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Summary. This report displays the obstacles and specialties in doing geodetic and hydrographic works in the
severe polar conditions of Antarctica, near Bulgarian Antarctic base on Livingston Island, South Shetland
Islands. Surveying of the ice free rock passages by means of classical geodetic technology was made. The
first hydrographical survey of a part of the South bay, near Bulgarian base was made too and displays the
specialties in hydrographical works in polar conditions. For the implementation of the set goals, GPS,
hydroacoustic and classical geodetic equipment were used. We represent results from a digital modeling of
the relief of South Bay (next to BAB) and surveyed territory on Livingston Island. A geographic information
system is used.
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I'eonesnyeckue u ruaporpadpuyeckne nccaenopanns B paiione bosarapckoii anTapkTHYeckoii 0a3bl Ha
o-e JIMBMHICTOH, AHTapKTHKA. Anekcanapos bopucnas, Llanosckn Opu. YHuBEpCHTET apXHUTEKTYPHI,
crpoutensctBa U reopesun, Codust, Bomrapus, 1046, Oyn. Xp. Cmupnencku 1, alekb fgs@uacg.bg;
tzanovski_fgs@uacg.bg

Pe3tome. Matepuan oTpaxaer TPYJHOCTH 1 OCOOCHHOCTH BBITIOJTHEHHS T€0A€3NIECKUX U THAPOrpadUuecKux
HCCIIEZIOBAaHUI B NOJISAPHBIX YCIOBUAX AHTapKTHUKH B paifone bonrapckoii antapkrudeckoit 6a3st (bAB) Ha
octpoBe JluBunrcroH, IOxuble Illernanackue ocrpoBa. CpencTBaMu KJIACCHUYECKOM TIe0Je3UYecKoi
TEXHOJIOTMU BBINIOJIHEHO KapTrorpadupoBaHue CBOOOIHBIX OTO JIbJa NPOXOAOB B ckanax. CaesaH nepBbli
ruaporpaduuecKuil CHUIMOK 4acTy akBaTopuu KOxxHoro 3anuBa B paifoHe bonrapckoii antapkTuueckoii 6assl,
rJle OTPaKEHbI OCOOCHHOCTH T'MIPOrpauuecKoi NEeATeIbHOCTH B NOJNAPHBIX YCIOBMAX. J[Jisl BBIIIOIHEHUS
pasNMuHBIX 337a4 Kcronb3oBaHel GPS M rumpoakycrmdeckas TeXHHKa, a TakKkKe KOHBEHLMOHAJbHAsS
reozie3uueckas anmaparypa. IIpeicraBieHbl pe3yinbTaThl LUGPOBOrO MOJEIMPOBaHUA penbeda JHA U
KaprorpadupoBanust Teppuropuii B paiione BAB ¢ ncrnons3oBanneM reorpaduueckoil nH(OpMaIOHHON
CHCTEMBI.

KnroueBbie cioBa: Anrapkruxa, ocrpoB Jluunrcron, ruaporpadus, GPS, mupposoe MmoxenupoBanue
penseda qHa.

I'eonesnuni Ta rigporpadiuni mocaimxennss B paiioni Boarapcpkoi anTapkrnyHoi 0asm Ha o0-Bi
JliBinrcton, AutapkTuka. Anexcanipos bopucnas, Llanoscki IOpi.

Pe3tome. Marepian BimoOpaskae TpyZHOIII W OCOONMBOCTI BHKOHAHHS TEOIE3WYHHUX 1 rimporpadidamx
JIOCHII/KEHb Y TIOJSIPHUX yMOBaX AHTapKTUKH B paioni Bonrapcekoi anTapkriynoi 6a3u (BAB) Ha ocTposi
JliBiarcron, IliBpenni Hlernannceki octpoBu. 3acobamy KITACHYHOI TI'eOE3MYHOI TEXHOJIOTii BHKOHAHO
kaprorpadyBaHHA BUIBHHX BiJl KPUTH CKEIbHHX MNpoxofiB. 3pobieHo mnepummii rigporpadidHuii 3HIMOK
yacTuHU akBatopii IliBgeHHOI 3aToku B paiioHi Bonrapcekoi antapkruuHoi 6a3u, Ha sIKOMY BinoOpaxeHi
ocobuuBocCTi rigporpadiuHoi isUIbHOCTI B IMOMAPHUX yMOBaX. sl BUKOHAHHS Pi3HUX 3aBJIaHb BUKOPHCTAHO
GPS Ta rigpoakycTuuHy TEXHIKY, a TakOXK KOHBEHIIIOHAJIbHY reoie3uuHy amaparypy. IIpencrasieHo
pe3ynbTaTi IM(poBOro MOJEIIOBaHHS JHA 1 KaprorpadyBaHHs TepuTopiil y paiioni BAB 3 BukopucraHHAM
reorpagiuHoi iHpopMaliHHOI CHCTEMH.

Kurouosi cioBa: AnTapkruka, octpis JliBiHrcTos, rinporpadis, GPS, nudpose MozentoBanHs penbedy aHa.
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The Bulgarian Antarctic Base "St. Kliment Ohridski" is situated at 62°38'29"S latitude and
60°21'53"W longitude on Hurd Peninsula. In the Bulgarian Antarctic Base (BAB) every year, a lot
of researches are conducted. They are in the sphere of geology, seismology, geomorphology,
ecology, biology, geodesy, other scientific fields and Bulgarian and foreign scientists take part
(The illustrations see the color paste between pages 96 and 97).

BAB consists 4 building adapted for living, generator and store premises, a hangar for boats
and an orthodox chapel. It has in possession two boats "ZODIAC" and two motor sledges. During
expeditions, the station is inhabited by 20 explorers, part of them foreign experts.

Geodetical works in the polar conditions of Antarctica were experienced by authors, during
their expeditions in 1998/99,2000/01 (B. Aleksandrov) and 2009/10 (B. Aleksandrov and Y.
Tsanovski), in the Bulgarian Antarctic Base (BAB).

For the implementation of the set goals, distance meter, optical theodolite, GPS and
hydroacustic equipment were used. First of all were made digital surfaces of rock pasages with
using classical instruments. After calculating the elevations of the points, surface was created with
GIS AutoCAD Desktop by 1600 shot points and total area about 350 dka, represented by contours
with sections 5 m.

Creation of a digital model of the surface. After calculating the elevations of the points on the
surface, a filtration of data for atypical elevations was made. During the filtration of the heights,
density of the shot points was not disturbed as the recording interval was chosen with a view of
receiving information on every 15m. The digital model was created with GIS AutoCAD Desktop
with 1600 shot points and total area about 350 dka. It is represented by contours with sections on
every 5 m.

In South Bay the whole aquatory was not explored. There was no map with detailed depths,
even with an approximate accuracy. During 18" expedition in season 2009-2010 year, was made
first detailed map of a part from South Bay. For a proper data base, whole data from hydrographic
survey must be reduced to one surface level. That's why was create a foot rule, which helped us to
deduce an average sea level for the period of our experience.

The elevation of the zero level of the mounted foot rule was fixed through a total station and
an existing geodesic net, created in 1998/99. It was used in the same period for making of a digital
model of the region around the Bulgarian Antarvtic Base (BAB). Thus, it was made a unity
between the ashore geodesic and cartographic operations that were already done and hydrographic
measurements.

In Antarctic conditions, the attention in the preparation for a hydrographic photo is essential -
the boat and working team. As a priority is people safety, their equipment, their own motivation
and training level. To lead the boat in projected profiles was not an easy task, because of constant
ice-moving and sudden changes in the atmospheric conditions.

Binding the measured depths to an united elevation system with the one of the shore was
accomplished through water level indications on the foot rule for the duration of the hydrographic
survey. In the beginning and in the end of the survey, reports from the water meter gauge were
made. Measured depths are corrected in order to remove tides fluctuations.

After calculating elevations of measured points, a filtration of data for atypical elevations was
made. These calculations are as a result from acoustic "sounds" or "participations" of local
inhabitants - whales and seals. During this filtration, density of the shot points was not disturbed as
the recording interval was chosen with a view of receiving information on every 15 m. The digital
model was created with 1815 points and total area about 1.5 km?. It is represented by isobaths with
sections on every 2 m.

Using measurements done in the researches of the authors, we represent a geodetic map of
region nearby Bulgarian Antarctic Base "St. Kliment Ohridski". The tradition is everything what
was made in Antarctica to be turned back there as a basic knowledge for future works.
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Hp = H"+h-D+e
Hp — elevation of point from bottom;
H™ —elevation of average waters;

h — momentary water level, measured by foot

rule;

D —measured depth,

o - comrection on tides and comparing.

CALCULATION OF ELEVATIONS OF MEASURED POINTS

Geodetical activities on Livingston Island:

- Geodetical survey on rock passages;

- GPS measurements for geological goals;

- GPS measurements for geomorphological and glacier goals;

- Geodetical research for vertical refraction;

- Measurements for glacier deformation;

- Hydrological survey in part of South Bay;

- Creation of a foot rule for researching the sea level;

- Digital modelling of shore and seabed around Bulgarian base.
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