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SUMMARY

I. Title
A Bathymetric and Preliminary Oceanographic Survey on the Coastal Area in

the vicinity of the Jangbogo Scientific Station in the Antarctic.

II. Necessity and objective of the study

As a result of the first year survey carried out as a part of the second Korea
Antarctic Station Construction Project, the seashore area of the North Victoria Land
which fronts the Tera Nova Bay of the Ross Sea was proposed as the most
suitable place for the station. Detailed bathymetric and hydrographic information
on the coastal area of the proposed place is required in order that R/V Araon and
other vessels can approach safely to the coast for preliminary survey, material
supply during the construction and logistics for the station in the future.

This study aims to secure the detailed bathymetry and the hydrographic data
such as tide and currents by a short-term observation around the coastal area in
the vicinity of the Jangbogo station and to provide these basic data for the second
Korea Antarctic Station Construction Project and future studies on coastal ocean

environment.

M. Contents and scope of the study
To meet the study purpose, the coastal area of 3km x 4km around the
Jangbogo station was scrutinized by the single-beam and multi-beam echo-sounders
for the detailed bathymetry. And one tide gauge and one current profiler equipped
with a wave sensor were moored close to the quay location and outfall location

planned respectively from February 3rd to 14th in 2011.

IV. Results of the study
Bottom topography and hydrography such as tide, currents and wave
characteristics of the coastal area around the Jangbogo Station were studied. A
bathymetric chart was made using the single-beam and multi-beam sounding data.

Sea level variation of the sounding data was corrected using the observed tide



data. Major tidal constants were computed from tidal harmonic analysis for the
tide data at one point. Current observation produced temporal changes of current
profiles and wave characteristics such as significant wave height and wave period

at one point.

V. Application plans of the study results

R/V Araon has approached very close to the coast guided by the bathymetric
chart made tentatively using the single-beam sounding data during the survey and
multi-beam data sounded by R/V Araon was put together reversely to make the
whole chart. The final bathymetric chart will be very useful to navigational safety
of vessels around the Jangbogo Station.

Tide data was used for the sea level variation correction of depth sounding
data. The observed data including tide, currents and wave were used as a primary
data for the arrangement design of major facilities such as a quay, intake and
outfall. Also they will be used as a reference data for the surveys on coastal ocean

environment in the future.

_iv_
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d= FHY dF EFEEE ¥ 32219 AAEFATE 2" A= YAlE

(http:/ /www.eoearth.org/article/ Weddell_Sea?topic=49523)¢|t}. H=8F  (Antarctic

Circumpolar Current)= H=U§ FHS AMoA] o2 2+ FEAN 1 359 F
3

e F9) 50~60°017, H4& 10~50 cm/s ol jolth. FEo] W1 4o

a9 3-2-2-1. FEEHFACO) B FH T5E

a9 3-2-2-100A4 91E dll(Weddell Sea) 2 Z2= 3ll(Ross Sea)s FTAHOZ
FoF e WERl Mol Fog s £IFIF B EIde gdet 17
st 7 A9 53] 2xvt =2 W= A5 (Antarctic Bottom Water, AABW) 34

A stal ey, dE sl " FSASTE FE WY A=
—_L
=

22 8 E5ASTE HEY AARE AT dEA U ol9f Zo] HSAFTIE
WM BB, A=Foz AU ] dEol sde siF =2l T2 9gds ¢ #
otyz}, tdslirel =214, A=, 3heh4 546 dFe viA= Aoz dHA Uo
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22 o AAHE GEAZSRE JaAe W7 2 28 Fad 48S oy

(Orsi et al, 2001, 2002), < 10d &%

2
fru
[
:‘I}L_"
Lo
ox
ofNe
B
rr
el
)
rot
Y
2
e
el
ox

]

),
(freshening trends)o] WA st= o2 d# A Uth(Jacobs et al, 2002; Jacobs, 2006). =,
718 W2 st Wit moldlgla o2 ldl AFe AEsE dbe] UEhY 22 3
skEitel e d® Al A "Wx e Y dEE F2H(thermohaline
)

Fetax 3ol AT (Orsi et al., 2009).

O

—_

circulation, =

3= 454 (Circumpolar Deep water, CDW)= H53lolA 7 & 37U I35
FF(ACQ Yol FFow 2RIt =S4T ofdd gy AAvE Ha, g,
19A T35 aAFl Y3l FAZEH(Sverdrup, 1940; Callahan, 1972; Sievers & Nowlin,
1984; Whitworth & Nowlin, 1987). =4S Fe o2 F3lr, Z 2 2o of(Ross
Gyre)ol 87 =AY, A7HE E53EFST (Antarctic Surface Water, AASW;
Mosby, 1934)9} F=43F (Antarctic Bottom Water below; AABW; Carmack, 1977;
Orsi et al., 1999) Atolol ¢ X]s}A H .

LAY F(meridional overturning circulation, MOC)oll &J3) 4

A oF 700 mo E5 HEEE7HA STeH, tFed teF Atolo AT AAETL
wAT HEAES et AFo R s2& s/t T A ALRES ESETT
(AASW) frdo g 1%k 9% 3F &3t 9sf &= A (Antarctic Slope Front, ASF) ¢
oA FFAFTTY Aol vt =d ©]E Modified Circumpolar Deep Water (MCDW;
Newsom et al., 1965)2}al F-Et}.

mf¢ 3 EZ9 AASWSF ¥ Hls) AhF oz wiEd MCDWE 22 3 s
7 AEEA Uxrt =S SW(Shelf Water)Z #IATh A5 sold FAE MSW
(Modified Shelf Water)v =455 (AABW)E Adst= FHJo|tHGill, 1973; Foster
& Carmack, 1976). =g}o]Z427] E#Z (Drygalski Trough) 7olA &7+ & d
Algte] A4S 235 Tt A3 x7] 27 wol MSWe| A= Zes HiuHg]
tH(Whitworth & Orsi, 2006; Muench et al., 2009; Padman et al., 2008).

_I[NI
filo
>

22 3 ASF(AABW)ZE gY¥o g fEHE AQgoZe 173°E, 177°E7F & 49
# 9l o (Jacobs et al., 1970, 1985), I 22 & BHA ZoX FE2 AABWE th5A}
WS wEt MEFoz S8 Ax L2EYdlol =% A3 A (Australian-Antarctic
Basin)2 E°{7}7 ®thOrsi et al, 1999). =, 22 sl P Y@y ol AAdHow
Haet Ak A=A s J¥gr geitt

19 3-2-2-2% van Woert 5(2001)0] =&l AlA3, 1998 49 17Ul A& 2H o
2 #93te d& OLS(Operational Linescan System) $AAMC.ZA 192 (a) ~ (o)
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Goring & Pyne(2003
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3 3-3-1-1. Terra Nova Bay Q1< 3l Solx #Z3 24 X3P

079 TERRA NOVA BAY TIDE GAUGE
Record length : 119 days
Sample interval : 3,600 seconds
Lat.,, Lon. : -74.75°, 164°

Instrument type : BPR Unvented pressure transducer

Reference : Goring & Pyne(2003: NZ J. Mar. Freshw. Res., 27, 241-249)
Q1 o1 P1 K1 N2 M2 S2 K2

Amp(cm) 41 18.3 6.0 16.8 4.4 6.9 5.9 25

Phase(Greenwich) | 146.0 | 169.6 | 204.8 | 204.2 | 2288 | 336.3 | 304.7 | 329.1

u
o
QI
%)
n
[y
flo
Q1
Mo
o
Y
o
il
=
e
L
ri
A\
i
N
A
>
il
il
<
Au)
£
P2
o
=
I
o
2
X

TIME PLOT OF WATER LEVEL Jangbogo Base T1

¥ 3-3-2-10] Z3HEA T2 YW TIRAS o] &3] EX3F 24 X345 AAs)
=

ATt 23EE+= Goring & Pyne(2003)¢] AF&-3+ 871 &
o 107) &=l tiste] A4FstA T Goring & Pyne(2003)8] X3¢+ 39 FH

(74.75°S, 164°W)oll A 118Y T+ B=3 24 X3 FFS 43 Ao g o2 # 3321

BN
2
Z
N
@)
—_
N
=
ME

o AAEATE B ZARA Ho Ex O1#x9 IEFL 178 cm]il Goring &




Pyne(2003)¢] 7% 183 ecm® Z7|7} FAF3HT)
a9 332208 BEE9, BHEIS BA 2RPFR A5 Z29, 28w
T Aelel A 2AE EASHT BFEA QPY BS/7] 1G] Bhdtel 2

717 Bl wE a7t EAE + dou

)

r
AN
N
o]
fo
2
o\
N
o]
N
A
Lo
Jo
>
r
R

¥ 3-32-1. T1 AH 24 z2344

Location : Jangbogo Base T1 (164°14 " 10 " E, 74°37 " 42" N)
Duration : 12 days (14:00, Feb. 3, 2011 - 6:00, Feb.14, 2011)
Observed M. :  0.1141D+02 Observed S.D. : 0.1441D+00
Residual M. : 0.1265D-04 Residual S.D. : 0.5090D-01
Related constituents Nrel= 8
No Rel. Ref. Speed H g
const. const. (deg./hr) (m) (deg.)
1 P1 K1 14.9589314 0.0481 36.609
2 K2 S2 30.0821373 0.0263 341.972
Major constituents Nsig= 8
No Constituent ( dgg.e/eﬁlr ) (rl;ll) ( d;gg.)
1 70 0.0000000 11.4064 0.000
2 Q1 13.3986609 0.0305 342.249
3 o1 13.9430356 0.1776 11.352
4 K1 15.0410686 0.1346 36.009
5 N2 28.4397295 0.0195 260.104
6 M2 28.9841042 0.0556 14.568
7 S2 30.0000000 0.0621 317.572
8 M3 43.4761563 0.0077 142.207
9 M4 57.9682084 0.0089 179.763
10 M6 86.9523127 0.0001 35.323
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My TIME PLOT OF WATER LEVELS JBG T1
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A @57} 50% ©14 JERddh
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O1&x9 Wwx2AHXFH)= 1776 cm, A2 11359, K1EZ9| ¥wrExA= 1346
cm, Az 36.01°01H, M2E%9] Wkxx}E= 556 on, A7 14.57°0|th 529 whEzbe
6.21 cm, A Z+& 317.57°2 e

9 3-3-2-50] HA- T1o1A 9 AlZte] & ¢+ 9
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TIDAL RANGE OCCURRENCE AT T1

FLOOD TIDE

50
45
40

35+
30+
25
20
15+
10+

OCCURRENCE(%)

TOTAL DATA: 19

a9 3323 T1 A4 & - dx ZAE

20

-
(¢]
|

AMPLITUDE(CM)
i

20 40
TIDAL RANGES (CM

OCCURRENCE(%)

EBB TIDE

50
45+
40
35

TOTAL DATA : 18

30
25+
20
15+
10+

20 40
TIDAL RANGES (CM)

HISTOGRAM OF TIDAL AMPLITUDE

Jangbogo Base T1

—

o

o — —
X e} O

N

[aY}
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M6
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» = =

TIDAL CONSTITUENTS
O™ 3-3-24. T1 A =9 23 IF 3| 2B
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(Deg.0) TIME PLOT OF TEMPERATURE Jangbogo Base T1

(Psy) TIME PLOT OF SALINITY Jangbogo Base T1
34.80  MEAN=34.3445 | T | I [T 77

! ! L ! L ! l 1 |
BO g5 6 7 8 9 0 11 12 13 14
FEB.
2011
19 3-3-2-5. T1 AAY 2 AREX

1§, FFER 2AY
E 3-4-1-19 o] 2011 d 29 3YFE 29 1497HA 1197 29 3-1-1-16 FA1€
AA R1914 Aanderaa RDCP (Recordable Doppler Current Profiler) 600 <4 24 m
A sAEA AR HFAA 1 m HHez 227) FE {FEBSS AAEHeH
RDCP600°] FZHd sFAAE o] &3t HPgARE FA FHAt ARE 2082 1T
Aoz Agadrh 19

om, 79 34120 FEBE ATPUS =AFHAL,
9

Y 34129 o] AT ol g3te] WHH AAWe] AASAL F I FUL
™
h

WAEE7] flete] 2ol S AAsHA e Al &FHol(F

S8t 7171 AR AAE BAISHAH.
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Wertical velocity

04-Feb-2011 05-Feb-2011 06-Feb-2011 07-Feb-2011  08-Feb-2011 10-Feb-2011 11-Feb-2011 12-Feb-2011 13-Feb-2011 14-Feb-2011

a9 3422, A R1IAY SALECHS GESEE) 75 AAE A=,

180

SCATTER PLOT SCATTER PLOT
0

270

180

a9 3-42-3. B3 R1 i/ 4AH E(scatter plot) (B £%; 3t 5, 4 11m; 3
A5, 4 22m).
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(mis) TIME PLOT OF CURRENT VECTOR
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¥ 3-5-1-1. g A

GEO-241P GEO-28IP
Standard Deviation for 1km Double-run levelling 2.0mm 1.5mm
Telescope image Erect Erect
Magnification 24X 28X
Clear Objective Aperture 38 (mm) 38 (mm)
Field of view 1°20 1°20
Shortest Focusing Distance 0.5m 0.5m
Stadia Multiplying Constant 100 100
Stadia Additive Constant 0 0
Sensitivity of Circular Level 8 /2mm 8 /2mm
Graduation Interval of dail 1° 1°

Compensator type

Air Damping

Working range +/- 15 +/- 15
Setting Accuracy 0.3" 0.3"
Net Weight 1.46kg 1.46kg
Connecting size to tripod 5/8" x 11 5/8" x 11
Code No. 217424 217428

Astth AA 24 o4 e oF 3km x 4km (2 3514004 H4A

o8 AR B 714 5 @AGFS westel 1, 1, MY A TR
o2 $HEAE 5] ZHS AAFAG. F, 1ol AHE Hore] F§
FAW 2B RoE 2AAYS FRSAT. [7GE 1A A9A Aus|oln
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200s(F) et H3E F5 AHIQl TrimbleAle] SP351 GPS($)E wmlg] A|&g A& o]
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A Y& FE 3-5-1-3, GPS Trimble DSM212HS] A Q& # 3-5-1-49F 2t}

3 3-5-1-2. A w7 ¥4 (geodetic parameters)

Geodetic Parameters

Grid Projection Universal Transverse Mercator Zone 58
Ellipsoid WGS-84

Central Meridian 165° 0" 0" East

Reference Latitude 0° 0" 0" North

Hemisphere South

False Easting(X) 500000.0

False Northing(Y) 10000000.0

Scale Factor on CM 0.9996

Units Meter
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A 7](AquaRuler 2005)%] A

ECHOSOUNDER (AquaRuler Series) & %34 7]

Fdd AquaRuler 200S
TRANSDUCER 12~210kHz 4=}
el e MCU : TMS320F2812(DSP), RAM : 256K*16bit
A/D HE= MCU : TMS320F2812(DSP), 150kHz Sampling
Display X = MCU : ATMEGA128, LCD : 128%64 Graphic Display
29g PM216(letter-8.5") -A4 Size

i ZHUE &% (65mn/sec.) 1138458 dot/mm)

= 2~
FYEL

7] 30~190mm/min

S 10~8000m (R H€7}Hs)
=& 1,400~1,600 m/s(Im/s 7+4 =4 7}5)
il +1em(0~200m), +10cm(20~2000m), +1M(2000~8000m)
FAHE 1kW(0~1 kW 7}HH) 457
HAE 8THAl 71d
Adzd Z Fukpd FEFAlolS, AGC, TVG 23 7hs
e Ee RS-232 PORT(UART), 441§ : 4,800~115,200bps
¥U:DESO25 3 ®E EW 7he
A 12 to 24VDC MAX 100Watt (Option : AC85~220V)
271 g FA W*H*D : 400 * 300 * 180 mm 13.5kg
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¥ 3-5-1-4. GPS(Trimble DSM212H)2] A

Receiver
Size: 14.5cm(W) x 5.1cm(H) x 19.5cm(D)
(5.77(W) x 2.0”(H) x 7.77(D))
Weight: 0.76kg (1.68 Ib.)
Power: 5W (max.), 10 to 32 VDC

Operating temp:

-30°C to +65°C

Storage temp:

-40°C to +85°C

Humidity:

100% condensing, unit fully sealed

Combined Antenna (DSM212L & DSM212H)

Size:

15cm(D) x 15.5cm(H) (5.8”(D) X 6.0”(H))

Weight:

1.0 kg (2.2 1b)

Operating temp:

-40°C to +65°C

Humidity:

100%-fully sealed

Compact Dome Antenna

(DSM12)

GPS Receiver

General

12-channel, parallel tracking, L1 C/A code with
carrier phase filtered measurements and multi-bit

digitizer

Output rate:

1 Hz standard (DSM12, DSM12RS, & DSM212L)

10 Hz standard (DSM212H)

Differential speed

accuracy:

0.1 knt (0.1 MPH, 0.16 km/h, 5.6cm/s)*

Differential position

a9 3518 A271A AA A AZA S} ol s

_36_




Apo] s}

=
1799 #A2A7F ABHE 5 olgess (799 F449171 glo) M7

9l ¢t olFoiHTh 29 11U &

g W

il
o

BN

<

A} 170l H2d ofek

=

st A271A] A AR setozRE oF 200 m BolF, =4 28
29

(Multi-beam) “H]

\_ﬂhﬂ

==
1o

ol

¥
o

1

9
pal

= 05°~1.5° H9lolH

_o/]

]

H
f=i

)

NF
=

Aol

1

T

149

O]

_(H

Alolli= s DGPS Al&=Hl, Abolz2, BAAA, 7]

=y

1™, oA

©

5} oF

©

ted B4

S

2

[¢)

-
o
r
N
o
B

or
HH
i

o

Bis

o
Gl

HEAG o]

AN ZAAEES

AAs=

=]

Kongsberg®] <l

L

—

;gy_

}

[}
pal

Patch E|

}

0]
pul

3-5-1-59F 2t} 24

_37_

-
st

138 3-5-1-99] AA|

L=
a=

]

A
a

R

A
L=

2=
T

TRl EM 1229] ApF2

o

9
N

]

=]

E]

o] of| A}
Alo] E (http:/ /www.km.kongsberg.com)ol| A A& o] )t}

9] roll, pitch, yaw W3Fe] df
o
=

=1}
=1



i 3-5-15. HERSAT AL
ECHOSOUNDER(EM122) & 3341 7]
Operating frequency 12kHz
Depth range 20 ~ 11,000m

Swath width

6 x Depth, to approx 30km

Pulse forms

CW and FM chirp

Swath profiles per ping 1 or2
Motion compensation

- Yaw + 10 degree
- Pitch + 10 degree
- Roll + 15 degree

Sounding pattern

Equi-distant on bottom/equiangular

Depth resolution of soundings

1 cm

High resolution mode

High Density processing

Sidelobe suppression

-25 dB

Suppression of sounding
artefacts

9 frequency coded transmit sectors

Beamfocusing On transmit(per sector) and on reception(dynamic)
Beamforming method Time delay
Gain control Automatic

Swath width control

Manual or Automatic

Seabed imagery Standard
Water column display Standard
Mammal protection Standard

Multi frequency operation

by integration with EM3002, EM710 and EM302

Sub bottom profiling

by integration with SBP 120

_38_




o
A

—
fi%e)

il

HH

o
KR
Z_l

o)

ofo

el
"
22!

;I!,Vl

—

=

ol

_Zr!
NR
4

AANSRT. 238 3-5-2-17 7o) <1>¢] TBMIHY

o]

o HW7E AL, & U A

CRRSES

I E
—=

(¥Al, back sight)ell 2~E}

1 TBM

A<l

s

=
3

<2>9]

(A A], fore sight)ol]

i
=]

<]

FSA T

S

3-5-2-19] 2] A A

> Atolof #d 7]

EE

2 <2>9 <

% TBM HjA]

%3

Hlelo g 13 3-5-2-19)

ol &

A

g
NBM_ % "
TS| S| 2] |
Q|| |3
o | F
£ =
|12 &z 5|E
S|P A~
SIS EIS|R
o | N =)
ol e f | w
EIN | NP
— (q\]

<2>

<1>:TBM

wn
[-=]
A wore o fS
o
3
o
R
o
o~
Tl
o
—
) €1zee
1695}
N
i
&
3 LN
“— o ™M
= N~
b4 - M~
=5
Iu o~
X< >
657

s
.

]

TBM ujj %

T =l
L =~

19 3-5-2-1.

_39_



o
@_.

+

A5 Aol A

2 A5 5

A}

9 GPse] #1A] 227}

g 5

Heolol A 1y

A1

B8] obd

o

gl

Z

o

TH

AN
°

J

o BAA 3-52-18 T

(2] 3-5-2-1)

Zh) + 2.6811

= A
= o

]

=]
=

2

7124 H(Datum Level)S 7|To 2

)
I

—

+
ol

"0

&

—

A
o

o
=
o
ol

Hog, 7]

1/5,000 =

)
pun B T

—~
file)

mo

9ok AR AWS 71F oA 20109 3€ ~ 2011 2¥

J|

Wl BAS

ol A

S|

7 Wl

N

)

N
)

—_
o

TE 9

A

=

FRom,

S

7128 E a8 3-5-2-20] AA]

Atk AR Z]FA 1d

o= ]
X

5

a8 3.5-2-390] A A

2011

719H-2 989.2888 mbo|t}.

of

T 7192 984.1631 mbe]™, 112

3

3

Ela

A
ﬂ,ﬂ

~

2wk

1 51251 mb =t}

3|

o)
H

gt 7l

Y2

B!

B

, 1T mb &o}#]

gl

H®o]l 1 em <

T3HS 11.4079 moll A

3

3

51251 mb EOEZ °F 513 cm

&ttt

== Az

A
=

gste] %

A

}a] 11459 mZ X

=k

=
=

513 cm

M2, S2, O1, K1 47]

3-4-59]

556 cmo|H, S2 EZ+ 621 cmo]H, O1

=] T
TiE

Aok M2

A&t

L 4299 cmo|th 1=

'%1-

13.46 cmo|H, 47} #£x XZ 9

T
Pl

17.76 cmo]H, K1 &

_40_



4%%% TIME PLOT OF WATER LEVEL Jangbogo Base T1
. T

?§;§MWM\WHW ******** P i
;é%ggVWWWWWW ’

_40'004161161161161161161161161161161161161

|\2/I(,)A1F({) APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. 58\5\11 FEB. MAR.

% 3-5-2-2. 719 AlAE 342010 3€ ~ 2011 2¢, 1d7h)

mbar TIME PLOT OF WATER LEVEL Jangbogo Base T1

4000 T 1 T 1 T T T 1 T T T 1 T T T 1 T 1 1
O T eAncomde | T T T T

T R R L B P B
B S A

0.00
ST <o ot e o i e R L A P A
B === = o e e i e =
-30.00 S

; R R A .
40.003 4

FEB.
2011

19 3-5-2-3. 7|9 Al AE

IH
2
~
(@]
—_
—_
I
N
-
W
e
{
—
=~
14
—
—_
1S
=

a9 3-5-2-4= xyotol] AT A SH(Single-beam) FA7IE AMSste] 53T
AR2E °ol8sty ¥ FAH=elw, a9 3-525% okl AdE HEY

(Multi-beam) Z47]|2%H 253 A8E o|&3ste] 2 FHxoth. 29 3

ES of ¥53F AREFE o By F At a2d FAH=

olth. £WL BE J|ELFH(Datum Level)S 71FCZ A Zat e
w XA HFAA A271A A FT 1/4000 FHESS} FAF

3-5-2-8% 17 3-52:9¢ At R FARA A e 1/5000 FHE=S; F4

FAEE 29 3-5-2-109% 3-5-2-119 A A&

_41 —



S 74-37-30

S 74-38-0

S 74-38-30

S 74-39-0

S 74-39-30

q
///////;?

2

s &
g, o
o A
S~ I
OW i 2
= = o
a= i
&= =
&
e .5
P 7,
% y,
7 Ty,
%%, , o ;
DY [ Oc
7, 3
Q1 =
» \w\\\\\\\\\ 7
[} (S
m & 3\\\\\\\ \\:;:,:_::ﬂ i 7//// £
€ < Psz oe 0% =
©
©
5
=
©
-
e
-
®)]
N~
©
o)
<t
=
©
5
-
©
-
©
—
N~ ry
i p eters 0 250 500 1000 1500 Meterg
2= i e e f |
3 ————0
e ‘T\\\\ 11111 - OO NOL)T M ~—

S 74-37-30

S 74-38-0

S 74-38-30

S 74-39-0

S 74-39-30

_42_



S 74-37-30

S 74-38-0

S 74-38-30

S 74-39-0

S 74-39-30

(4]
@

ol
Y
%,

T
S ,
. °F !
of |
5=~ 3
OW i =] o —
= ~~2 & Q
o= =
BZ z I
=, =
L
oz s, 7
@,\\\&\\\ \&&\\\ 7 0
Qaw.ﬂx\\\\ %o \sSgsz‘,zW:é:/éé/i
o\%\\\\x\\\ \ 0lz
QQM\\\\\\ 0 \ \ 7 ///
el ::::ii it
< ez oz 0%
\\\ il
5 ——— ]
A N
P it - Shacadbint.
7~ s
Al e | et =
=z =T ;
% W T = - z
7 ' L ! = o
7 . MRl ;
i T ! TR
/ I\ |
/ HEE) ! S
e ! =
5 ME$H
S0 0 N © 0 ;
7 ( | 1 W
~ | |
/] |
\ / / |
: —
[ | &5
| -
7 ! &
— I —
s | [=
) = >
\\ ,
sl
v = | I~
@ e [
= s, \ - , eters 0 = 250 500 1000 1500 Meterg
o / e i = 1 f ]
o e \\\\ e i
=== . = ~ ~H ) |
— ;1\ e e e R SRR RN Ko N RN R Mo IV

S 74-37-30

S 74-38-0

S 74-38-30

S 74-39-0

S 74-39-30

]:4]:1

T

¥ 3-5-2-5.

_43_



S 74-37-30

S 74-38-0

S 74-38-30

S 74-39-0

S 74-39-30

O B T
- Eary . |
e, T3 !
= g i
OW‘ E = o —]
= s S L
o= i
EE Z ,
= =
= Z
& oh |
O A
& %
o= Pz,
=
¢ “\\\ S,\F\\s\ _
ana\\\\\ s O s\\;i:‘,:,Wz;,_:/z;%/
@m\\\\k\\ \ [\Vi4
o
Oy, \
e il s A
] © ez oz 0%
|
e :
> \\\\\\\\
o s = ~
i \\\\\\\ il
L PR S
7~ \\\‘ =
\ et
A \\ B o
> ;\ \\\
7
7 \\\
P e
\. \ 3 = —
/ 7 )
\ AT
/ NI BEEEIN]
b \( T i T
T S0
7 .
‘H\T,,UM | W
i -/ | |
N\ ——— 1 !
\ . / 8 A A I
_ J 171 / W W
/ 2 i 7 , ©
- / ; , -
, 7 8
= T —
// " | (=}
. ¥ — =
: S
- — , ~
o e = 8 o I @leters 0 250 500 1000 1500 Meters
e ™ W u o e 1 |
e eea Nl ,
s = = —0 = = ™ — |
e Jﬁ\\\\ 11111 e -0 O0NOW T ON—

S 74-37-30

S 74-38-0

S 74-38-30

S 74-39-0

S 74-39-30

¥ 3-5-2-6.

—44-



7By

70T

1747000

A7T1BEY

A7 460007

arasaox

azanonx

aTm
A
=

Korea Polar Research Institute

£

oef, e 5o
O

gt sisg,, .
P [ e

e

i

i
o
\\\\\\
Wit | oo™ ™
Wil it
hllybody

TOOUREF

TG

arsonnx

i

ar70m

A 2 77

(il

: 2
S

TR

( i

iR

arToonx

|
a

VAT

AR
N

2P ﬁ’/lﬁ‘f‘/’;fé//

% / F i

7// /ﬁ%%
AL

I

7 |
{ (f\

\,

12011/02/03 - 2011/02/14

12t

=
=

1/4,000
K®RDI
e e

= A,

OO0

i

a9 3527 AUFASE FA=

_45_




_46_



rigooY

T

ATaes0Y

17160007

=27|0 A
SAAL
Korea Palar Research | nstitute

3 /1/',,'
y

.
Wl

( ﬁ« (@(w AL o

\ LR \\57 2 7
R

: \\“ N

N

S =

=
S
=
/ = S
= o
/ /o L
YA W g o
/ 4 / / o o] <
A W e E® i
/s / g “: |'H' (=] P £
S > 2w 8 I
Vi A [ i
—F—+ -
S S DR W <
e <+ »?r i ~
a9 3528 R 38R Ao FUFAE(FH: 1/4,000)

_47_




_48_



rigooY 17700y 1747000V 71em00Y 70y

ax[01A
=Xy
Korea Palar Research | nstitute

s =
s

) //@’/ -
Y s
oy
el
L
T :
R R / / =
\\\‘.Q‘\\\\\ " / / / E
\: \E\ 7-3. // / 9-
\ = / / / - =
/ / | w &
/ // / ol 1 rl-
/ / R 2 Bl
/ 4 <+ & o <,
; LT i
= ¢ T 8 i
/ ,r'/ / N o~ el ::' §_9
= 2 &S i

=)
N
K®RDI

S
=
.
=
=

A
T
[ =

7I7EY 17700y

i
g
:
g

a9 3-5-2-9. AR 787 A] AW FAFYE(E2]: 1/4,000)

_49_



_50_



17180007 1717000Y

479000X

o~

=

J(OPR\
Lo .

e

/%////fl,/
/

=0\ 4

I

1717000Y

V/J/,

| ;CH ,, % -
N
M\ W= 1))
JJ\ \mfg\&\v\& 4

)

:0IEHQOIZ2+=&H
: 2011/02/03 - 2011/02/14

(¢}

Horoi gl

=0
:1/5,000

: &t

<k K KIr R

K®RDI

000627

X0008Z7

000227

1% (=3: 1/5,000)

a9 3-52-10. FEI 7E7]A|

_51_



_52_



A0008121

A0002b2H

A0009+21

A000SH2L

75
7 il
7 7 Az
o = "jﬁa‘f‘ﬂgm
i i ST
) )

/
VA il
S N I o
1 2//////? b \H‘)
W77 | !
NN i oy il
AN/ il / il
NN Il

N
DR A
;\\*««Q\c\\‘ QL "”w“‘
\ il

‘\w\m“r\

i
(il
\H\\C‘;”

1
Il
T

475000X

i
i \
i
W

I

Laedys o idseis
fsvhedof fosausi s
ol

|
oy
Jhefity

cfcmecu/éz/ s focs

efecqacifgpves rsarsvsssssdihl oo
e |

w’n cfoafsgbvozsp 4

unmftz dop 15075 258 ;ELS:!’U?’L bross

o yadomvpan

i)

sedycor

wzesi ok frjeseves

s
sof ors2p
SFOTr YR e ze Yy

5

FENUSD|IX HH

2

%
J2
0
1=
4
0z
i

Ix|ATL

Korea Polar Research Institute

,"JJ,\\‘}\\,‘
gl

O T
L
e2B8pATNBSL L NS
AR I T \
e N
LN \
N

i
Lt
i s
IIAREERERARAY &

R

) 4
\\\h\\\?‘“\K A

N R s o sy e
N «;7\\\\&&{}_\&;\5\ rTEabesis foreinozean o Sy SSpo o s aF s LBh1 Oh ch 5T
. \& \\ﬁg‘\\g@%\mv\sm;pww phearsiy
“ o T ”\%@i&&*{@%&f“"“{"'**" S Ly Br OBy S Ly 1A TS ETS CESEES 075 4T
~ . S R e

) . - %\%%Y}(@?\X‘\%:ﬁ\s ¢ e e e
— VRN oy ey v pross s ssosizoss sy 1005 g0 vodl
RN T e mj oo vus.isvvs booy el

N

RS

\ﬁitL

EFSTTETT
fzs peviprshoghese
weynwson

Wehedy
W osdgecss it vy
i };

ohseTacsssvals

s
;

}ss’mtﬁit
e

)]
. — x\vwﬁv
el

=

sees 1o Lessezn

VETYIEY LTPOTY

W

N

ms‘mm
brogpgiran
e

IEgrechlenily

codhg v

L
N

| o5 4o
i G (T Ty e Jun»jzagquaz;c\nsa
¢ mAnnﬁmasfu opssasssatsolss
Eady oo yssusmszsauu;s

F o
s €\5\\>\§ 3

e/
s

ovaove ot 1 podeh ks ErTET RS LR 0r
uuam\yi;n\ms?\"a@ SLELE0US BT TN T ey

wosieaLgm
401 80

5 68 BEPEZR LY O TP

9ty

fTissaveet e

X

. i

5 8jrfosy
/

3

¢

afoca Sl

V5 g ot by
r,uj‘ e Loro o Ls Lorsey v s frosaos gt wzbgiogsheshettis o

suazu\,;:z;gvrwfw\c;%m,, o

Howyspstosny

25| suns::@nﬁg,a‘»a;{;;{;ﬁn»wgc
3 51 uqmmn*éz/r,m;;gézvgncni&gowlrg;
acoleechor oro Ly i iwdstozs oz con oz o w@%sﬁlw‘rlzﬁ/rrrysfﬁsq. SawVopLoriisss

e
,U‘{Sﬂ\mﬂ;ew‘b

Yicdads 2

ST TS T I TS

ij/r»\v:mfmné\rjﬂm( 059

Cobenty fetorionmosa
| aLIaY
ﬁu@l&p:gzz
spestoozLovINBeYSI
faonon iazigmy
TOORTTLYSLE A0 BT
¢ {19 190759601 v oL DRLLHL 1 ES PO LLE VLT
ddubucosipduussyore e vevzadugsare

/

JE T
A
G AT
7N

el

Z
e

Cage L e ek ued oo s resghie i

¢ ‘r,f.///( e“{?"’/”/ 50560261 4616585198 0308TE MY 618098218

¥
/u}(ﬁy < Ew;/mu;/w weigefiresosioge oo o
Lihwsfoafe

trr 900156 5006905050 501 VO EWRLEY 180

er‘uw
v albs
)

-

£ {16916 162 ¥0Y'Y6 L 96ZYE | Y6856 0°

R mwnwsvcva‘vgneazs‘fwvjl JeTILS LT

= 4
WMWWWM wn}mmeasm.mmLmsw,mm
w0y g izancinzimio

TWTUETIHST

e e e L T 3
rwebs i Dy sgss Leggaats ,ugir:s\z\?w Ausoss) [upossorisainun 251

TETEF

vnsiucidvgpsos meetl e e ienstl ) sy T
hguiqmzliveas e vadvaffegsiosialg s e i ey M/mum’zzs;zni;zum B zum;naz:nzm;awm
0089 L6L2fia Qe VIR Toree, 55 6L LvaLeg ) se UIROHR0 SO A TR 0 et ez R OB L;xﬁnmnmmmmmm
19010by vl Dy wzesos0zTagan oo a0 0TS ///' vy guyiassns

51 1371 »sufzmmwsz—mnms: L 504 161 SO TE 564
TV EOHLUSLYI005 0V 15605 TY0R COR LOK YO 0L L0 SOy 5K SEN YR R CE 605 0r oL g a0 g o Lok o

Tssdvad/amontis
woweaL

oot oe oo g oo

4 Al
Ly G67182/5 016 196 00L OLEV P TI L BIEDY u;w;uszgmm\mzmzu:mbgmizagm?xsaa 160 Z8010m6L1

V20801 E L BEE eI 5B 12

« N 7 P
;tz/wx’m s gLt s/ sl attasonsap L s o

LVOLLELE DL
> 7

s1y6Lg6L 2L 169704 101 Q0B HOL LODSIE S 00 YR DIE R OVE 1 SBOHB LYELSE v 6 86061 83 You

14131039 0 30b 108 10811 9B E 62 ERD LY SHE S SR 1S 65 OL Y8 LB v 60 586 8LE'SLE ULL L0V L0V890'0L)

Casen o 0 g G 53 oL AE SRR AR T LB LD

v p i -
1881861 b v86 1 1B BV nmmtgugp: TeBvP TS GRBSE 101 B0KLLL m—sgnyn V6E BB 0L SO0 L0] LK 1LV EL B ELETLO00M 1O 6OE L)

BTAS 18 Y0g SEPRRE QLB
ern;uzla 185 18948E08 5670756510065 13T 9550298

§1L04L5eHL TP 8TOE

K
V2 f7B SOl 05K 1S B ISR TOBTLETLO SLU SOE LWL VoL PaLEL

lof owfi v szmony ose v o EE VB

95108 1ayfe 21§ 12150 S2B0CE 120 908 1B o b o8 Lnumz”ﬂmgsusw’nnnxtmné&;vansnn T e I T e T

v
opeel el

0B 98E 00Dl
o 80U BOE TS

vt b &)
Y48 PS4 YIP0E HECh SERLE ST YT gz}m LR EIE 19T YOE LY r{[mn{u 85000 C0B 949 S6Z 95U YOI 10801 T 6L SLB SLE VL SLBTLEBOE S
/
0

G ﬂislmmmnmnmuz
OB 0900 90005557 608 S48 L5 3 01E 062 0HITOE B UB|013 UBELE
0L Y TR P 0 LR B 0 00808 3)a

0%
952983 163 5996 U 112

Korea Ocean Research &
Development Institute

015 SO TV 08 508 1 T2008:460 952 648 063 65010008 S0 b6 625

218 oL T e e g,

btk ekt e

Ly i)

vsne pevtospaghia s P e
e gm/z“ Loefavafosn pwaizyjz sz s
Vizgfon e s o omuavia s o e
{uehisdeshsdomdsnsamare

i 5
Cise st gz whic

000625

u@iam;v;;naz‘mgm;;mmmue,am( e I o AYSLUTLESLESLL T 0L L0
. é’h)w:wcv u\cuzr,m(wdu Lvposoys8a4501001h LR 0OBBOL o Hbach 40 CO5 191892 501 e 05180610782 vor b
1] yorgongaatbshapsapvesrsohisasspaaspoogss sm’cmm\m/asunzvnwwwmnw:zzzm/ézws:%xﬁmm/srsmmmzwvun P Uy i P QLLATERGE PLb LB LY LEOLE SO0
siplasssemhyfsamiisndhy osdgrotg e dsmshiequol oms oy soe s ovaaesonsov o aww i ef sl amsompene ovash e s wEw B wnfonglasiguz LzaTsy BB oLL LB LB LEOLE SE L)
\ng et v Hosclpsofioboipsariviossor s senlegh v s w68 . V? o5 e 13905508 161 S5B 150 B 16E LDYLEELEEIL0LLOL8ORE
B G T o svmamL:g{wazdvsqajmx\wbn 90 BOLLTI LB Y1 SV 0L TR Y SEBOVE L S ESSE TSR S SOL O xusxumsussuvangﬁummzsyzzzmvuzquwussnLssgmunswzs\mmusuuusamgnuu
s Messeviazsafs oL \CGB\MXWN‘\'F‘Q‘V“LZS‘&X’L w2 TrmsiL e g e sre g Inses sleoes e s 412165 12828 $02 202 1D 15 B8k CoD 8O 19 5 TH L1 SLELE VLBTLEOLESOE L)
I o5l Le[l Sk atg v cofses g milu\iwizgwgzmm;zﬁmmmeméxwg;{mmmmmgmmm@[ 00102 24 118 900 00 205 B T OGO 86
o5 090 PRI W N S VL v s s o - . s me g o g e
s TS SR o A ey ofu ocwacy 1ok 16 a8 oo 9 SLL L 09 oL S4E 16E 0L S 08 0T WG 3 s 00 - CSLELpENTLESL o i perita
Toctsssongs b odots 1155255209515 rdo0 | I ODRTONL OB T VERBET O 9B UDSLE L L0 R BOBOR O OB T B 358 53 0B W 108301 166 S8l L85 o NI ERE e
(3 n».hfwjmtmzwmn?m;mumsmmmmggn’m%ggyﬁmzmm 08 008 0B 02 40628 9% V62508 TG OIS : sy sive e Sog g TRy Lse coTe
£509E976 128785 L8 iresgsfoyi/diopey USROS SIS LS 19 w2 10z 0 YIS B2 4D 143 SR B 69O 600 oy sSTITR sy ze
w e y 25w osw g 4 e i o201 soe B1a0H0Th ouvsalaviTmcelassve
v BN Vs oyt vk g ol LoD 80D 0S| 05S0 80D 1B 4E y 00108 1 LRV IO 00E FOITTTORT g £ 045 ph s o)
L [remsorsibprgsaigy Yo ; i Lz e ghiE e ez s 122 C2B 572118 518 B0 L0Z L0B SO 0% 168 0o o9 181 COT BeeosagBYSLAL
7 L1068 105 80 80wy g 18 SwTRge N Ajh LS o sgs L 106 1687192 161 ¥67 668108 60 S1E 1T 2BV 0 AT SHT T 1V 0L THE 905 108 L5 VOB SO E Yo 160 981 680 9959202655
Q:JﬁawLmiuwnflﬁsnusmuﬁGnh‘ﬁsgT&(iaw}auugﬁqﬁ/vnpzlsmgz;zvug\wwu:(ﬂ wuﬁﬁimmmm e BilcaanrnTD o SN NS F 56D 151 L5E v0b 081
o SR BTIE 0N O OB L1 LTI es2 6 D Lo e T A gz b = iy o ] s e o
swvafE iy sl v igysie e M?JII'UN}QLEEHED[W!‘\LBLW}&{B%@HE}LBKEL‘VLHJMHLL ] 3 /m/ voiEl L@ b so
S 0SE 195 146 58 S 0P D BHEE P K S0 00K VCESEB 6D 08 W KB SIE I ;cnmﬁ%mummnmzesnﬁg/«mugammmmLm&gu%m e 10w 158 i s s it
S S 0S¥ I 58 7 97U} 0B 5L R TR T 5 R L 7 QR Y R T B bR T e e e e s b e e s T T e
STOE0QUISLLCSB TSI LSU S5 1SDOSEIBHD BHRFHL VN 1L 0L BB SER 16D b 1 L e wﬁ\\ feeisvondiost 02 5080115 143 208528 908 28 05T WL ST 1T RE S ST IE HATT H
UL TIRTE098 1A 1oseR Y @ 2El 825 V2B 02U L€ 0B 0L YEDEEN 52 e T o il 12512612 128 120 HzHpY 0L HEUT DL
e arbecESEL LS1 6D 95 SEI CET BT ST UE| 1B SEL 88 J6L 08 D00 825 SR 1TD 1 85 ¢ onE izl I V67 162 68 | 68 255 560 565 608 628 0 9 ety g
;Lgmssmmgm}ssnmnigwmmﬂvnngssmnnsmzzzznmwzvﬁi‘%zvv%s:m:mzzs:mznvmﬁ»wummr 203 99 0 0L 2013 08 Lok 108 V0T TO5 661 L0k 01 206 GEBI0203 Y08 SIC
szmasnuszsswanﬁowzvﬁwnLviavnvsmuwﬂlﬁsnvsnususzz:zmznzy‘wswﬁwn}n\u v sfnerEicranh 08 15H 15 oY o A €00 20 228 0 16T B0 5B D 0 8 € S8 UGB 7B 22,3 TTBDE 1ok 8 L0816 o2 L0
SUNBE LT WD YD LE OB IR LS SEB ZEGOR OV OIS E LT BEL i o0z HrT 62 E5E 08 384 TSEERL 16D B0l
Jovien s | 0 PR e e e NzsizaToa siaeRis [ —
0B SOEEIRLSBTSI WESHE 1B 0T e L ISEEr T BB oo i Dafea e )58 62 S0 O ST T U 1FI 2 T LB SueLIoEs
Jo——- P —— e s e was s L .
tﬁgnewzwz@kn;nv;n L w05 v e w1 o2 5 o s by o
VUL 00BN Z0L S IS TS YSE ESR LY THE SYB W CHL DR RED VL 51 07 S ST OSE HENRE DT RYBOK b , ‘Mm vastmmst/gu‘/ln(mﬁamatmzumLmnnmvzfmzﬁm\pmﬁuﬁn‘ﬁesnn;mumnz
GELYLIEGIY SOL 9 YOR BSDZSETSBESD IS LV 8V 910 V0 WV DRE LEE gy »iktx;nnsn iy B z 59150 068 572 L 8000 1
SLLVELB1LE 801 191001 SOU BSE VSR ESH Lsnu;nﬂsansnLvnsvnn‘,Zvﬂlvnsnzsugzgs/wwﬂsnizll;l{sv\[a[”msvnnsusuvsﬂv/ﬂ seE e ek 05 o 00 B lba s s 66T 10 ¥ VRS SORL0SEL SSERG0 V0T
YRR QLEBLBTLYOLE LB 0K 00U S5 SO UGE 61 011G TSE D L5 S50 S BT OB10¥ 00D n;n;v%sxz?twnm‘”u{n ‘ J‘_ Zwa o sz I 10
S8 SEE1 8 5LB SLE L ELE|LLE LOW IORBSH OSBZSE 07D LoE 6 195 0SE G B o SrL 071 4708 1SN Z9B 09U e 25 S ¥ i diapLa I LiE G o So hef e
LV S UBL YD LU LU LY SLDTLE OE YO |G SSB TSI LSOV Sy TS CSE OV B Ly Lo 151100 SO MU EOL 10 65T zvms»a% §L:m N o 0 J2 0z tea by 61
ooz o) UL LONER BT wE1gH y s ugi LTI 008 08 01 9513 108 i ek
w865 L L OLDSLL ELEOLE LB TR SOV CSEISESSE OGE v |0V OB SHE 098 SONUYE RTS8 nguyz‘uwgnzawgl\nzszuvznvnnvs Lsusvng:gu&\mmaagnx Iz 6 0y : 6% 561
o1 L8k So 08K EoLmLBL LT s o8 L9270 5k 50 SRS VOB oD OLL gstlscud sz a0 160
SaOK 0B ST SOESHE. ouzappe Db isEisEssy ey w0e vl {mmtgn L- Lovumel o0 09 107 12 213 10T oL D Oy 0062 0652
GO LOF IR LA K O YOR O0ZAL LG L5 L9790 N SE IS 05 5B TS 10K EOR OB LD SR LSO Y6 OB DU Pk f v sanaE von s byzseE 3 ;
6961961 vau 9 Lw@q::;mwsszwﬁcnisuawmnmwm\u B0 I S BsL L 5 1311 »munqawnmf BEUG U 7L
56D SOUSOR YO0 59D LUK S8 0 SO VOL GO OLRLE 0L L4 SODEOE WE UL 5I Y 69 1S} L1 LD SOL SRR SO 19 COL O T8 POB 0L LR oursoemLse Y 0503 02 08 0BT phonesct iy 8
OGRS SHE 8 L LU y s wnsEsan b s e e e
C)0G 101 6B 908 SGO 19K 161 SO L S8B AL 180D 6 OB EL 0 sy v frsngiuoony s s 3
9% D L0405 L0558 SO 6 OB RSO D 10 R LV LA 15 a5 a5y 008 sz mnzsuauw;umwzsww‘; R i s s wead s s s v
i 18181 LBBLE SLSE SLbLLE SOU TOU IS SR 19K LU L 0N D9E 0B SLE BLE WL LD By wnop i % f i 52567
TYOE 102 L0800 10F COEVRLBE COT oL sbe v OLBALITTENALL SLBALE 18K AU SSE UL VLB LETLD VORGP LA 1o 0L L 0 L0001 008 L2868 520 ST 1 58 0L 952 550 53152 O
7105208 WO SO B SO SO 0502 X 18E'1859LE'SLO LI DL BB 40808 105 16E AL K a0 i e : TG 15T 997 oy
2560103 900012 103 105 502 108182 COUCHEUBELY LB OE 0L ISR SDUELLYS 190%E 0L 10 op 1w iafiasay aa 000
ol o S I I e : lavvpsspisressrion fzwz sl s ) i w2
0w g SO e B LI SLEOLDELE o igh 9E 262000018 506510 Euatia 2 eyt
OO EIT 03 LT 0 0 Y 2% 861 oy 6LELLE +LU'S/E 19T 06 6T L6 B0 005 601 SR HEE BOB €8 B SOE (RLELE VAL B e wE s iR 51521958'662 953 ooz
e 19908 5103103 i SE1GZ 8L 6.5 8 16E 18U 3 L 01 10w SR T8 L LB 198 oLvoLE U ALz v b LB 135 255 L5703, 860182 558 26
VRLRTOIBUE T NI 0T 0 ooy oalng s D8 zaL L e ik sauzop ise bopes wealica s PSO5T10T 193 208 003 ue
z EuseE Ik g o se 08 105 81 0L 258 16K g 5 HDLEET 80y 508 vavLE
Vi R ST 80012802 0 069 06381 YOB VOB ERL 611681991 586 601 10E GOE 60 SOE CL ILEBIL VLB GUE SR vl i 9 a1 153 5 198 wEsEie
wsTanaazy 00 2086 SEHZE O 161 196 S DU L YOE DD TS YL OB WSOUQLESLE LD LU 0L LB SRR Sa s Gl e
TR g 7 e wew TS Z95 T80 31 58K TSV SN VI P TSI T ST S T 9 T O T W T
aimsd 4 oo L9V 0B 0L 60 %0E oW a i sk on 16z ot 0 i vz el O 190 SR OO S02190 8 :
et s i i wrot g kom0 sEs82 53 aon'son e yac iowsegam hatoroaesy i sz % s Lovane's0y 0 i
B T e O gobeama oo s sohoss uz
SOBOZl0F EOR 5L 56800 9850140 10 55 16K 18U 26578 SOE T80 ZOE | BESHEBOE e : woLzeestiml e \
TG 000008508 0 LS REASR CR L E ot 4595 9198 SER 0L fruon s ususisiion s o
- wibsstasod 4781 SO LOK O COT S L8 5E 5 1861 T8 L e s das
Vi ez o e 108 O CBT 06250768 L9613 0 52k e woTog gy
ruaustsnN ; USRS o 65 Lok 508 HOEYT ! OB 218 1T LY ST UL 0L OLE VI ELE
Jr——— o onapov 2 st esi o s g zm{w;ufumymmzmmsmmgmanmmma
ST BIBDEHORT 0 L0 0T Lom 18 25k b miww(un:% ol . ? §B+LE 102002 Y02 0B LB 2 SUE VLT LB 0L LT UE UBOLL
010102 1 S0 205 10T O L0 5 10350 e e »#7& w2 T
cuTHREZIBANZN $OT0 208 102,000 00F L0311 802 €13 21T L0 S0 S0 042 10 55{088 585568 AR HE VG ST LTV UB LS UB LT
vus Tz s T i Y08 108 L0508 IS0 1805 60 108 6109302803 47 0 i o g 8 st ez 13 v U 1 VB U |
A Al - SAZXMHE 08 2080 S0 08 08 SR O 01211115 29T 8T T LD 29T zsizdasaa i it . e ties
D j = [e) 02 505 108107 WZ ST LD 618 PR S YA V8 068 628 YT T SR 0 W ST 000 4l v SHB v LB LB VLD LA I LB L LY A VLT ‘
n = - — T o sz oo e P
= atjl jl_ . 201 1/02,03 201 1/02/1 4wmmmm{»zuza 5196193 g 52963 3 Liuammw(w e s |
= Zr . - e ¥ v I W s \EesTsy e
_ _ 1 s s A LT 2152} 1B oLT TRz}l uRUTCEIESL oy, e
=ct j | 2 - 5'. = —H (o] 4 o:' ? '?‘I ) 12241 600 528 0 50 93 60 WO ST AR Y 192 03 % LT NE DR e e 1 e 2
S/ RS T s . P —— T i
= 3 RIS B BT iy z TR0 4840 60 1 015903 TR alsts 1 oY
= = - 1/4.000 prt et teeon i S
’ e ety R ——— . S
fuyy P et s 150 0 i UTpiE BT
2 T e AN A A

A0008H21

A000Z12L

A000912L

A000SHZH

o

3-5-2-11. AR 37| x] AwHs]y =4

FHE=(=4: 1/5,000)

_53_




_54_



==
o

wﬁ

Nd
)

3|

il

Q A
145 HjXE
g 9

=
-

A A

I

1/\]6
U]—o
o=k
| dApF o=

=
o
oF
%

ol

mjn

o
il

;00
e
0

)
ml

—_—

25 E
]
712 G A el
3fj kel o

9]

9]

FLS
R

-
ol
o)
o
il
2]
g

ol

WW
file)

~_0f

_Z_ﬁ

w_E

i

v
%
7
Jo

™

file)

s

&
i

m_e

o
=
]
N

—

<P

+

)
0
0N

_55_



_56_



ol AT ARl FH

=S
o

00

Al

+

o

oo
o

il

!

—_
1o

=78 7R A o

9|

ted <l

S|

A = A

feto] 7hss

ol Z
=

2o

_57_



_58_



H 6 & ALY oM et sielntstr =8

® ESR(Earth & Space Research) Antarctic Tide Gauge Database :

ESR #A5e 93 wASUse e 29 34 9T 24 2g4FRE, 9

ag’w

T o Tee2ddave)
. © TG (=29 days)
BEE— | e  cravimetry andtit
4 *  GPs
®  Long records (=150 days)
. T T T T ) Selectable points
1 RE e iy | — — — TP limit
@ T e ’
7 -~
Al N - - 1 /-
! ,/ TN Greaden 1 £ A
% iV o ! ’ B
f G 7 @ I “~ " 2'@
/ Fd o N
.f AP !%\ 7 o \Ame \\
- i (] 1] \ ‘\"

2 - SN
it A RO

Ir 'l FRl i

I L

o

_59_



_60_



AN, T4, vzl 2010. = A28 7] A (FE ) A4 (Construction of the
Jangbogo Antarctic Research Station), ¥F=A|¥F383]2] Vol. 26
Bromwich, D.H.. 1988. An extraordinary katabatic wind regime at Terra Nova
Bay, Antarctica. American Meteorological Society, Monthly Weather

review, V.117.

Bromwich, D.H.. 1989b. Satellite analyses of Antarctic katabatic wind behavior.
Bull. Am. Meteorol. Soc., 70(7), 738-749.

Callahan, J.E.. 1972. The structure and circulation of deep water in the Antarctic.
Deep-Sea Research 19, 563-575.

Carmack, E.C.. 1977. Water characteristics of the Southern Ocean south of the
polar front. In: Angel, M.(Ed.), A Voyage of Discovery: George Deacon
70th Anniversary. Pergamon, Oxford, pp.15-41.

Cappelletti, A. et al. 2010. Upper ocean layer dynamics and response to
atmospheric forcing in the Terra Nova Bay polynya, Antarctica.
Antarctic Science 22(3), 319-329(2010)

Foster, T.D., E.C. Carmack. 1976. Frontal zone mixing and Antarctic Bottom
Water formation in the Southern Weddell Sea. Deep-Sea Research 23
(4), 301-317.

Gill, AE.. 1973. Circulation and bottom water formation in the Weddell Sea.
Deep-Sea Research 20, 111-140.

Jacobs, S.S.. 2006. Observations of change in the Southern Ocean. Philosophical
Transactions of the Royal Society 364, 1,657-1,681.

Jacobs, S.S., AF. Amos, P.M. Bruchhausen. 1970. Ross Sea oceanography and
Antarctic Bottom Water formation. Deep-Sea Research 17, 935-962.

Jacobs, S.S., J.C. Comiso. 1989. Sea ice and oceanic processes on the Ross Sea
continental shelf. J. Geophys. Res. 94, 18,195-18,211.

Jacobs, S.S., CF. Giulivi. 1998. Interanual ocean and sea ice variability in the

_61_



Ross Sea. Antarctic Res. Ser. 75, 135 - 150.

Jacobs, S.S., CF. Giulivi, P.A. Mele. 2002. Freshening of the Ross Sea during the
late 20th century. Science 297 (5580), 386-389.

Johnson, E.S., M.L. van Woert. 2006. Tidal currents of the Ross Sea and their
time stability, Antarctic Science 18(1), 141-154

Kwok, R., J.C. Comiso, S. Martin, R. Drucker. 2007. Ross Sea polynyas: Response
of ice concentration retrievals to large areas of thin ice. ]. Geophys.
Res. 112.

Locarnini, R.A.. 1994. Water masses and circulation in the Ross Gyre and
environs. Ph.D. Thesis, Texas A&M University, unpublished.

Michael, L., van Woert et al.. 2001. Satellite observations of upper-ocean currents
in Terra Nova Bay, Antarctica. Annals of Glaciology, 33

Mosby, H.. 1934. The water of the Atlantic Antarctic Ocean. Scientific Results of
the Norwegian Antarctic Expedition 1927-1928(1), 131.

Newsom, K., L. Francavillese, ]. Tierney. 1965. Oceanography in operation deep
freeze 62, 1961-1962. US Naval Oceanographic Office, Marine
Geophysical Investigations, Technical Report TR-118, Washington, DC,
unpublished.

Orsi, A.H.,, SS. Jacobs, A.L. Gordon, M. Visbeck. 2001. Cooling and ventilating
the abyssal ocean. Geophysical Research Letters 28 (15), 2923-2926.

Orsi, A.H.,, G.C. Johnson, J.I. Bullister. 1999. Circulation, mixing, and production
of Antarctic Bottom Water. Progress in Oceanography 43(1), 55-109.

Orsi, AH.,, WM. Smethie, J.I. Bullister. 2002. On the total input of Antarctic
waters to the deep ocean: a preliminary estimate from chlorofluoro-
carbon measurements. J. Geophys. Res. - Oceans 107 (C8), 1-14.

Orsi, AH.,, CL. Wiederwohl. 2009. A recount of Ross Sea waters. Deep-Sea
Research 1I, 56, 778-795

Orsi, A.H.,, T. Whitworth, W.D. Nowlin. 1995. On the meridional extent and
fronts of the Antarctic Circumpolar Current. Deep-Sea Research part I

—Oceanographic Research Papers 42(5), 641-673.

_62_



Padman, L., S. Erofeeva, 1. Joughin. 2003. Tides of the Ross Sea and Ross Ice
Shelf cavity, Antarctic Science 15(1)

Sievers, H.A.,, W.D. Nowlin. 1984. The stratification and water masses at Drake
Passage. J. Geophys. Res. - Oceans 89(NC6), 489-514.

Smith Jr., W.O., D.G. Ainley, R. Cattaneo-Vietti. 2007. Trophic interactions within
the Ross Sea continental shelf ecosystem. Phil. Trans. R. Soc. B(2007)
362, 95-111

Sverdrup, H.U.. 1940. Hydrology, Section 2, Discussion. Reports of the B.A.N.Z.
Antarctic Research Expedition 1921 - 1931, Series A, 3, Oceanography,
Part 2, Section 2, pp.88-126.

van Woert, M.L,, W.N. Meier, C.Z. Zou, A. Archer, A. Pellegrini, P. Grigioni, C.
Bertola. 2001. Satellite observations of upper-ocean currents in Terra
Nova Bay, Antarctica, Ann. Glaciol., 33, 407-412.

Whitworth, T., W.D. Nowlin. 1987. Water masses and currents of the Southern
Ocean at the Greenwich Meridian. ]. Geophys. Res. - Oceans 92 (C6),
6,462-6,476.

Zwally, H.J., J.C. Comiso, CL. Parkinson, D.J. Cavalieri, P. Gloersen. 2002.
Variability of Antarctic sea ice 1979-1998. ]J. Geophys. Res. 107, C5 -
3041. (doi:10. 1029/2000JC000733)

_63_



F7hahslr)% 7]

o gt

=]
=

g A4 AL A AR

B ONEA SRS g
9g Walop gk
&2 teldeos Bx = FIfstel =

_64_






