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Real time operation of tide-temperature gauge

near Antarctic Sejong base
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Summary

Tide and temperature data are essential to understand Antarctic
ocean environmental study. Under the unfavorable conditions such as
Antarctica it is not easy to obtain continuous data, which enables us to
predict long-term variation of the environment, Therefore in the present

study, we focused on the method of data collecting.

A tide-temperature gauge has been installed at the depth of 37.7m
near King Sejong base(62° 13° S, 58° 45° W). This pressure-type tide
gauge is connected by an underwater cable to PC in the base so that
recent data logged in the gauge can be retrievéd at any time. The gauge
is desinged to measure sea level at every 10 minutes and the logger can
store up the data of 277 days. Temperature data has been collected at

every 6 hours since January 24, 1991.

Tide data from January 24, 1991 to February 21 is compared to the
tide table predicted by Uruguay base(62° 11° 1~ S, 58° 52° 1“ W) and
the data is in good agreement with the tide table. Tide. harmonic

constants and datum line were calculated from the data.
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Fig 2.4 Power supply and data transmission lines
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Table 2.1 Specifications of underwater cable(Tiger Brand Electric
Wirelines)

Conductors Copper

Insulation Polypropylene

Jacket High density polyethylene

Armors . Galvanized high strength steel prestressed

and coated with a corrosion preventive / lubricating

compound
Construction
Conductor 7 wires (0.20 mm) dia, 0.61 mm
Insulation (0.21 mm) dia. 1.02 mm
Core 4 Conductors twisted together with

a center filler of polypropylene

Jacket High density polyethylene dia. 2.46 mm
Armor Inner (18 wires, 0.45 mm) dia. 3.51 mm
Outer (18 wires, 0.62 mm) dia. 4.75 mm

Mechanical Specifications

Weight in Air 86.8 Kg/m
Weight in Water 73.0 Kg/m
Breaking load 1364 Kg
Temperature rating 148° C
(normal)

Outside diameter 4,75 ¢+ 0,10 mm
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Electrical Specifications

Voltage 200

D.C. Conductor resistance 78.7 ohms/Km
D.C. armor resistance 26.9 ohms/Km
Capacitance 153.0 pf/m

& HolE&H AIZIE§ HZA3:= connector:= Subconn F A} 44 BYQ

OM-4-Fs 17§17} A}-&5 ¢lc).
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o =2EA WA 8] st A THEE AR AL 0co - 1074
e T ¥ AolBE vjdstath. Aolg njda Arg7 e 2 e w
of %22 FAE Zol7] 93] o In EZ TA ujdstgch. ojuAe ZE
e AZRr ojFx dgten TR ALe FE Fgol )¢ mHoly
ch

z97 B9 ¥4 AAsH s dF20IM AT Zinc Anode SAE T
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N fileols 2046708 xt&7t slg "t whebA 20,4600 AUm 154 file
o] HAHEH & 167] filed MY F o A7 JNGFA UL o 2274
2ol 2tE7t AFHch. 2 H ARE 1R dA AYE ARe] WA JSH
7] Wj2of 2274 Br} wWe] ARE Y4hE AR &4 Urh

da) 2922 E of Vo] U H4F 2 o] AR Al i A
£ gk A ARE 4B Peet A7) Microprocessorte] HEE
LB/ A g dAysteior st & ARjelME PC - talk Programg
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===== Proceed ....

Alt-T=tran R=recv V=view X=exit (Home)=help

Fig 3.3 Display of PC-talk program

“Home"7| & XW AHgIlo] iy MHel ey} olE AYIt BE Wasta @
o “Alt - F"7]& Ah83to Baud rate, Parity, Stop bit 2|3 Comm port
S 2713 A7 "ok & 290419 PC SS9 He U E 31

gt

Table 3.1 Initialization parameters of PC-talk program

Baud rate 1200

Parity No

Stop bit 2

Comm port Com 1 =+ Com 2

27|37} & Foll "space”71E AW I 3.49 2 Huo] von ojuf A

A ZrE ghaof ATt WHols BF UEAR d¥ystojof Tt 273} o]
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of A2

e

Z713+& sfojof ¥t

BFo| A zEH Pce] ol uwiel 2AARE Y 71 ol

dol HEE A7 ARE WA S Fo PC - talkE ] &3t T}

Ty

Intelligent Wave & Tide Gauge V1.4
Current date is 90/12/01 00:00:18

>*T

Current date is 90/12/01 00:00:26
Enter new date 90/11/20 11:07:26

>END

) INTRRUPT

'Space’

Intelligent Wave & Tide Gauge V1.4

Current date is 90/11/20 14:24:52

>END

"’ Space 7|E AW AVt d4E

AT AZAARES AT FFeld

"JAAAE AP (7, 5 dFstA
deh ©, £3E sofd B¢
prompt > 7} &wl 7}A] ofF-F|u}
Z th¥ chA] A 2p¥ch

'E dAAE ¥¥

BEHAE e A4 FolY 30X F¢
A9 7171 9& ul FEAEE oM=]

Space?| & &

ZFdo] A Al o] g Hl

ol A A= HAch.

'E'E d¥YItE At FRAA
dAZo] FojFct
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£33 37372 20 o -—.2_ S‘_l__l_g_,n]o“u} A}%%_}
*]
( ## hour):

Burst interval 06:06

Scan (0=0.5,

1=1.0 sec): 1:1

>%S

Recent Wave Record# (HEX):
Recent Tide Record# (HEX):

e

>B00
151515 %ARARARARA RAKAKARAKARARA XA

o "E- rga-go}%g S s e e sl ol oo e e sl sl ok e e sfe s ok
l*Il

712 06htAE 062 F

HA IS5, 002 308 7H S

2] o et

J|& 1 sec. MEZLAE HA %

'*S,
Reset® ¥ HIEZ 91X
F) o] ¥ FE dgIx %IZI‘— 105
¥ Tide#-30, 6A]Zt ¥ Wave#-0
o2 vy R4y
"B0O’
Binary® 00dZE& 44 (EF

% 3t2d g2 0F AWH)

>HOO "HOO"'
151515000F0FOFOFOFOFOF4141414141 Hexadecimal® 00 #HIEE 441
41400FOFOFOF0F1414141. . ...
Fig 3.4 Display of initialization
At 2713tefl &3] A7) Aol HAEE PCE AEFAS 317 A
Pole T2 W& A¥3lojof Ut} w AR 4L FFI L Foe= € +




9A Hrh PoleZ2 W& A¥MIHA I 3.58 S o] ven 1Y 3

28] filetHZI 7 EA|RT],

If Abort, press <ESC> key
Wave & Tide Data Receiver V1.3, 1990
Recent Wave Record# (HEX): OB *0B dlA=7tA] 7| EE A
Recent Tide Record# (HEX): 31 331 YAz JEHL US
Record : 00-2F ------- for Wave
30-3F ------- for Tide
Enter start record number (00-3F) ?
end (00-3F)

Fig 3.5 Display of Pole program

2 M 2 file HIE Vave filed] AF 0Bojm Z¢| file 31
ojith, E ZYAE AL FF ¥ F oy 2.3FoM AFE ulet o] F
Aol UF 7L ol A7I7t dAHe] umEatge A2 A=} g viw
A PoleZ21E ANsl IAXEE oY Yoyt gon 2HAE 31
file7t#] ¥]4=3lel® Enter start record numbero] 30& X|3 endd]l 31& Y
1 Al71e] zpEJF PCE FAI€ch. $A"H AR file o]F2 124 9Y 2
A 52 1025 7]EFH ZA$olx 12090510.TIDE Al FAEF FT

A7l e "ESC'IIE A Hrh

3.2. XI& 24

oo A} 23 uje} Po] ZAIEE ) fileol 20460 (<F 14.2¢)2] =}
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22 WEoA glo] A fileo] BAIMNA vEEo|H F o]l& EMULL =29
BN L tide ZEIAE MAYWIIEEHN o|FofA 2 olufl "input tide filename
‘ol =9 file olFE UYL o] filed] AET/F A A T(E, o, 4,
A, B)& A3t ¢S dYshd "k

19913 19 249 ¥E #3E 2R $F3o] JAoA AL dR
XNE 33 2ol 3.600 MAEATE $F2o] A&} MFINAE Maxwel 17}
of $1XI3td Az2|7t skm FE HolA 247t ALY & o= Roln o]§ 1
g 3.6 ME & 4 arl,

+ ARE 19919 19 24 FE 6A% TFoE Ao IH
resolution 0.14° cojt}. ¥ 3.7014 ¥ = Kol 37.70¢ FH o)A
AF 22 HEFo] 1° colUE Hon, FFI|Z FAdolE 1°C- 2° ¢ %

B

drh. AS $22 29E JhdA 4% FUBle B¥E Eolx glrh

o
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M4 & ZedE

ol Al Ee AHE AR ANHE A AW ARE ¥H 7
2z 23 448 AMstolol yrh 23 A4E AdE 2 2 B
2} Wat] Easton(1977)0] AAIY WA 722 o2 BsiA Jl&sixt.

A 5ol o) FUHCE YojUs ZH VAL Fourier THZ EA L

4 ol F HdE y(t)& Mg E2E FAIHE A (4.1)3 Zrh
M
y(t) _—_ao+2a,.cos(a),.t-a,.) (4.1)
i=1 '

A7 a0 = B T Fol

ai =i #29¢ IAF
ai =i B2 4

wi =i B2Y 4=

4. DolA aigt aiE T3] AMA AFAZRE o & HaxtsHo o

AL FE nFIE st A DolA w22t Higt 27 giol iyt FAE

A FESNE 3t}

4.1, MEZX A

AN 5ol AT 29 A ulg E3Fs FHHA ol& UEd + U

o J1EHo] AAEY AL ¥ 4.18 67 H4E FAHCE. A4 AE

81—



A2 AAI £ A4S 19009 1Y 1Y 0A]oll Sy w2 F Y.
Table 4.1 Astronomical arguments
Fo F1 F2 F3
T 0 0 0 15
S 277.026 129. 3438482 13. 1763968 0.5490165207
h 280,190 -0.23872 0.9856473 0.0410686393
p 334, 384 40. 66247 0.1114040 0.0046418249
N 259. 156 -19. 32819 -0.0529539 -0.0022064
p1 281.221 0.01718 0.0000471 0.0000019617

418 T= jQ22 dBF 445, N A 23 34, p & 2AHY
2 e HFHA, eI he U9

B2%HE, s &2 ¥IBA, m Y

BB Bolct
g 5 glch

A 914 = E, + E(Y-1900)+E,(D +b) +Ft

A71M  Fo
F1
F2
F3

Y

i

T 9=

EE CEBIERY
CRDRCIE L)
A4 U 37

&=
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o
"

1919 2 AgA7H @4
19009 F8 FA7HY 2L 4

t = 0NZ BE HPAAAY A

o
1t

4.2. 57| 2%

WA FHAY 24 BN Ao BIY o 227} Yool st
MY G Yo AA 2 A2 olBrth ®A JojuE AU wrh 2
23 el 3y WHE 2ol WS Brh FYs U 4 glemg
A7) ARG RANE AF BAS £0 A BAS 0§ ETUY HE 4

e ot

M
y(t) = Zfi H; cos (ot +V; + 4 - &) (4.3)

im

A7) BAS+E AE 94 WE 5 N poll 3 AeEHE Aoz WA
th 2 dFolA AIEY BAFY Y$E UNE o] F 1] HFYHew
A2 YHAE ol 3 Foz A" 11749 53 BA$E 4
(4.4) - (4.5)8] sin BE cos 252 EAHO o|EY ZA$7t ¥ 4.20] A4

= alch

3

f‘.=2Ci cos iN (4.4)
i=0
3

U, =Z‘Si cos iN (4.5)

i=1
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Table 4,2 Coefficents of modification factors f and

RAL Hel Co C1 C2 Cs S1 S2 S3
1 1.0000 }-0.1300 } 0.0013 | 0.0000 0.00 | 0.00 | 0.00
2 1.0429 | 0.4135 (-0.0040 | 0.0000 | -23.74 | 2.68 |-0,38
3 1.0060 | 0.1160 |-0.0088 | 0.0006 -8.86 } 0.68 |-0.07
4 1.0089 | 0.1871 |-0.0147 | 0.0014 10.80 |-1.34 | 0.19
5 1.0129 | 0.1676 |-0.0170 | 0.0016 || -12.94 | 1.34 |-0.19
6 1.0004 }-0.0373 | 0.0002 | 0.0000 -2.14 | 0.00 | 0.00
7 1.0241 | 0,2863 | 0.0083 {-0,0015 || -17.74 | 0.68 {-0.04
10 1.0000 | 0.0000 ( 0.0000 | 0.0000 0.00 { 0.00 | 0.00
11 1.1027 | 0.6504 | 0.0317 (-0.0014 | -36.68 | 4.02 |-0.57
B34 83 9¢ thEA o2 FE AAtgch
f; cos pg = 1.0000 - 0.2505 cos 2p-0.1102 cos (2p-N)
-0.0156 cos (2p-2N)-0.0370 cos N
f, sin g = -0.2505 sin 2p-0.1102 sin (2p- N) (4.6)
-0.0156 sin (2p-2N)-0.0370 sin N
focosuy = 2 cosp + 0.4 cos(p - N)
f,sing, = sinp + 0.2sin(p - N) (4.7)

¥H FE BFsE F 4300 AAHHALL

Nz} poll chgt A ¢S T8 o BJV| 2 FAAAS A3 ALstach
A (4.3)0] BAE 4 F wi & ViE T SIS E 419 94 Hg
Bl f=(T, s, h, p, N, po)oll B ¥¥ K = (K1, Kz, K3, K¢, Ks, Ke)& A
Y K- F2 ToA Sl E 4.40] 2 2ol oY 235 W} K
o] Felx o] gt (Doodson, 1921).
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Table 4.3 Dependent modification factors

234+ e fi i

12 fs x f4 2004
13 fe x fs 2ue
14 fe x f7 Mme + L7
15 f3 x fs M3+ s
16 f4 Y

17 fs -As6
18 fs x fe M4+ Ue
19 (fe)3/2 1.5u6
20 fs x fs m3 + ue
21 (f3)3 3ue
22 fe x f14 e + fL14
23 f13 -0

24 fi3 x f13 2u13

Table 4.4 Modification factor type and vector K of each tidal component

Bzox BASHe) K1 K2 Ks Ks Ks Ke
Sa 10 0 0 1 0 0 0
Ssa 10 0 0 2 0 0 0
MM 1 0 1 0 -1 0 0
*MSF 6 0 2 -2 0 0 0
MF 2 0 2 0 0 0 0
2Q1 4 1 -4 1 2 0 0
SIGMA, 4 1 -4 3 0 0 0
Q 4 1 -3 1 1 0 0
Roi 4 1 -3 3 -1 0 0
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(Continued)

K2 K3 Ka Ks Ks
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ER+HE
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Py
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*S0¢
001
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*0Qz
*MNS2
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Nz
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*0P2
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*MKS2

LAMBOA2
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10
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T2

Sz
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K2

23

*MSN2
*KJ2
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(Continued)

K2 K3 K4 Ks Ke

K1

BEPE
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1
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*2SM2
*MO3
3M3

*S03
*MK3
*SK3
*MN4
*M4

20

13
13

*SN4
*MS4
*MK4

14
10

*SK4
*2MNs
*Ms

21

21

13
13
22

*MSNe
*2MSs
*2MKe
*2SMs
*MSKs
’MS

14
24

21

*2MSNs
*3MSs

21

13

*2(MN)s

o
N
e

%
3

N

HE 4.48] 2= Ky A3 E27HH Kol 10]d dFZ, Kz0] 24

AHE-3to Lpebdic
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4.3. XA K&y

olA (2N + 1)712] mix 7t FE 29T ¥ HasPol wet AFL AN
g ABle PP FNE Uk ExY Ase AR Fol o3 AA

go] 3559 ol4te] ARE 647] E2E AHEIH 299 A=Y FFE 257 ¥

lr

27} AHEN 29 ARE FE AAY AR F2e FHEI GoiAA
ch.

A(4.1D& ANshE 4(4.8)& & 5 dth

M
y(t) =A,+ ) (A;coswt+B;sinay) (4.8)
i=1
o} 714
AO = aO
A, =a,cosq

1

B, =a;sing;
29 xp2o] -NAZOE R NAZZHA] dF HEE P nAZY Z9E
ynl 2 EAIBIRE, A (4.8)0] t = n& YR < y(n) 2} yod] XolE AFH
%S BF Ot & W3 (Residual) RE EAJYCH  HAASHS Ao, Al
.., Av 2} Bi, ..., Bud] & M$E Ho} Ago] 22 FHe WFE 73
= uolth. & °ol& 3 shd thE3t U

aR/aAg = 08 &3l Ao FE 4(4.9)7F doj3ith

M N M N N
QN+DA,+ Y A; Y coswn+y B, Y sinon=y, (4.9)

j=t n=-N j=1 n=—N n=~N
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R aR/8Ai=0(i=1,.. M)22 F¥ MY Ao] glgo|Aa o]& HASHE 4

(4.10)0] #Hrx},

A, zcoswn+2A Zcosw ncoswn+2B Zsmw ncosw;n

n=-N j=1 n=-N j=1 n=—N

N
= Zyncoswin, i=L..M (4.10)
n=—N

npxskA] ol 23} eR/aBi=0(i=1,..,M)2Z ¥ M7I2] 2j(4.11)0] @olA

t}.
A, 2smwn+2A ZCoswnsmwn+2B ZSmw nsin@;n
n=~N j=1 n=-N j=1 n=-N
= Zynsina),»n, i=L.,M (4.11)
n=—N
21(4.9) - (4.11)0] VER sinFFE AMSIH 2 o] 00] LS & 4+ gle
M cosing -T-% AASH7] #1381 thg3t B2 A5 FT& o1&3lq A+

& #shd %t}.

N N
Zcosw n= Re(Ze"""")

n=1 n=1

Re i) (1'.6%)
1-e™

;
-smT +sin(N + —)a)

25 o; (4.12)
sin—-
2

w}elA 4] (4.12)& o] &31H cosingF= A (4.13)0] Hr}.
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Ecosw n= 22cosw n+l

n=l

sin(N + —;—)wi

2sin 2k (4.13)
2

A](4.9) - (4.11)& 2repstA Jeldr] $3%te] Ao & Yo8 FAS
=S4 4(4.13)& AHEEHE A(4.14) - (4.16)S €& + arh

(2N + 1A, +ZA S(w,) = Zyn (4.14)

n=-~N

A S(w)+ZA —[S(co -0,)-S(o; + )] = Zy,coswn i=1, .. M(4.15)

a=—N

ZB [S(a) ®,)-S(@, +0,)] = Zy,smwn i=1 ... M (4.16)

n=—N
A1(4.14) - (4.16)2 EE 2M + 1718 2alo] oA u|x|$E Ao, A1,
... AM 28I By, ..., Bu2E F 2M + V] o]BE 47 WS Y A
¥ 4 gt dguAAle] HE A(4.8)0] st HF AL wol

+& F
9} AE ozl ¢S 44 Hrl

Z1EAA 19009 19 19 0o 22 2tedE 3 ke A9

517] 18] A1(4.3)% 2)(4.8) wlzshd vzt g2 WzA Hish A gi

-

Az
fu
=N

L

Ao $EWT}
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H =a/f
g=V,tl + Ot +q

(4.17)

ATA tel AEAGNA AT 12 FYAZAL A& Uehdch
AZAANA 19019 19 249 6 29 21U7N BAY A2E Aol AF
¥ gos 23 FaY A3E E 450 AAstach.
2PN 8 4L 23 Y42 240 YeiE AFY + Aok 249

Yele 4(4.18)2 YehhAn ol dFze Wz e ¥l yehy Atk

K, +0O,

=m (4.18)

webd AE7IA 2 F = 0.780| 22 WMAFZI} $HMY TYzolt. 2
3.7004 & 4 AZol T2JH 19 14 Yehd oyt den ole wel Asiv)
AchH o] Y Fo] Falo] Lpehdey,

Aeld A 23 A4 LY JEUS AY 4+ k. EHL GFY
AE 8l ole Festd Uell me} J1EWE Aske s3] U4 ey ¢
AYsE AT Bl WYl itk Seluteldd AYstL dE HES I
zue o Hx HzW (ALLWoIH thezt gol Fshac,

Zy=M,+S,+K, +0O, (4.19)

utetd MF 71218 71E +EEA zox 1.33u]E ot}
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Table 4.5 Harmonic constants of King Sejong base

NAME AMPLITUDE PHASE FREQUENCY PERIOD
(m) (deg) (deg/hour)  (hour/deg)

AO 37.684

MSF 0.023 257.388 1.016 354,367
SIGMA1 0.014 44,170 12,927 27.848
Ql 0. 066 343. 047 13.399 26. 868
01 0.303 3.421 13.943 25.819
M1 0.029 337.211 14. 492 24.841
K1 0.269 35.697 15. 041 23.934
J1 0.018 66. 700 15, 585 23.098
001 0.008 291.618 16. 139 22,306
MU2 0.005 215. 306 27.968 12.872
N2 0.062 147,248 28. 440 12.658
M2 0.436 190. 296 28,984 12. 421
L2 0.026 234,981 29.528 12,192
S2 0.295 257, 457 30. 000 12.000
2SM2 0.005 7.176 31.016 11.607
MQ3 0.003 139. 900 42.927 8. 386
M3 0.002 350.875 43. 476 8.280
MK3 0.004 233.245 44,025 8.177
MN4 0. 001 205. 324 57.424 6.269
M4 0.003 238.596 57.968 6.210
MS4 0.002 325,622 58.984 6.103
2MNG6 0.001 83.318 86.408 4,166
M6 0.001 196. 391 86.952 4.140
MSN6 0.001 344.834 87.424 4,118
2MS6 0.002 74.484 87.968 4.092
25M6 0.000 137. 433 88.984 4,046

*%* THE PHASES GIVEN ARE THE LAGS SMALL g LOCAL TIME ZONE
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