209

—fgE — b—
Scientific Note

FfRY 7 Ay = b T v RS TO/NIIE AT TR Ant-Plane DTRIT &
Zeh g, - ZE 5 B

MR BNV - mEMH—E - Rt SEMEE Y - PRKRES
FREE " - INRER - RREFK

Aeromagnetic and aerial photographic survey in the South Shetland Islands,
Antarctica, conducted by a small unmanned aerial vehicle (Ant-Plane)
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Naohiko Hirasawa' %, Noriaki Obara® and Mikio Kuwabara’
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Abstract: Two small unmanned aerial vehicles, Ant-Plane 6 and Ant-Plane 3, were
assembled using parts and technologies developed for model airplanes. The aerial vehicles
were scheduled to conduct aero magnetic and photographic surveys of the Bransfield Basin,
from a takeoff runway at Marsh Airfield on the South Shetland Islands, Antarctica, during
January 2011. However, the scheduled surveys were not conducted on account of poor
weather. Research was later conducted on a glacier, using a takeoff runway at St. Kliment
Ohridski Base, Livingston Island, during December 2011. A flight from St. Kliment
Ohridski Base to Deception Island yielded satisfactory results; the total distance of 302.4
km was traversed in 3 h 7 min (3:07). On this flight, aeromagnetic and aerial photographic
data were obtained from an altitude of 780 m for a 9 X 18 km area on the northern half of
Deception Island. Aerial photographs of Deception Island and South Bay showed the
distributions of glaciers and their crevasses. The Ant-Plane flew over the Antarctic horizon
and surveyed above Deception Island. That was the successful venture of this kind,
demonstrating that airborne surveys by Ant-Planes are useful for Antarctic research
investigations. Airborne surveys provide a safe and economical approach to data
acquisition as compared with manned aerial operations.
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EE: BEARITEEOMS L BN A S L, 2 FEO/ NS AT, Ant-Plane 3
L 6EBFE L. 2011 FE 1 H, miix 7 - ¥ a—Y % (King George Island) T
7 Z AT 4 —)v RiE4: (Bransfield Basin) 28 HHg <8I & G L7223, BER{E
LCWHE T DMRITATE e o7z, 2011 45 12 HIZiL Y v 7 A k& (Livingston
Island) IZ®H A2 k- 7 U A hHEH (St Kliment Ohridski Base) 2257 27> 3
k& (Deception Island) &7 & + XA (South Bay) (Z Ant-Plane Z {7 X4, 22
PRERBI L M BB 2 T o7, T arBTE, Bodbdsy 9X18 km
OFIPAZ T 780 m T, 3 KE] 07 43, 302.4 km ZTRIT L, KB Z1T - 72
ZORERNET T v a B0 L ORIHHEOBERE EH LTS
ZENTEL. TETVavBEY U RS TORITH ORI REEIE LN,
KT DA F DREIEN I SN2, T2 7Y a U EBOMRITIE, A RO H
ot A B2 CREFRLI A LoD 20V IRIT O 1 D Td 5. 2 MBI S OIS 72 B 25
SUEOFTHRII LT LiE, MBTOMARITHRIC L AR EBHNARETHHZ &
BoR LTz, F72EHIC L DML & LR U, WD CRE R AR IR A2 EFEL
7-.

I. I C ®»IZ

2000 4E 5 H L 0 BRI T T& 2 £ERIIAL S 27 L (GPS) ORALFEEEAS 100 m 225 10
m FEEEICA B L7 2 SIS L0, BRI THEIC GPS Z45# L A3 RIT 21T 9 B AKE D BRFEMT 52
NERMETHITONAD X9 TE., R EZRICS LT, arva—2o/H - HE
I b A, BRI THS 2 ST 5 B TR OB, AT & BB OB & FTHE
ot TO XD BRRVFHEANBR B OZ b A RS, ENCHAFZEATIX 2001 4F X 0 FEARELI
{5 9~ % /NI A F%  (Unmanned Aerial Vehicle: UAV) D BHR & BREIEZESCIUM K, £l
TV AT~ =7 L HFE T -, ZOFHE (Ant-Plane project) ® HHIL, E OGO
TR SR T 1000 km BA EFRATS 2 3208 3 m LU RO A (Ant-Plane) DBAFE L, BIEHCX
SEHPEE S ORISR OBYE, TLTERLICL A8 THS. Ant-Plane |2 L B HZEHE
HOF S, mOEAXR L LM, TICRE~OARMMNNS NI ERETOND.
Ant-Plane % A% Z L2 KX W AFZEE H 52 X 2 BUSHEIC & A TR Ze i 8L S aTRE & 72 0, B
MR CORAOIRFILIRKEZ VY (A « Ant-Plane Group, 2006; Funaki et al., 2008).

Tz 13 2003 AFICBESRE E  TYT - 72 Ant-Plane 12 & % TRATEEEE 100 km 22 FPRE&ELRI &
MZe G ERE, 2005 4EIHGBITTCIT- 72 E22 5700 m £ TOXREEIH], 2007 FFICLEIET
1T-7= 1108 km DEFEIRATE D EEEAMA L TE . £/, HAmEBMISEEREE (JARE)
VXHEFNIEHE I TLLF @ X 5 72 Ant-Plane DFATHEBR AT > TX 7=,

1) 25 46 ¥ A AR BLIEA B (JARE-46) 1%, 2006 4% 1 HIZ M ATRITH# Ant-Plane 2-2
12 LB 2P RER BN 2 BRI ED OWK ECHE Lz, FT7 7 ¥ —% A 702 OIK
186 cc YUY a28fi L, BIF20m, HAER 15ke, KHHEE 130 km/h T 1
FERATSFIRETH D, LavL, EOKDY OB TIE, WEKL 2 5MERKOMMAEL
U<, BEREREI SRS AL U, B IR0 — S0 BE U BRI S L7z,

2) %548 A AR BIIIE RE (JARE-48) 1%, 2007 4 1 HIZWEFIAE O AL I 8 2 K
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KR (S17) T, JAREEARE (WA b7 L—2) ICR DR, B, =7 oy L 8illc s
JE 300-1200m DR TIT o7, BRELIERITICL VIR CEDRBT 4 2B5 N T
. ZOBRITEE 2.3 m, &HHEE 36-55 km/h, HZERERD 2 B CTH D CER - JE,
2007). BlEFERKIZT v ¥ —Z A 7D Ant-Plane 42 I L 2558 %= FE L7-. L
ML, WEREZHELZHREL, WERIFOTHICEE L. ZORKRITY = A K
A4~ (WP; BIT/V— N RICED - @imH R, M, &, ®E, A —FNnrbd)
DEREIATH-T-. AIRITIL86cc H Y Y v D rnE# S, 5, 500 km @
FATHRFRETH > T-.

3) 5 49 K B AFE MBI B (JARE-49) 1%, 2008 4F 12 A1 Ant-Plane 4-3 % B4
HIHT7 2 km Ok ETRIT S, 1.5X 1.5 km OFETRITT, &E 200 m 25 1000 m =
T, 200 m IR CRIR &R B A 1T o 72, REBROMRATREHIL 1 K, RATERAfT 110.5
km, BHRRRBT — X EGDENTE. UL, WBIEH2## L 72 Ant-Plane 44 1%
FEREDTRAT 2518 L7275, BERITHICD oYMk LERE Lz, EhEET —
ZIIFE N7z, 708 Ant-Plane 4-2, 4-3, 4-4 X[ UK & IRITIEBE & RSB IR T
H5.

—J7, AAREMHIBIR T o T D B AFRATHELIN & [FSE OB, A ¥V ARt
ZEAT (BAS) THAITON TS, 2007 4F 8 AlZid N L —FEH (Halley Station, Brunt Ice Shelf
floating on the Weddell Sea) T, UAV (mini-UAV M?AV) ZfiH LT, @E 230m £ TOXE
BlNZIT-> TS, ZOMKITER T, BiE2m, HIFESR 6k, MRITHEIX 40 53 T 45km
ATAAIRETH D (Spiess et al., 2007; BAS, 2008) .

LIZAREND L DIZ, PV AT = FT > RiER (South Shetland Island) (3 EFHE -5 Ak
WALE L, ZORNCIET 7 A7 ¢ —/v RIfElE (Bransfield Strait) 23%%. KFET L — b
DO—H % HALT 5 Phoenix 7' L — b SEEROALICH HUEE TR L — MIIEAIAT Z & 1T
LV, BEENMME (Antarctic Peninsula) 22HYI0EES N, 7T VAT 44—V N % TE
LB BN TWD, Bk LS ORICH HILAAREIL 2 (BHEANIIER L, Wk
TERIT 4 B B 4ERTICEELIE L7e (Tanner et al., 1982; Barker and Dalziel, 1983; Pankhurst, 1983;
Barker and Austin, 1994). GPS#Ilic Lk 2 &, BfES v A = k7 > R EIE 15-20 mm/yr D
BV CILH A B E LT\ % (Dietrich et al., 2001) 2%, AR OERES T Tl
TEFE IR UK R R AL S 4T (Dziak et al., 2008) .

TS a v E (62°58'37"S, 60°39'00"W) [T T AT 4 —)v REROJEREmE Y v
T AN EORIZ Z12km DIZEMEOETH LA, FRRIERNTHD. Bof
PAZOX6km DH/VT T DHR— b « 74 AHX— (PortFoster) BHV, HEmlgixz~o2 k- R
VK (Mt. Pond: 539 m, X|7) THD. Tt7a GO TFEEIIMERYES - E %M
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Marsh Bransfield
—62S Airfield D -—h——S_h__T Strait
S[(s)ﬁatnds etland Penguin Is.
Livingston Is. ~King Sejong St.

Antarctic plate

g
St. Kliment ~

W
. 2o
Deception Is.~ »

&\e»'(‘e‘\6

IO|0 km

1 YRV = hT U REEEHBEEMOT 727 4 — RifE L 7 L— REER. UM THEEN
7o REER T 2011 4F 1 H O T EM. B =AW =BT EEE T L — F (Phoenix plate) 23 fili 7
L — MZH# DAL, IEZRAZ ;. ARFIOAWRUET 7 0 A7 4 —)L BB O 7 L — MEKRH.
Fig. 1. Bransfield Basin and the plate boundary located between the South Shetland Islands and the Antarctic
Peninsula. Open square, main survey area; line with solid triangles, subduction zone between the
Pacific (Phoenix) plate and the Antarctic plate; line with white arrows, spreading ridge in the Bransfield

Basin.

FIRIZ L - TS 4L (Pedrera et al., 2012), B DR HEBIC ENE-WSW F AR OV @ VE
RAREAT (RIRIRIR & S0 VamEh L 72 f8ik) 238 & 2-10 km (SHEE S, Wil R & OBIR AT
EINTWD. MNC R DT T A7 ¢ —)b RFIR ORI ORFJEIX Lawver etal. (1995)
R s Sh, BOMOWEEE R— K « 75 AZ =N TRAOMKETEN, EBOK
DR & BOTENLR— |k« 7 AX—PFERIICT CEOBMREE /S RES LTS, Ln
LT 7y a v BEEROBKBENIIITON TE LT, BAKROMREFIIANATHS.
KWFGENET T AT 4 —)v R O L R OMFSE (2010-2012, HHIBERE, AAHENR
¥, WRERSE, HUEYE) o—B L LTiThniz. 2011 4 1 A i3 e s e 77 27
o IV RYEZRD 100X 50 km O#iPH T Ant-Plane (& X V175 3 M &3 Tz, £72 2011412 A
WIXT ' 7Y a Ve EF ORI, KO20124E 1 HIZiEx 7 -V a— VROV X UR
(Penguin Island) &~V 7> « =27 (Marian Cove) DFi#% 71 L7-.
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2. /R A TRT T Ant-Plane

AHFFEIZ V7= 8 AR, Ant-Plane 6-3 1%, X 2a 12”3 XL 912, Ty vy —ROEAETH 5.
iAo RE X1F, K3 lRT X911, 2K 2100 mm, FF 2890 mm THD. X 4a (TTITIC
WL HEE LR 7 AR LT IRRPES &, B 4b (CBLRIEEE A2 I 5 ) — R &R LTz,
F TR OB S 2R+ & 512, REHEHETOERIZ 20kg, 101 DOH YV o 2#E#H L7284
OREFEEEIL 28 kg THH. WIREIIAK, /—X, 33, BEREOMHWZT—4A, KFERE
BT, B THANL TS, =Py (794 oy 748 BT-86) 1% 2 1 7L,
AR THREDZEICE D AT i, FEEE 25W) Lo v~T (ORE, 24/10L1)
EfELTWS., ERNSEFICEN 2 AD T — LML W AKFERENEE SN, KFERR
OFERTIXP R THEI SN, ENENRRE L —RE—% —THEIT 5. BRI 7 Ak
R FMAE & = AN AR CIEM(L S W72 FRP UC, MR D 72 DB IR D BT AR EL Y 41
BNTND. BEEFRITATRS 1A, TWA2AKOT —2ICH A Y ELITAFT—2EE L TT
5. IMEBFEDR 213 5D LBREIZ 271X, 2 IO S—F 4 a3 > TREIS, HEER
N T H R ELBB ZFNE L TV D, BEHREIT R T —RE—%— (HAERHE kk
4 JR DS8421) TAT 9. HEFRITI AT & (Higashino, 2006), H—ARE—%—, @EHO
EBIII NNy T U — (NH6V, 1600 mA/h) 2>515%. F8EM (77 2 L 2E— 4% —: Model motors

% 1 Ant-Plane 3-5 & Ant-Plane 6-3 DR S
Table 1. Characteristics of Ant-Plane 3-5 and Ant-Plane 6-3.

Ant-Plane 3-5 Ant-Plane 6-3
WikdEs (K7 1) (k) 6.8 20
B RERE (kg) 9.0 28
S REEHIREE (co) 1800 10000
R~ Aa—F (kg 0.5 2
PREHEE & (cc/h) 600 2000
MiAerERE (km) 300 500
TATIREE (km/h) 100 100
ferE EE (m) 2000 5000
AT (h) 3 5
SR (km/h) 57 70
Vv 20cc VY v 86¢cc VY
%571 (HP) 1.5 7.5
FE R HY HY
[FlfE4 (rpm) 7000 6000
FEEHART v a—h HY »H
MERLRISEERE (km) 5 5
T — 4 —GikEk TR Rz T TR Rz T
SRS HY Hv
bz FH T8
e FEEIFT T a— b FEELIT AT a— b
PA=20 38cm, 15/8L IE#E M HlE 61 cm, 24/10L iz, A
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Lid. #E8, AXi4120/18) 7 H1F7z AC & (74V, KL T25 W) 1F=2 2 X—X¥—TDCIZ
L (AR T 4 A X418 RBT-NO440316) 41, N7 VU —ICHREIND. BIEOFEEME
I, EHURO T m R ERK (A ARRSIE kk 454, JR CPMIXI) TITV, % OfE 513 MAHE
HOZEKE (BAERHE Kk 452, JR9chDR 931, 24GHz) Z#fH L, —RE—%—%
oy b= 5. EREMREEEOREBEITERET & BUEE TR, 24 GHz
SS #E#7E 7 A FDA-01) IZX» Tt . M5 rReOHBIL R Skm INTH 5.

Ant-Plane 3-5 IZ Grob Aircraft #: (N1 ) G-109 D A r— /LT, X 2bIRTEHIZ T
7 X —ROBETH D, HEMIIWAF O oY —%, ERRICECTI I AT EEELT
W5, HEEORE IIIK3b O, BIEERIIER 1 OEY THhd. YU 18 | L7k
DFEFIL 9 kg T, 300 km OFRITAFTRE T 5. BEIHIE 71505 512DV TIE, Ant-Plane
63 LRILCTHD.

B2 trb -2V MEMOWERICK T SHK. (a): Ant-Plane 6-3 & (b) : Ant-Plane 3-5 D5 K.
Fig. 2. Photographs of Ant-Planes. Ant-Planes 6-3 (a) and 3-5 (b) on the runway at St. Kliment Base.
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(a) ! Ant—-Plane 6-3
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< 2760 >

3 (a): Ant-Plane 6-3 & (b): Ant-Plane 3-5 O (BLAZ: mm)
Fig. 3. Outline of Ant-Planes 6-3 (a) and 3-5 (b). Units, mm.
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Control system <<——— Fuel tank

Transformer

e kill switch flf Parachute release switch
. | Generator

Transmitter BETRHem . S
2.4 GHz antenna _ ? Ski Engine

(b) Flaxgate magnetometer sysfem

Digital eamera F-onfedksyyi i

GPS antenna
GPS logger MR magnetometer system

4 (a): Ant-Plane 6-3 OAAPIHS (BEAHITHBIGR L BB 2 > 7)) & (b): 7 —AWNE (BLAEEE)
Fig. 4. Views inside the body (control system and fuel tank) (a) and nose (scientific instruments) (b) of

Ant-Plane 6-3.

3. B ) Gt
— I MRS ] STV AR BRI DENE, K& X, EE, WREHOME),
5 Ant-Plane |21 CE 2. RATHOEBNCS T DREFFOBES R L L ETH L.

7= E il 2 BT EHETRAT DA HEME A S L TR WEE AR ITHER T 21013 27 8 k&E W, =
D X 5 7R T~ 1T Ant-Plane (ZHSHEFIREZR 2 OB IEH A2 BEL 72, LITFICERERN

DBEIFH ORI E R LT,

31 II5YHRSF— NV AT L (FLFG27-03: F5 549 = Hh#t&)
FLFG 27-03 BE I3t AT 2%, ZRS 7 T v 7 A7 — MMEgESEE, GPS, T—Xuli, Ny
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TU—THRESNS. ZfigRE Y —0 x, y, z TIOAEIZAIC 9008 E LUWS, %
FEDREE (HATE) 28T, OO ORE, BATEORRAEILZY 7 b U = 7HICHIES T,
FEOEATEIL IPLLF L2 TS, BEFOREIL 0.1 nT, WHE 05 W, VF U LR
U=—Ny7VU— (74V, 2100 mA) & L7Z5AOMRERIT 523 g T, 4 Ko A
BN FRECH D, MRT— XX 10Hz THAEND. GPS DALEFHRIIHMEcHAI S
50, B8y EWHIESY L 10 Hz 7 —% £ LT, BART—# L & 1T SD 71— RiTiukEhn
5.

32. WSEMBEEATHSRATL (MREANG: ORT+ X2E, RBT-NO40081E)

MR B4A15E Y 2T 2T A BRI BRI R & VY — (HMR-2300, Honeywell #1484, K[E)
IZGPS, T—%nuk, ZHUINy TV =% MBAATERGFCH D, EIL 70T, HEEN
1X04W, VFULRY ="y 7 VY— (74V, 1500 mA) f,ﬁigmmgsjﬁﬁwﬁ
WEROE B A FTRE Cd 2. FME D GPS (RN & =%y — %73 SD I — Rl S
no.

X 512 HMR-2300 & 7 Z v 7 A% — Mg FHT £ 5 MBS ERS R (SR E: FE) 2R
T HMR-2300 1£7 7 v 7 A7 — MEJIFHI I, BERENOIZMNZ, BEHERFEORY
7 MR HHND. HMR-2300 TiE, x & y 8l U z SO EITEEN R 2° OiRzE% & e alhE
RS DD, WIROFF ORISR EE TR DI AET DB/ A A0k 2 BT 5
b, WA P RRBINIIEHTE 5 L Bbhs.

Ant-Plane 6-3 TIIHEIAD ) — XN LT VI AL T2 ImHL, 77 v 27— NN
FHE R RICEY D (RT 4 =R, =X T A a e Ny T Y —
SR L2, BDED GPS 7o T Hid ) — X EEOSMANCEE L2, MR BEAEHE ) — X
RECRE L, / —ANHOHR ) A AERET L2 —F, T—FudnbtihInsExE
FILEOTTVENARATOY v v X —%FHE LT (X 4b).

BAMROKRE S 2 BT 5720, #ErD 40em EHFICRE LIZ WY 7T v 7 AT —
Mg J1EE (FLFG 27-03) (Z[A2> > CHRPERGAL ST 2> 5 Ant-Plane 6-3 @/ — X% 13HI 1 m
FETEDT 2. O, RTOEEDOEREL AN, =¥ EEEKE 3000 rpm (ZEE L.
ZORER, /=A% 1 m OB CORKMR OB L EDORE E &I 14 nT TH
RN D 243°CTh -7,
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Variation of magnetic field

46650 1

48800 FJ..“M

-~

c

o

2

g

.{2 46550 1 Magneto-resistant magnetometer (HMR-2300)

g #6500

=

.0 46450 1

=]

c

80 46400 1 Fluxgate magnetometer (FLFG 27-03)

£ .W----

= 46350 1

3

F 46300 . . . .
0 500 1000 1500 2000

Time (s) May 17, 2007
5:44:43~7:15:00 UT

5 ZEOHESIEPURESF (HMR-2300) & =5y~ 7 > 7 A5 — Mg (FLFG 27-03) O4f#
1) A4 AL~

Fig. 5. Noise level of total magnetic field for 3-axis magneto-resistant magnetometer (HMR-2300) and 3-axis
fluxgate magnetometer (FLFG 27-03).

4. WEHRFCIEE & GPS Z1EHE

J = RRRENZT U H )V AT (Pentax Optio RS1000, 4288 X 1536 pixel) % E FIZ[fiF T
A L7 (X 4b). MARREN Z I, BT L EARKT 2720, ES 2em OREES IV
Rk~ b+ (Polyurethane Elastomer, Pro 7mat) TH A T %/ —RIZEE Lz, iy v ¥ —
WAEYEL, MR OGRS EHERL, 4 BILICv Yy v ¥ —2UD KoLz, BAT
O AR A MERR K, Wi 60°IZEE L, K0 L BHIREEIT N 2 7 0 B EREIEEREE 2.
FUANVET A I AT (Gopro, 1920X 1080 pixel) %/ — RFMAIDORETT FHEBIZ, KR LY
#15° Tl EICWimEE 7 — 7 CEE Uiz, BB 170°, 30FPS, BMLEIIN AT OHEHE)
R AR 2.

e IFHA B D GPS ZEHD T & LT, /M GPS v/ (Holux GPS Logger, m-241, 63
g) &/ —ANEICHIE L7z (K 4b). Z OZEHITRTIEE GPS L W EENE <, #HED GPS
BN TERANBE DT —Z o itk Sh 5.
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5. FRATIEER

51. 201 FEL1ADY—Ya - 77 4—JL K (MarshAirfield) TORITEER

2010 4 10 A, HAELIA OB E % #EEMm M JCAT (Korea Polar Research Institute) DR
HOB A T Araon | CHEE O RIMEILHICERRE Lo, MR L B s a I Rzt v & -
7 L AHi (PuntaArenas City, V) B LTFr 7=/ —/L - 7 U4 - TR 7T i
(Base Profesor Julio Escudero (=227 Fu i), FV) kL=, ZnAb0oMEE2T A
T rEMORREIZED, WIKOMALTEITo7/7. 20114481 A831 AETH L7 - Va—
VEBIIhLHv—a 2T T 4= (FU) IZBWT, KR TT T AT 0= il
BOEHESBNEZHE L., ~—Y 2 - =7 7 0 —/L ROEHIEEITHEE 62°1127"S, RE
58°59'12"W, & 45 mIZH 0, X 6 (/R T K DI, REFIEDWER 1292X38m 2 1 AdH 5.
REBRDT- 540 4 EOMK (Ant-Plane 6-3, 6-4, 3-4, 3-5) 2T A7 7 oIk HiA
ATZ. L L, BUTFO LS 2Bl T DWW FRATERIZTTE 2o 7z,

N

% 1 10 km J

King George Is.

62 005 —

Lost position of
Ant-Plane 34

Marsh
runway

N

Escudero Base

Bellingshausen St. =" Penguin Is/

I:,\Iarian
Cpve
Jf_' Runway{ et
King Sejong St.
T T |
59 00W 58 20W 5755w

6 ¥ TVa—UEICHLEM LAY (@), v—va =TT 4 — /)L FOWREK (m), ¥
VY a VIEMTORER (B), VT ad AU X U BOREAEME (A THEN
ToHiPH), XX CEASORITA— ().

Fig. 6. Stations and research areas on King George Island (@), showing the runway at Marsh Airfield (mm ),

the runway at King Sejong Station (M), research areas in Marian Cove and on Penguin Island (open
square), and the flight route on Penguin Island (-).
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(D) BRENDRL, W, &, BOHIZ.

(2) —MIER TR, WMAMORITICHE T 2#FEH (HH 7m/s LLT) 234720,
(3) RENARWEEMNELS, BARTHNEZRVLHZEDOANRZ.

(4) FENFEORATIZHE X720 200m LA FOZEJED B AZ 0.

(5) BERTEDIOAICIE, EREEEHEIRR LI ER O HIXTE 0.
(6) FEHMNEIESCHDHLETH, WEKOMHTFAAHZ .

2011 A2 1 A 15 FIZRFEINLEARTH B RT, MAKORITICH LI RETH-T. 20
HiZ7 & - 7 U AT TRBIE ORBIZT 2R b7 A 23T, ZEEnfg s,
ZOEOEBORKIIT R THFy iRy, WEBIEA OERICHK I .
Ant-Plane 6-3 % 100 km/h O3 CEH EZ20 600 X 800 m DOFPH % 1 Biffglnl &, BB
17558 L B3 OB 21T o 72,

1 H 24 BIXEDEED > 7255 (122 300 m TG 15 m/s), Ant-Plane 6-3 TF 7 » T3 —
T OZEHRERBI ORAT A R T2, BERRES OERIRITHIC RT v a— My TR b
FITNMREL, BKTIBERORIZNT v a— ML VEELZ. T a— by T %
BT 27T AF v ZJRDNMEB CEBAE L 72 Z EFRITH o7z, ZOEFEOFHE T/ — XL
W5t SA T AR L T2

F72 1 A 25 B EREEAS 7 m/s © (1275 300 m CEGE 15 m/s) UAV ORATERE CTH -
7228, REIXR < Ant-Plane 3-4 OFAT#1T 7. ABRATOLO DT A MRITEIT > 7214,
ZE RSB OFRAT 24T o 72, BLEFR IR ERK OIL 1-3.5 km O %, B 3 km R %
9 HI# (500 m [IFE) RATL, ZEhHIBEKBIIAZITS bOTHD. BATEELIL 500 m, HE
100 knvh, BUAIFRATERAEITN 27 km TH D, BERER, %915 53 OFRERITEIT - 7214, BUAIGH
Bz AY, EMORER SREZBRLE LT-. RAIO 15 SITNEFHICTRIT L7223, 2 D% GPS
ZEMEEP R 2 ICHD L, BRI E 72D, RL— 27l (Drake Passage) (2/37
Va— MIEVARKRE Uiz, FHEGEER, BIEOBIRERATZR, BRIEEL 2o
7o. MBI CIE GPS 2 OMA N/ NE < RO BT 5 MERH 5. L LYEE ()
£ 20°LL Bich < b 4 HOBENRH YD, BIMIIFETHY, FNARBEEORRE L ITEZ
72V, F D% Ant-Plane 6-2 & 3-5 AT, HEORITIERZITH> << 1 A 30 HE TH
B L7208, RIERIECERIIN DR, v—Y 2« =27 7 4 — /L RIZHELTZ 22 BT
AT CTE-HEI 3 HREITH o 7=,

FATEBRIE T, HEE ABRITEBIZARICELRY, =P RAY—4—, Ny T
—, BEERETIY—va =T 74—V FEEBOEITH LR V7 ANTE M
(Bellingshausen Station, = 7) |ZERE A2 KHE L 7.
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52. 2011 E 12 ANt b - o)A FEM (St Kliment Ohridski Base) TDMRITERER
52.1. AT

20114F 1 H OFRATEBR CHfE L7z A7 T e A H ) 7 EBELHIR 6 U B 7 A
N BRI TORITEROHZEN G -7-. 7AH Y THEBERRRIZE S~ - 27 U A2
(1) 2V 7R BTEELTND., ==« 7 7 4 —/L K235 100 km LA _-FE
VEIZHEN, ~—Y a2« =7 7 4 —)V ROFEHIZZENC, WO THHHICRITCX 5. ZJEE
NHBEND T, RIEIEF T - Va—T B LD BOWAREER K E V. OB ERA
WKz DL, 7 L AR, WEKIEZL L 0D

2011 4E 12 H 4 H, 440 A > 73— Ant-Plane 6-3, 6-4, 3-5, 3-6, BLUNY 7 A
TR UCEMICRE LTV A, T U MRESEET, 7T P LZEE (C130 k), Ao
HRRELHAN [Las Palmas] OWA%E/TEY F + 7 U A MEMIZEFBHIAATS. Ant-Plane
OAYV100HFES b e 7 U A NEHNS 3kmEEEICH DAL DT FT 2 - v
2 A ] {FEH (Juan Carlos I Base) D1 /1%&%57-.

RAOES K- 7V X MEHOKIRE, B 1-5°C, KM OREKIRIZ—3.5~0°C Th
STz, FEIEIY T ARTE S, AART Ant-Plane 6-3 FHIZHE(H L720E 7cm, KX 30ecm @
T BA—E, BRIk, EETICAT— OB (M3 HEE L. A% —0
E&Z%50emic L, WY MTEMEMIRT D LICkY, SEENAREL o7, KIIK
BT RTOUREIToTZ. WERCT BRI IV T AFEEEIAL, RIS 200 Fikk
HREFE LT, OIS T A n A EEET D LICRY, ZoMEERRS . R’
FTRNIIMA BN R T F = v 7 U R M X0 BEARRECEE ORI A FER L. BT Y Y
VEZVTUUAANNS0 I DRET VY THD. RKERERIZ101 THDH, A
HETY =7 FTHHEMR D D20, 91 2 L.

5.2.2. FRATRHE

Ant-Plane 6-3 (ZHAEHO | 2548 L 72354, 450 km OBGTRITAFHETH 5%, JAOIRILIC
L TATIEEEDN L R D ATREMENR B D . TDOTDREEHER, 7 T4 &K 300km & L7z
T b 7 U A NEMA GG 35 km BT T BT Y 3 V5 & O DV T 22 AR
BHET D54, WBREELR ED 18 km 225, JFRME 1 km TIT 2 1i%, X 710w
T I, Dl &b 19 WRBKIETH D, WK L BUNREKOEE 25 2 5 & RmAT HHE
13500 km (2720, 1 BIOFRATTIZTETOBENITE V. ZOOBIHIFENZ, X7 D TX
WRT L9, BB &My CElm L7z, Lo~ 74 k2 — 21k WP 0-27 235
Z DAL, HIRIT WP ZEFIC@iE LRITT 5. WEKR» S FECHiPES Y, ®E250m T
BEIRATICEID B 2 5. WER EELEEI S Y286 LA, & 800 m TLEEMAT % il
AL, MEICK 8 km RITSE%, MESE, TE7Ya VEOBHIERICRS. LEo
BLINAEIIXREAL 9 km, JHVE 18 km O&IPAT, HEOWM (Line) 23 1 km MIFE T SIS
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Line 0, Line 2,

A HIED

WGP LI L, AR ORI 21T 5 . B T&RIX

WERITET .

W2, [FRRICATS . RITEERT BT v =
VEDOEREGEENS539m (U b R R) O 800m, HTHEAEIL 33 m/s (118.8 km/h)

L.

Fe B OBLN AL E 23594 T L 72 4%

---Line 9 & 5. Line 9 ##& 71X Line 10 % Line 1 &, F7= Line 11 % Line
TEERLCLa—2x%2 LD,

[T 62305

7Bransﬁeld Strait ‘T‘

Drake Passage

St.Kliment
Chridski

Juan Carlos 1

1
3,24 18x9 km

i

20 21 0 10 km
Feso0s 6100w Deception Is. 60 00 W
we Deception Island Line  wp
4,3 0, u 2,25,
23,4 1,10—05,22 | =
7 . 2 3 6 .g
8 < Goddard M - 9
11 P4 i X 10 ,,E,
12 13
15 14 %E
16 17 =L
19 18 | Z
206 021
A r:
«
=
£2
_=ao
ey
3
v

7 EREVEYITARNCEOE N 7 VA NEMETETS Vg UG
M WP, TUET B v avEEERIL — @ Lo i
WP & Line ZXIZ/R LTz,
Upper figure: St. Kliment Base and Deception Island in Livingston Island. —
WP. Lower figure: topography of Deception Island. — ()
area. WP and survey line are denoted.

;AR T — K.
© S OF AR

Fig. 7. : flight route, Number:

: northern (southern) half of the research

This document is provided by JAXA.



/NS A FRAT

F% Ant-Plane ORI C DT &

22 PR

223

o Ahea
Livingston Island
St.Kliment
1,26 Ohridski Base
Wind: 340 degree
10 m/s
62458 — Bransfield Strait
Shortcut J T
il WP Line
s 235 0,11
N~ ——— ' N
o — : 4
15 b 4, 65
T ol ——— 17 59 %
20 L X — 1 1 2] 9
0 10 km
63008 — L |
Deception Island
T
60 30 W 60 00 W
60 40 W 60 30 \\
Line 0 I,
___A-,iwmi- ~J
L (d) {;}-“‘WR’-] PO Line 3
/ L= S - X !
lmdnL'milIlII&, 2 m a !
~J
L N \__ Lines
Sm) @ \
~J
Wensleydale ) 4 ILI"‘"" Bay Q ‘1
Beacon
n(g} (ﬂ,-. $39m Line 8
L } 1“—‘)1 . |~"..:\.
Primero de Baily
Mayo Bay port Foster Head
Deception
Entrance Point
63005 |
S s M. Kirkwood
O Station 0 2 km
D Video camera

8 TEFva B0,

TR, L TRAT O RO, $EiE WP & Line

T T. T"Z7/a/%f@ ITOFEM. X 18 O G5 5 Hh S 2 (8]

Fig. 8.

Result of to Deception Island. Upper figure: outline of the flight. WP and Line

are denoted. Lower figure: detail of the flight. The points to take photos in
Fig. 18 are denoted with the photo numbers.
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£ 2 AT ORIBINFH]
Table 2. Event sequence during the flight.

Ant-Plane 6-3 Ant-Plane 3-5
Dec. 18,2011 Remarks Dec. 17,2011 Remarks
uT uT
takeoff 5:20:20 22:22:27
autonomous flight at 260 m 5:29:02 22:31:36
reach to planed height 5:40:00 800 m 22:40:11 350 m
to the survey area 5:43:20 22:41:15
in the survay area 5:56:09 Survey time: 22:41:51 Survey time:
out the survey area 7:59:49 2:03:40 23:27:36 0:45:45
start of descent 8:22:19 23:28:32
manual flight 8:24:49 23:29:00
. . Total flight time a. Total flight time
landing 8:27:28 3.07.08 23:29:34 1:07:07

52.3. FATHER

2011 412 A 17 BF#HE Y - 27 U A2 MEHJED T Ant-Plane 6-3 27817 &1, & 500
m T 1B OT 2 MITZT-72. ZOT A MMTTHEIRTEEORE L, 75 v 7 25
— MEESIEE, FRUCT O H NI AT OBEHREIT - 12

12 A 18 H 052020 UT (022020 LT), Ant-Plane 6-3 {1 E5iE —3.5°C, dLDJE 4 m/s, 2D

(EJE 1000 m LLL) OoKR&EDH e, B LI TIREREZBRI 2. 2 L THEIRI,
R 2ITRT LI, 082728 UT IIHERICHERE Lz, MATRERIX 3 KB 07 20 08 B, #TRAT
PREEfEIE 302.4 km T > 72, ATHIC Holux GPS & 4 23Fodk L 7- (@ iE i (i) (< Xk 27847
REEIIM 8 IR T8 Y ThDH. 72k, iR REEIL 7-10 @ ThH o727, BLHIGEE CTIX 9-10
ETH o7, BEERBINGEL TOMITIZ 2 B 03 23 40 B TH o 7=, HIARIT WP 02 £ TF
Ea—RAERATL, BGERIC A-7-. M8 O TR RT L 5 12l (Line) 0 & 1 (WP 2-6)
WETPED T —RETRITLIZA, TEHRITO Line 2 DET, WP 7 OF# 4.5 km TR —R
EHBLL, FHICRITLIZ. £ 0%, HAIX Line3 (WP8-9) O EETIMTLE L&, H
WZHREEZ, TEDI—A% WPIIZHAITTRITLZ. Line4, 5 (WP9-13 1) X TPED
a—REFMRATLIZA, Line 6, 7 (WP 14-15 []) TREEROELERITRFEA L. WP 15 DF
7 10.5 km THERIZR G ICHE 225 %, Line 7 ECHGICEREE X, YYD a— R &TR_IT
L7z. #®t%iX Line 8, 9, 10, 11 Z# PEMWMYMRITL, WP 25 THUHIENRZ L, T&@Y )
O a—RA%FAT L. FRETRATIEIMREE 13 GPS & Holux GPS = HIZ b ilgk S THY,
Fio, BT AEBRTH 2 BOEERIT MR SNz, ERRITORKEIZOWT, BRI
FLER SN T2 WP OB R E 20, WP T —Z DAS) I AT -7,

Holux GPS v 77 |\Z 50k S Uizl &5k E T GPS BEZ X 9a (27 Lz, HERITH
INERRIC B 2 10T, SMIRAT AT - 72, Mm% T, FEITERLTWD ZER0h5.
BRI REREEZ LML, BE 800 m TRITL TV 528, AT GPS BEE LK 780 m %71k
LTW5A., ZD20 m DEBFREFEHOF ¥ U 7T L— gV OREL, GPS DR &EET
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WERT 2 b0 & Bbhinsd. BISERNOEEE{LE R 9b 128 LTz, 4 Line DL,
FTROGERORICER I5mDOBET L, ZOHER8m O LANH LN, EHRRITTIESm
LNOZESE T 5. GPS OHMBINOSGEE, £20m OFERENHEINDSDT, ZORIT
ORI GPS RERZENTH 5.

Holux GPS & FZFifk & U7 e M S 2 [X] 10 12~ d™. HEITRAT R 3% 6 50 13 33 m/s
Wt L, ST o O el R E O SEEIEIE 27 m/s (97.2 km/h) T o7, BUHISEAN TREIC
AT D REIIRIHIEEE S 25-28 m/s T 503, FUITHRITT HRHEL 3033 m/s & EF-L7-. AE

T2 L, BUHSERICAT ™ T3 280 38 m/s (137 km/h) OXFHEHE TH 7228, b
L2819 mis (68 m/h) OXHEEE TH 7. Z O, MR R IIEEL LIk
K9~ % IR FE O BEL (17-42 m/s) D3BLHI S 47z,

900 - (a) GPS altitude
800 -
700 -
600 -
500 -
400 -
300 -
200 -

100 - L_

GPS altitude (m)

5:00:00.0

5:16:40.0

5:33:20.0 1
5:50:00.0 1
6:06:40.0 1
6:23:20.0 A
6:40:00.0 1
6:56:40.0 1
7:13:20.0
7:30:00.0 1
7:46:40.0 1
8:03:20.0 4
8:20:00.0

Time (Dec. 18, 2011, UT)

= s (b) survey area

;’ 790 Line 1 Line 3 Line5 [ine? Line 9

=

S 780

-

ﬁ 770 Line4  Lineo Line

wn 760

-9

U ?50 T T T T T T T L
ST, BN B BT, SR B B
= I “ - N - - N
v & & 8 & & g A
i - o = ? - ] ]
i =] =] -] I~ ~ I~

Time (Dec. 18, 2011, UT)

9 (a): TETVa VBT CTORE) S EEE TO GPS RITEE. (b): Tt a v BOBIIE
1T GPS FATEEE DR, -+ BUIBEILN T OFIIRITEEE (780 m).
Fig. 9. (a): GPS altitude of the flight between takeoff and landing. (b): GPS altitude in the research area.
----- : average altitude (780 m) in the research area.
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09  nmean  Ground speed
";; Linel fine3 Line5Line7 Line9
@ Line 2
40
£
S
=
> 30
[=P]
=
@ 20
Fg Line 0 Line2 Line4 Line 6Line 8 Line 10
glﬂ ) T T
bl To the nnrth_r‘-l the north
QO o : . . ; :
5:18:17  5:51:37 6:24:57 6:58:17 7:31:37 8:04:57
Time (Dec.18, 2011, UT)
K10 TE7varBRITOMMEEDZEL (m/s). Line FHZKIIR L. = BRIGEENTOF

Y R E (27 m/s) .
Fig. 10. Ground speed (m/s) of the Deception flight. Line number is denoted. --: average ground speed (27 m/s)
in the research area.

BN BE I N 0> S48 B & L) A SROPE R AL T S FRAT U 7 RE D et M B 7 B HEE L7z, 2 0D
R, HEE SNSRI 10ms T340 EOHHEEZLND. RITHFOET AWK %
WD &, Bk DAERED 14 DETE CIIHRY, FLETRY TEOTERITL CVER,
D% 35 B BRITERORATE /e o7, H EKIR—3.5°C 22 bHEET 5 &, " 800 m DX
EITR—10°C & RAES bND. MEEEIT 33 m/s THDH. UL, ERICIABNIELE
EFh, ETFAATOL U RIAE LTKBO—EIE, WERTIhDZ LS, 20FEE
Ly RIZEHD DN TV OB EN TV, Whwa T A v 7 Thh. ERRITHEIC
B, RO THERARRITICR 2B NS, FEFRITORR, AL 30 km EUOFE
TE720, ISR ERE L, FkEL T2 0%ICITEEREDITIE LWIRE L 2o T,
H ULEBEANRTEBRYORITL W7 A o 7o, RARRE CTFEN L 55k K
HWimomtEZLND.

EHhetk, VA FRTEES SR, BHEOEWI ENHBI L. 2P0 a 0L
THARIZS, 7T 7HOFANNRRE LT, BEPBENENHH L. £/, =Y
ARy MY —RE—X—E B IET BN EIES TN RIOEET b IR S,
TOLI BRI T v Ty 3 VEOTATIIED TRERZR A E 7 V7 L TR Lz
ZENGDD. ZORITTHA LBENT 6 1, REFE 7113 3 | OB - Tz R
F13 50 km/l £720, AARTITOIFATOBRE LRIU T, MO TRE B R4 FEHET
5 Z ENTEZ, Ant-Plane 6-3 DA, TS a VE~ORITORNS, 3T 10 FERELL
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EOT DU B#BEToTND. ZORITHED T TR, DR L b 10RO U YU
BLICIE, @BRETELEZTAREEOS DM E LM T DEDA LT F U APERETHD
ZEERLT.

5.2.4. ZERREKUBLIIRE R & B

BRITIZBERAT OO D=0 v o e BRI TWDD, FEEE BN T2 DBEETIC
WA TE 2. MAa o — 2 X WP & GPS iiE % —FHIE5 XD 20 mis BEIZ= > b
2—/LLTW5. Zivl, 8B TR SNETHE 2 — 20683 kL, #E o hmn
AT 5. Fio, WIROFFS GPS IZHMBPIN TH 5720, MR X 5 72 GPS i Otk
DIV, WINREENRE L, A THREOLEEMTObND REERH D, 0l
W, ZHhT T v 7 A~ MENRIOMRT — X x, y, z XIS U CREKSRYT IS A
L7z, WP A CHIRDIERT 2 & & 1X, BK 15Sm OFEOELNH-T7-8, BEKAITIC
R OEMRITOT — X OBl L.

36800 (a)

35800 - s [ine 11

W 18 km E

1 TETYa VERITOR L a—R&BEWICHHFICHRITT 2REO2847). (a): Line 0 (FEJ517])
E 11 GRJm), KONb):Line 1 GEJFM) & 10 (WEJ5m) OAkEIHE. Line 0 O FJEFEOH
THEN-#PHIL /A X,

Fig. 11. Total geomagnetic field intensity obtained antiparallel flight direction in the same route. (a): Line 0

(toward the west flight) and 11 (east flight), (b): Line 1 (east flight) and 10 (west flight). A pump marked
circle is a noise observed in the Line 0.
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Line 8 F (nT)
- 38500
x - 38000
- 37500
1860n T | o
/\ - 36500
= L 36000
- 35500
35000
w 18 km L

B 12 47O Line 8 D&M D%k
Fig. 12. Variation of total geomagnetic field intensity of Line 8.

B SNTZE A L DR T — 4 C, Mi%OBKZELREIL 10 nT LR T, A A— X2
b ThHoT-. LM LFETIEH S, K 1lad Line0 DFREFTRAOND LI, /A XL
PR & b 2 IR O ZBIR /2B (KRR / A4 X 63 nT LLT) DRk IitTWne. DX

T2 &Y ) A XYW ENDT —FITRTHE L. BRI & R o A 2 k& i~
D20, Fl—/b— R &2 EWICH T ENCRIT L7z Line 0, 11, X Line 1, 10 {Z2W AT
— L. KIS OMFR (Line) ORITITM & BHBEE Fi— L T2 CHlig L
72bDTHDH. Line 0, 111%, /A XEBONBEDERNT, MRed TRz HIBEKZE LR
ZRLTWD, @O EY SR 36158.5 nT Th - 727%, FEIFICHEIT L 7= Line 0 A
Line 11 (Z*f L 7.5nT K& »o72. F72 Line 1 & 10 {72 IBERZELRIAR T, & O Pk
KRIREELT 36187 nT T 7223, HFITIT LT Line 1 23 16 nT KX oz, AL, HETRIT
TOMBERIREFEL, WABKOFEEBIImD CThEL, oBRAREVWEEZ LD, K
WIOPHR Line 0 D BAGE B EcH DR Line 11 O T £ TOMRRMIL 1 Ffi 54 5y Th o 7.
VT e Va—UBIHBHF T - BV a VM (King Sejong Station, FEE) DMK T — &
ERDE, 2O OMBEREITEET, BIROMBREIZ ST LR TH Y, BLERZE

TRZOEETIT . "R LT, BUHRGEIIIAT RIS & 54T 2 ANHLAI 2218
KA RBIRDONLE DA EIRERT 2 b0 EB 2 b b, IR TR HBR 2L
ENBIH SN HHRE Line 8 T, K 12 1T L 51, TOKE XX 1860 nT THo7-. HH
AT COBPRET, ZORKHBEREEICH L 1%L T TH o712,
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-124 876 1376

376

-624

13 BE S/ ONTT BTV a VBN &2 O FDMHR O
Fig. 13. Magnetic anomaly map of Deception Island and surrounding sea.

TE T a B0 (Lat=62°54'36"S, Lon=60°36'37"W) D 800 m TD 2010 4F
DOEFEFEHEHREYS (International Geomagnetic Reference Field, IGRF-11) % F=36623.5 nT, 1
4 (D) =12.666°, (R (I) =—55919°Th 5. /A A&V FRWT-BLHIT — % 1> 5 IGRF O
FlEZ7LaI&, BARRHE & Lz, 500 m® OBENESC & v mE MRy 2 Fik L, K131
AT LI RT TV a VB0 ORDHEHEOMREFE K EER L. ZORMNHLL
TO X D BRI ORIBPA SR o7,

1) BoOFPO~T b - Ry FFHE TR KERTEOMK R (1387.0nT).

(2) BUASEIER O VERI T Tl b K E RADRER T (—774.50T).

(3) BUHFEER O R PEND HALROR AR, LML BN CRALEEN 2 5. Z ORITE

DALFER AW Y, Lawveretal. (1995) OBASRFERICHMIN TV OWE L —FT 2.

4) R—=1 - 7 AL —PHMOEMNZ, FERICHODLAOMKIER.

(5) TET v a U EOBKRTE T Lawver et al. (1995) 238 522 L MBS OBER B H X

EJE LRV,
6) TEHT v a v ERMOUFBITERN T, WEOGFEREZLNDD, WiEEHES
HD L) BRI OMIEIZ .
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Drake Passage
62305

Research area

0 10k -
; ;¥ Bransfield Strait

62505

T
6100W 6000 W

Z

Ereby Point 9 21 12

Hesperides
Point

WP 1
Johnsons Dock

South Bay

St. Kliment Ohridski Base

Juan Carlos | Base O Wp

0 2 km

ﬁ

14 H 7R - XA OOLE L TRITENE. WP & Line 52 KITR L.
Fig. 14. Location of South Bay and flight plan. WP and Line number are denoted.

53. ¥R - XA (South Bay) TOHORITEEA

20114212 H 17 H, Ant-Plane3-5 1282 U B 7 X F U BOHF 7 R « ~o OZE PR
EiTol-. By k7 U A MEEMIEOKIT (62°43'13"S, 60°21'45"W, @& 25.9m) % &
BE L, mE350m, HE27.8 m/s (100 kmvh) T 14 IR THIPFAORITAFHE L7z, AT
BRI DB 2 % 2 1R Lz, BUHIHEF LR X 5 km @ NW-SE il % 500 m FlE T, 11
B~ FR T 5. BURT L 912 WP 124 ZJHKIRIT L, Line 0-11 THif& T — %
%15 . Line2 & 11 XA L a—AT, EWIZHHMOTATTH . liEH DT —Z & LT,
HEIRRER & MBS A B L&D ) A REFHET 5.

222227 UT |ZHfEfE U 72 B IRIT T8 D WP 12V - TIRIT L, 232934 UT IZIBERICER L.
FATRERDIL 1 FERET 07 43 07 B, RATHEBEIX 105.4km Th o7z, £ 2 IRATORKBIFH 2~ L
7o, BIIBEAN ORITIZ 45 5 45 B TH o 7=, FATPICEH S NI GPS 12 K HHADALE %
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AT LTV DA, JEE L7zl = — A DB K

<, FOEEICH30m ZE LTV, FREBERITTHRKR 150m O 33— 2ADGEMN A
HiLs. 16 \ZHRITH D GPS @ E %7~ Lz, BRI 2 AT O E 1T 363 m Th

Wind: 240°
3.5m/s

South Bay

Z

Juan Carlos | Base

0 2 km

15 TR« XA TORITHER
Fig. 15. Flight result of the South Bay.

GPS altitude

500 - Research area
— | |
S 400 -
v EEEENEEEEEEEEEEEEE e
Q — — — —
'g 300 A Line 0 Line 3 Line6 Line8 Line 11
;l: [Kl Line 4 l,i_ne';' IEQ
Nl Line 2 Line 5 Line 10
200 -
=
[ 5}
Ay 100 - L
0 Ll Ll L] L]
22:38:53 22:55:33 23:12:13 23:28:53

Time (Dec. 17, 2011, UT)
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A HIED

P Ground speed
Research area
:@35
E 30
§ZE
e 20
7 — —_— —_ — —
.u 15 al Line 0 Line 3 Line 6 Line 8 Line 11
g Linel  Lined Line 7 |E9_
= 10 - Line 2 Line 5 Line 10
st
QO 357
0 L] L) L]
22:19:12 22:40:48 23:02:24 23:24:00

Time (Dec. 17, 2011, UT)

B17 HUR - RARITTORGHEE (n/s). - BB TOFEHEE (26 m/s) .
Fig. 17. Ground speed of the South Bay flight (m/s). -+ : average speed (26 m/s) in the research area.

o727/, Line 6 TIiX 56 m DA EHA N H-7-. Lo LEEREIFFIZIE Ant-Plane 6-3 TH. 54
LI RRERBELRETRIZALNR -7, GPS IZ L BRTHHEZ X 17 (ZR7. 8
TIFEIER PN 00 -2 56 MG HE 13 26 m/s (93.6 km/h) T DAY, FEEIFFIZIE 16-34 m/s & L L7z,
SRV R AL 7 0 SRR R 7> S HEE S 4125 R IE 240 O MG 3.5 m/s ThoTe

BT AN AT B NI AR, MR e o — 2 A RERICEY (i) e, BT
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K18 TE7varBomEE. (@): TUVXANIATNRE LIz~ he= KAk (Macaroni Point)
i, (b)-(g): EF Mg OER LER. REthazX 8 IR Lz, HEEE: 780 m.
Fig. 18. Photos of Deception Island. (a): around Macaroni Point, (b)-(g): photos obtained from video camera.
Points to take the photos are denoted in Fig 8. Altitude of photos: 780 m.
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K19 VYR _XADEE. (@)-0): T ABBEPOMER L2 TR - A REEBOEIE, (a) OFRM
Al B R e 7 U R NEH, (@-(h): TUFADATREEE LIk b 7D A MEMIE
W DWFF.
Fig. 19. Photos of South Bay. (a)-(f): coastal area of South Bay obtained by video camera, Red square in (a):
St. Kliment Base, (g)-(h): coastal area around St. Kliment Base taken by digital camera.
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(a)

King Sejon
ﬁ%&mg

20 > vYa  EMTORMTEROEE. (2): BEKOSR (& 174 m), b): ¥ -
t ¥ a VNG E EHC Ant-Plane 6-3 Z VEEKIZENE, (o) : WERKM O LM,
Fig. 20. Photos for flight in King Sejong Station. (a): runway on a snow field (altitude 174 m), (b):
transportation of Ant-Plane 6-3 to the runway by snow vehicle, (c): ground station beside runway.
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Fig. 21. Weather and wind speed. (a): Jan. 8-31, 2011 (Escudero Base) and Feb. 1-27 (King Sejong Station),

(b): Dec. 3-19, 2011 (St. Kliment Base) and Dec. 20 — Jan. 19, 2012 (King Sejong Station). Wind speed
lower than 3 m/s is plotted on 3 m/s line.
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