there is time for TEWT-type activities or instruction remains to be seen.  A script and timetable of events might be another method of improving organization during the exercise.

Given that 48% of all QSOs were through PSK-31, it is likely that future Field Days will use digital modes.  Digital modes appear to work far better than SSB.  CW is however still a viable mode not to be discounted.  Both PSK-31 and CW may be viable on satellites too.

It is unlikely that next year YARS will be permitted to use a GOTA station, unless non-amateurs and inactive amateurs attend.  To this end it may be worthwhile seeking involvement of the Scouts, since they can receive a radio badge. Were increased involvement by youth to occur, it should be relatively easy to borrow equipment from the Canadian Forces – modular tents, cots, antennas, masts etc. (liability insurance is however required).

A more public location might be advisable, however just how public should the location be?  It is possible the rifle range was too far out of the way.  If too public, the public visitations may detract from our ability to operate.  

Displays for the visiting public should be considered to assist in presentation of the various stations and demonstrations.  

RAC Draft Article

[Yellowknife]  The Yellowknife Amateur Radio Society (YARS) participated in Field Day 2007 under call signs VE8YK and VE8RAC.  Approximately eight club members operated the various stations for the duration of the 24-hour exercise and contest.  We operated a 2A NT station.  Many of our southern friends had never worked an NT section before.

Unlike many southern participants, operations in the far north have their own unique challenges.  Being only a few days after the summer solstice, there was no real darkness.  The lack of darkness hinders HF operations in that there is no real F-layer to speak of.  In addition, Yellowknife is located very close to a magnetic maximum, which tends to draw the auroral oval right over its location, even when auroral activity is mild.  Sometimes in winter this enhances propagation on 6 metres, but not during Field Day.  

Despite these difficulties, unique to the north, YARS did manage to make about 59 QSOs – three quarters of which were digital and CW.

YARS has had very little experience with digital communications, but the initial results are very promising.  PSK-31 surprised all of our members in terms of its ability to push through the “haze” and the low power required.  We monitored a number of SSTV stations and were surprised to copy images.

YARS plays an important role in emergency preparedness, as do all amateur radio societies in the Northwest Territories.  Field Day may on its surface appear to be a contest, it was in reality an emergency exercise, where YARS planned, set up and 
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� An accidental short occurred involving VE8GB and VE8JL – caused by VE8IR’s connection to natural power – despite VE8IR having posted a warning Post-It on the computer (which was monitoring the RTTY bulletin).  This may be a justification for the use of Anderson Powerpoles.


� TEWT is an abbreviation for “Tactical Exercise without Troops” used by the British Army.  
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