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Abstract

DEAL hasbeen given the task to study and collect data on HF propagation condition
existing in Antarctica, conduct various experimentsto improve the quality and quantity of
voice and data communication and to find out suitable alter native meansfor different
requirements. Thispaper presentstheresults of the studies conducted during X111 expedition.

I ntroduction

DEAL isproviding HF voice/data communication between Maitri (Ant-
arctica) and Dehradun(India) since XI expedition. Various communication
experimentsweretried for improving the communication facilities. During the
X111 expedition, DEAL member of theteam provided:

1. HF voice/data communication with DEAL.

2. Monitoring of various broadcast stationsto provide general informa-
tion/news/entertainment to the team members.

3. Ham contactsaround the globeto foster inter national friendship and
cooper ation through Amateur Radio.

In addition, various communication experiments and HF propagation
studies wer e conducted during the expedition. The quality of the signal received
during the above activities helped usin assessing the propagation conditions
and correlating thiswith the geomagnetic data collected by 11G members of the
team.

Experimental Setup

The experimental setup consisted of two 11 element L og Periodic Antenna
(LPA) on 20 feet mast. Yaesu 757 GXII transceiver and FL 7000 HF linear
amplifier. For data communication IBM compatible PC AT alongside KAN-
TRONICS KAM modem was utilized. Since L PA could cover only 14 to 28
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MHz band, fixed frequency dipoleswereingalled asand when required to
cover complete HF band.

The AGC of therecaver wasfed totherecor ding sysem conssting of
calibrated chart recorder and PC based data acquigtion sysem (DAQ). The
PC-PLUS 141 data acquistion card used hasmulti-channe handling capability
which can beusad for recording anumbe of parametersssimultaneoudy. The
geomagnetic data was obtained through 11G sysemslocated in Antar ctica.

Amateur Radio Station - HAM

A special call sign AT3D was allotted by WPC, New Delhi for the
expedition. Sncethiscall Sgn wasna availablein theinter nationd call books,
OM VU2VP Sandlasgave hisconsent to ad as Q9. manager. Yaesu 757 GXII
transcaver and 11 dement L PA were usad asbadgc setup though KAM ad
Morskey werealso addad timeto timein thesa up. A tota of 125 countries
were covered through 1800 contacts made during the expedition.

Detailsof Analysis

TheHF propagation datawasdivided in two parts

Point to Point communication: Maitri to DEAL communication records
and Ham dataweredubbed.

Broadcadt: Quality of agnalsfrom different broadcast gationswere
summed up to assessoverall broadcas propagation.

Thequality of paint to point communication and Broadcagt Sgnalsfor each
day wasdassfied in thesecategories.

0: No sgnal received.

1: Sgnal of moder atesrength.

2. Sgnal of good quality.

Geomagnetic distur bancewasalso roughly categorized as.

0: No geomagnetic distur bance.

1: Moderatdy distur bed geomagnetic condition.

2. Severdy distur bed geomagnetic condition (geomagnetic Sorm).

Each day wasassgned oneof thesevalueson the bassof hourly geomag-
netic data supplied by 11G membersof theteam. These may differ from that of
11G becausedf qualitativeassessment madeby usfrom thepaint of view of
radio wave propagation.
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Themonthly and annual variationsin HF point to point communication
and broadcast modes and days of aurora obser ved and geomagnetic disturbbance
areplotted in (Figs. to 7).

Thedatesfor different conditions were found out and compared with the
propagation assessment of DSTO Australia in their monthly bulletins.

2

Fig. 1: Annual Variation in Pointto Point HF

Results of Analysis
Noteworthy results are summarized below:

1. Good quality HF point to point communication signal was received on
145 days during the expedition period with lesser numbe of daysin the
months of May to August.

2. Broadcad signal quality was very good for 194 days with a minimum
in May. Amount of data collected during February- March period was
limited due to interference from other powerful stations.

3. Aurorawas observed on about 31 daysin the year with a maximum in
the month of September.

4. Geomagnetically disturbed days wer e roughly about 64 days for mod-
erate activity and 88 daysfor severe activity. In the months of March to
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Fig. 2: Annual Variation in Broadcast HF

Fig. 3: Annual Geomagnetic Condition Occurrence
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Fig.4: Monthly Variation in Point to Point HF
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Fig. 5: Monthly Variation in Broadcast HF
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Fig 6 Monthly Geomagnetic Condition Occurrence
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Fig 7: Monthly Occurrence of Aurora
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May and Octobea thesevereactivity wasan 10 moredays Sun pa
activity was much lowe in thesolar cyclein theyear 1994 and presence
of a corond hole on the sun wasrespongblefor large numbe of
magnetically disurbed dayswith anear 27 day cyderepetitions

5. No HF point to point communication sgna wasrecaved for 49 days
and no broadcag sgnd wasrecaved far 44 dayswhen thegeomagnetic
activity was savere Such periodswere morein themonthsof Mardh to
May and October. The Octobe wasthewor ¢ month to theextent that
HF communication between Maitri and DEAL wasnd even tried far a
large number of days seeing the dead broadcad condition. DSTO
bulletin hasalso reported smilar propagation conditions

6. HF point to point communication wasgood far 25 daysand broadcad
wasgoad far 17 days even in the presence of severe geomagnetic
digurbance Thistype of observation needsfurthe sudy and data
collection by ateam of expertsin the areas of radio propagation and
geomagnetism.

7.0n 21 daysthe broadcag sgna wasgood even in the presence o
geomagnetic distur bance and HF point to point signal being nat re
ceived. Such periods were more in the months of April to June This
may be due to high power and Wide beam width antennas used for
broadcast. Some Sgnalsfram variousalter nate modes of ionospheric
communication fram alargearea of ionogpheremay reach thereceiver.

8. On 8 days the HF point to point signal was good even in the presence
of geomagnetic disturbance and broadcag being not received.

9. On 11 daystheHF point to point and broadcag Sgnd quality wasgood
on thedayswhen Aurorawas observed. M orefine data recor ding of HF
and geomagnetic parameaersan thesame DAQ sysem and jaint analyss
by ateam of expertsfran Geomagnetiam and |onospheric Physicsis
required tothrow light an such obsarvations On 13-14 daysthe HF paint
to point communication was blocked in the presenceof Aurora

Conclusion

L ow powe HF link between Antar cticaand India can be utilized for
voice/ldata communication for nearly half of thedaysin ayear. Far reg of the
periad it can nat beusad rdiably and even increasng thetransmitted power
doesnat give any appr eciable gain. M ore propagation and Geomagnetic data
should be collected in future expeditionsand I nter nationd collaboration is
required to compareit with thedata collected by sationsdof other countriesin
Antarctica
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