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Report on Tidal Observation of the 19th Japanese Antarctic
Research Expedition (from January to December 1978)

Motoyuki Suzuki* and Takao Kurano*

Abstract: This report presents the results of tidal observation and its analysis.
The data were observed at Syowa Station, Antarctica, (69°00’S, 39°35’E) from
January to December 1978.
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TOBARRE, ThoOBIBERCOVWTHRETS. Ik, ThETCOBAKRCOWT
i, HETOo®EN X T35 (Horl and INBE, 1968; SHIBAYAMA and OHNIWA, 1977).

BAGE: BABORERL, KAV 7 AEOHR - AOMOKEN Sm OBECHE
Ih, RHEMBE, ZREACEEIRL T3,

REBOBRBEREN 112, BHEIADOALE (69°00128°’S, 39°35'13"'E) »# K 21z Fh FhR
7.

BAMEER: B, BAXHMCEAIA TV 2RE%H, HBip T - SWL-7T #Th 5.
BECHREIRCERHB (At v1 vy —2) KloT, KEEEEEE(LCERL, #
BEX N Licob, BEAORHNCEIN 2 #HHERT 2. CORMBOELERE > RIT RN
7.

(1) JEHEH +1.8m

(2) FosfRREE 50 mm/m

* ¥ LRET KBS, Hydrographic Department, Maritime Safety Agency, 3-1, Tsukiji 5-chome, Chuo-
ku, Tokyo 104.
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Fig. 1. Schematic representation of tide station at Syowa Station.
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Fig. 2. Location of tide station at Syowa Station.

(3) % i3 1.0% (71247 —B)
(4) REHEELHEE 30 mm/h
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Table 1. Tidal harmonic constants.

Latitude : 69°00728°"S Duration : Jan. 1-Dec. 31, 1978

Longitude : 39°35’13"E Mean sea level* : 1.877m

Time zone: —03h 00m Standard deviation**: 8.52 cm

Kk Kkkk |
Symbols | (g (deg.) fdeg)  Symbols () (deg) (deg.)
Se 15.93 98.2 98.4 | KJ, | 0.63 29.2 42.0
Sea 5.39 51.4 51.7 © M, 22.44 164.5 172.3
Mpn 1.75 148.5 150.1 | 2SM, 0.27 183.9 197.8
MSf 0.33 185.5 188.6 = OP, 0.95 247.6 255.2
Mf 1.45 194.7 198.0 | N, 3.89 163.5 169.6
v [ 0.48 197.4 203.8
S, 1.55 221.4 226.8 MKS. ; 1.03 190.2 198.3
K. 21.37 2.9 8.4 s 067 130.0 134.8
P, 8.43 5.0 10.3 2N, | 0.44 160.1 164.6
7:1 0.61 358.8 4.0 MNS; = 0.19 188.7 191.8
o1 0.50 75.5 81.2 0Q, 0.13 106.5 109.4
M, 0.22 327.7 331.6
0, 0.15 263.3 270.2 | SK, 0.56 347.3 3.7
I 0.74 348.8 356.0 | MK, = 0.27 350.3 3.6
7 0.46 123.4 1275 | so,  0.36 330.2 343.3
o, 23.21 353.1 355.4 . MO, = 0.15 341.6 351.7
MP, 0.36 311.1 313.6 [
SO, 0.61 6.1 14.7 | S, ' 0.06 216.7 238.4
00, 0.34 299.2 308.1 - SK, = 0.13 195.6 217.5
oy 0.80 9.1 9.9 MS,  0.15 188.0 206.7
Q, 5.56 343.1 343.7 . MK, | 0.07 128.3 147.2
o 1.20 328.6 327.8 . SN, . 0.07 167.5 184.5
2Q, 1.20 315.8 314.8 M, . 0.38 109.9 125.5
b1 0.63 46.1 51.9 MN, : 0.19 55.7 69.7
‘ | H

S, 18.41 180.5 191.3 2SM, 0.13 265.7 295.2
Te 1.22 159.3 170.1 |  MSK, 0.07 281.6 311.4
R, 0.52 145.3 156.3 |  2MS, 0.24 203.1 229.5
K, 5.66 185.6 196.7 2MK, | 0.10 211.4 238.1
L, 0.90 129.5 138.9 | MSN; 0.05 160.2 185.0
s 0.41 182.2 191.4 | M, 0.09 85.6 109.0
MSN, 0.17 346.4 358.9 | 2MN, 0.06 20.8 42.6

*  Upward from O of gauge. See Fig. 4.
**  Standard deviation is calculated from the residuals of the observed minus predicted values.
**% . (kappa); phase lag referred to the local transit time of tidal potentials of each component.
x*kxx g+ modified phase lag, which is referred to 0 h and hour angle of each tidal potential at Green-
wich.
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Table 2. Datly mean sea levels at Syowa Srarton in 1978.
Jan. | Feb. Mar. Apr. | May June July ‘Aug. ‘ Sep. Oct. Nov. Dec.

201, 174.

[,,

I 182.0 166.2 180.4 182.31192.5 202.9 187.5 8 194.1 188.8 174.7 187.8
2 179.5165.8 180.0 188.4 195.0 202.7 191.2 203.8 '190.7 189.4 175.5187.1
3 176.3 1158.5 182.9 195.6 200.0 208.8 196.6 211.3 187.5 188.0 178.0 . 185.5
4 174.7 | 154.4 185.5 201.9 201.6 208.4 200.1 212.0 ' 188.0 185.1 176.9 183.3
5 175.2 158.3 192.8 207.3  203.1 208.5 194.8 206.1 191.7 184.5 176.8 183.3
6 175.8 159.8 192.0 204.4 203.6 216.8 192.9 207.1 190.4 188.4 181.8 181.0
7 177.4161.8 187.4 1 203.2201.0 215.7 196.3 211.1 186.4 191.0 182.0 178.3
8 174.5 }165.3 183.2198.8 199.5.204.0 194.4 210.1 189.8 189.5 180.0 177.6
9 170.1 1658 179.8 195.9 202.5 191.2 188.5 207.0 1190.7 190.3 182.9 175.0
10 170.5 {166.9 185.9 199.9 |201.9 190.8 185.0 -202.3 188.6 189.0 183.9 ' 172.6
11 176.0 167.3 186.8 204.3 202.8 191.4 186.3 201.0 195.4 188.0 175.1 171.7
12 176.3 ‘166.1 184.9 213.5 211.3 191.0 187.5 199.3  197.3 182.5 174.8 175.6
13 .175.3 | 167.5 188.0 - 210.4 | 211.0 189.7 192.7 198.8!189.7 181.7 177.4 175.8
14 177.0 165.6 185.0 209.0 205.0 188.2 192.7 197.6 188.9 183.4 175.0 174.9
15 174.2 169.0 182.1 206.8 198.8 190.0 193.4 198.8 199.1 185.5 177.6 175.8
16 172.8 | 168.0 184.8 203.7 201.4 193.1 196.5 196.6 | 200.0 183.9 179.8 177.7
17 172.3 | 168.2 180.6 203.8 198.5 196.1 198.5 198.3 197.8 185.5 181.3 178.3
18 176.4 | 172.0 - 177.5 207.0 | 198.0 192.3 1 196.0 - 206.3 | 195.7 187.0 178.4 177.1
19 173.3179.2 180.0 203.2 196.3 195.0 201.8 203.7 193.4 188.2 172.8 175.6
20 174.6 | 188.3 183.2 199.5 201.4 205.0.204.9 203.9 197.3 189.1 172.2 177.6
21 177.4 | 187.4 177.0 -202.4  199.9 210.8 198.9 :196.9 | 199.8 182.4 174.3 178.2
22 175.7 179.7 173.3 206.9 200.9 207.5 195.6 191.3 1201.1 178.8 175.8 174.2
23 174.5178.8 170.0 207.8 202.3 197.8 196.6 192.6195.1 177.9 181.6 170.8
24 174.6 1180.3 171.3 | 209.6 : 196.5 198.3 198.6 196.7 194.7 183.5 185.3 169.9
25 169.3 1 182.8 172.3 211.4 197.6 194.8 195.0 198.6  199.7 188.5 183.3 171.0
26 167.0 182.0 178.5 209.2 198.9 192.7 192.7 200.8 | 191.5 191.9 178.7 (158.0)
27 171.9 | 184.5 184.8 202.8 197.9 194.3 191.5 202.9 180.7 189.0 178.3 (148.4)
78 168.1 | 182.3 184.5 204.1 200.8 193.8 196.6 203.0 181.7 181.2 193.5 (141.5)
9 167.5 181.8 207.7 201.9 192.4 194.1 202.0 | 193.7 177.0 186.6 (140.6)
30 170.7 180.6 202.0 207.1 191.9 199.5 200.9 | 190.8 176.8 186.3 (137.7)
31 167.3 | 183.1 207.9 206.6 : 197.8 176.8 | (136.5)
Mean 173.8 /1711 181.9 203.4 201.2 198.5 194.9 201.9 192.7 185.2 178.9 (170.9)

( ): Doubtfu} value: Reference Eevel may be dnftmg

SRR ERT L D, (LEoRAoEr AT 2 nTEx S, oL, 12 1 26 (i
SBIAIEERZA ST R T LT > T 5 X 97 (RIKIRAD).

BYRMERICLDIHERE: oS X SHETIRE & L5 7o, BT & HEST
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EDEYRD, K3 wRT. Z0EMTEHMEIEZ —00lcm TH v, fEHEJFX (Standard De-
viation) |3 8.52cm TH -7 (X 3; Overall period). 7% L, 12 Aicik, BRELEEH
BEILTLE ot Bbhs R ENHE LTS (K 3; Dec. 1978). #tue
HEAEFCEC LR &0 2% BETH b, AMBERTOI DL F BB
LBEbhsb.

BSBPRAELR: ~vF~—27 BM) I, REBOFMMD 4438m Leh by, Fi,
ERIEHKE (M.S.L) 13, S 1.877m b3, FhbxBAIh-REEA (H H.
W) B XORERA (L.LLW) bz, M4 nT. ik, M4k T, BREE
m (N.L.L.W.) tix, FHKENSFA A (M+S,; £1) LHEAR K40, £ o
RIBOMIET T L o ET, BEATIE, BROKEOEERE LTS, X HITFHKHE
=€) #m M. H.W.S, M.L.W.S) 13, FOEDKED ZADFRE K (F) #ico
KLz w3,

IO KoY AElo@EZiz 81.7cm QH,+2H,) TH h, =M (A28
Pisth R0 T4 Ea B LR, Rl L ies ¥ TORE) 13, 5h40m (K,/29°) THS. *
e AL BER Lo d B, BRFoEMEINE L, 44.6cm 2H,+2H,) THH,
R, 23h26m (K'+Ko/30) TH%. HREHEE ¥HRA#ORKHIZ, 1.09 (H +H,/
H.+H,) TE#MROZEIZ, 17Thd46m THS. Lizh->T, BUREDO = H0EfnE, Hil
TENELL, 1 H2EADHEE#HD 55, HERSEHIRFOMAMIIZE A LEST, HK K
WRFDOBINID 5B, FADEIIAFE LS TAB I LERLTVWA.

EORBHLES: X2 Cr LA PHKEOHEE KR Lico2K S5 TH b, AT
¥KEOE L REHEHRO A FEHHEOE O E LXK 6 12/nd. B oRBNEED 5 b,
TFERAELERBO L DI, ARG > THAMEHK S.'See; £ 1) 2L TS
DT, ZORMARGE2Z LTI 1B ERUNOIORFET L Lrbrd. Tk, X 6
ZREWT, APHANE AFBRELXAVT, Kokt oMBl% Bs &, KR &M
B9 (FHBAFR%:—0.83) #RL, KIELOMHEBIZH F » X 7o (FHBIFRE:—0.39).

BHYIC: coREEXTIEH), 1 FHRAL BIWREE L > THVH 19 ki
ZRDOEERACROE# LET. 4, BROMIME LT, @ EEL AV oK
HERFFOERS L0V HESEERCERH L ET.
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Fig. 3. Monthly histogram of difference between observed and predicted vaiues.
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