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� 19 {?{ m ffi :l1f!i � w ifl!J � � 19 w tflrJ ¥fl � 

(1978 $ 1 J.j -12 J.j) 

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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Fig. 1. Schematic representation of tide station at Syowa Station. 
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Fig. 2. Location of tide station at Syowa Station. 
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Table 1. 

Latitude : 69°00'28" S 

Long itude : 39°35'13" E 

Time zone: -03 h OOm 

Tidal harmonic constants. 

Duration Jan. 1-Dec. 31, 1978 

Mean sea level* 1.877 m 

Standard deviation**: 8.52 cm 

Symbols H 
(cm) 

,c*** 
(deg.) 

g**** 
(deg.) 

H 
(cm) (deg.) 

<p1 
M1 

01 

J 1  

X1 
01 

MP1 
S01 

001 

Pi 

Q1 

S2 

T2 

R2 
K2 
L2 

J.2 

MSN2 

15.93 

5.39 

1. 75 

0.33 

1.45 

1.55 

21.37 

8.43 

0.61 

0.50 

0.22 

0.15 

0.74 

0.46 

23.21 

0.36 

0.61 

0.34 

0.80 

5.56 

1.20 

1.20 

0.63 

18.41 

1.22 

0.52 

5.66 

0.90 

0.41 

0.17 

98.2 

51.4 

148.5 

185.5 

194.7 

221.4 

2.9 

5.0 

358.8 

75.5 

327.7 

263.3 

348.8 

123.4 

353.1 

311.1 

6.1 

299.2 

9.1 

343.1 

328.6 

315.8 

46.1 

180.5 

159.3 

145.3 

185.6 

129.5 

182.2 

346.4 

98.4 

51.7 

150.1 

188.6 

198.0 

226.8 

8.4 

10.3 

4.0 

81.2 

331.6 

270.2 

356.0 

127.5 

355.4 

313.6 

14.7 

308.1 

9.9 

343.7 

327.8 

314.8 

51.9 

191.3 

170.1 

156.3 

196.7 

138.9 

191.4 

358.9 

* Upward from O of g aug e. See Fig. 4. 

KJ2 
M2 
2SM2 
OP2 

N2 

J.'2 

MKS2 

S4 

SK4 

MS4 

MK4 

SN4 

M 4  

MN4 

2SM6 

MSK6 

2 MSe 

2 MKo 

MSN6 

Me 
2MN8 

0.63 

22.44 

0.27 

0.95 

3.89 

0.48 

1.03 

0.67 

0.44 

0.19 

0.13 

0.56 

0.27 

0.36 

0.15 

0.06 

0.13 

0.15 

0.07 

0.07 

0.38 

0.19 

0.13 

0.07 

0.24 

0.10 

0.05 

0.09 

0.06 

29.2 

164.5 

183.9 

247.6 

163.5 

197.4 

190.2 

130.0 

160.1 

188.7 

106.5 

347.3 

350.3 

330.2 

341.6 

216.7 

195.6 

188.0 

128.3 

167.5 

109.9 

55.7 

265.7 

281.6 

203.1 

211.4 

160.2 

85.6 

20.8 

g 

(deg.) 

42.0 

172.3 

197.8 

255.2 

169.6 

203.8 

198.3 

134.8 

164.6 

191.8 

109.4 

3.7 

3.6 

343.3 

351. 7 

238.4 

217.5 

206.7 

147.2 

184.5 

125.5 

69.7 

295.2 

311.4 

229.5 

238.1 

185.0 

109.0 

42.6 

** Standard deviation is calculated from the residuals of the observed minus predicted values. 
*** ,c (kappa); phase lag referred to the local transit time of tidal potentials of each component. 

**** g; modified phase lag, which is referred to Oh and hour ang le of each tidal potential at Green
wich. 
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Jan. Feb. 

182.0 166.2 
2 179.5 165.8 
-, 176.3 158.5 _) 

4 174.7 154.4 
5 175.2 158.3 
6 175.8 159.8 
7 177.4 161.8 
8 174.5 165.3 
9 170.1 165.8 

10 170.5 166.9 
11 176.0 167.3 
12 176 . 3

1
166 . l 

13 175.3 167.5 
14 177.0 165.6 
15 174.2 169.0 
16 172.8 168.0 
17 172.3 168.2 
18 176.4 172.0 
19 173.3 179.2 
20 174.6 188.3 
21 177.4 187.4 
22 175.7 179.7 
23 174.5 178.8 
24 174.6 180.3 
25 169.3 182.8 
26 167.0 182.0 
27 171. 9 184.5 
28 168.1 182.3 
29 167.5 
30 170.7 
31 167.3 

Mean ' 173.8 171.1 

Table 2. 

Mar. 

r.i:1 19 ,k1HNHlh!J1XWiill!J\:*Vflfr:J?tll1Hllt-fl�'_;-

�2 D �-:lg7J( ITu (!JTI��tth, 1978 4) 
Daily mean sea levels at Syowa Station in 1978. 

Apr. I 

------ -

May June July Aug. Sep. 
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Oct. Nov. Dec. 

180.4 182.3 192.5 202.9 187 .5 I 201.8 194.1 · 188.8 174.7 187.8 
180.0 188.4 195.0 202.7 
182.9 195.6 200.0 208.8 
185.5 201.9 201.6 208.4 
192.8 207.3 '• 203.1 208.5 
192.0 204.4 203.6 216.8 
187 .4 : 203 . 2 ; 201.0 215.7 
183.2 198.8 199.5 . 204.0 
179.8 195.9 202.5 191.2 
185.9 199.9 201.9 190.8 
186.8 204.3 202.8 191.4 
184.9 213.5 211.3 191.0 
188.0 210.4 211.0 189.7 
185.0 209.0 205.0 188.2 
182.1 206.8 198.8 190.0 
184.8 203.7 201.4 193. I 
180.6 203.8 198.5 196.1 
177.5 207.0 198.0 192.3 
180.0 203.2 ; 196.3 195.0 
183.2 199.5 201.4 205.0 
177 .0 202.4 : 199.9 · 210.8 
173.3 
170.0 
171.3 
172.3 
178.5 
184.8 
184.5 
181.8 
180.6 
183.1 

181.9 

206 .9 . 200 .9 
207.8 202.3 

: 209.6 I 196.5 
211.4 197 .6 
209.2 198.9 
202.8 197.9 
204.1 200.8 
207.7 201.9 
202.0 207 .1 

207.9 
--- ----

203.4 201.2 

207.5 
197.8 
198.3 
194.8 
192.7 
194.3 
193.8 
192.4 
191. 9 

198.5 

191.2 203 .8 I 190. 7 
196.6 211.3 187.5 
200.1 212.0 188.0 
194 . 8 i 206. 1 191. 7 
192.9 207 .1 190.4 
196.3 211.1 186.4 
194.4 210.1 189.8 
188.5 207 .0 • 190. 7 
185.0 202.3 188.6 
186.3 201.0 195.4 
187.5 199 . 3 , 197. 3 
192.7 198.8 i 189.7 
192.7 197.6 188.9 
193.4 198.8 199.1 
196.5 196.6 200.0 
198.5 198.3 197.8 
196.0 206.3 195.7 
201.8 203.7 ; 193.4 
204.9 203.9 197.3 
198.9 196.9 199.8 
195.6 191.3 201.1 
196.6 192.6 i 195.1 
198.6 196.7 194.7 
195.0 198.6 199.7 . 
192.7 200.8 191.5 
191.5 202.9 180.7 
196.6 203.0 181. 7 
194.1 '202.0 f 193.7 ' 

I 

199.5 200.9: 190.8 
206.6: 197.8 

194.9 201.9 192.7 

189.4 175.5 187. I 
188.0 178.0. 185.5 
185.1 176.9 183.3 
184.5 176.8 183.3 
188.4 181.8 181.0 
191.0 182.0 178.3 
189.5 180.0 177.6 
190.3 182.9 175.0 
189.0 183.9 172.6 
188.0 175.1 171. 7 
182.5 174.8 175.6 
181. 7 177.4 175.8 
183 .4 175.0 174.9 
185.5 177.6 175.8 
183.9 179.8 177.7 
185.5 181.3 178.3 
187.0 178.4 177. l 
188.2 172.8 175.6 
189 .1 . 172.2 177.6 
182.4 174.3 178.2 
178.8 175.8 174.2 
177.9 181.6 170.8 
183.5 185.3 169.9 
188.5 183.3 171.0 
191.9 178.7 (158 .0) 
189.0 178.3 (148 .4) 
181.2 193.5 (141.5) 
177.0 186.6 (140.6) 
176.8 186.3 (137. 7) 
176.8 :(136.5) 

185.2 178.9 (170.9) 

( ) : Doubtful value: Reference level may be drifting. 

jJVi:'I 1Vrinw1i� � q=. i 1) , ff: ,1J: 0) tt;= tu 0) i�H_I[_ Z' mJJ -t 0 -=- t iJ; -c � 0 . t:.. t-:.. L, 12 n 26 s l::fi n , 

G 1fM. m1J JI�$ llii iJ; f&iJrx: r=-f tv--c: L � ":) --c l , o J: 5 t.:. (I;?� lf:l Lt /f� 853) . 
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�0)��*2lb, � 3 vc.ffi-t". �ct::>1f.F13l f'f:Jeyf[fHi -0.01 cm "t:'26 IJ, ��mt� (Standard De

viation) v:t 8.52 cm "t:'26--:;, tc. (� 3; Overall period). t::.. t.:. 1..,, 12 J3 tea, f&ilUJ£�ffiiJ: 

3ib L "CL 'i .-:, t::.. t::..ab c ,li!;tb.h -o .*ti!El¥JtJ::�i1q:±1m L "C \.., -o (� 3; Dec. 1978). a.t1U£� 

ffit,qiJ�tc.�{t Ltc.MF13jv:t�MF13j0) 2% �tl--c-26 IJ, ��1it�-tct::> t ct::>vc.26 'i IJ �Wv:ttcet., 

c,�b.h-o. 

�i.lMJIJ�$iin: -" '/ 5- � - ?? (B. M.) U:, �itll�ct::>�UliJ• G 4.438 m J:.vctf) IJ, "! tc., 

�F13jf:i-ey7j(ffi (M.S.L.) v:t, �fil:J:: 1.877m vc�-o. -t.hG�f&tlllJ�.htc.JTi��Ul (H.H. 

W.) :;J:oJ:LFJTif1£�& (L.L. W.) cc tvc, tgJ 4 vcffi-t. tJ::;J:o, tgJ 4 vc:;J:o\..,-C, lll!JTi{Jf{lfaiM 

ffi (N.L.L.W.) cli, :ifl:!ey;J(ffiiJ•�:¥BNu� (M2+S2; �1) c Blluil (K1+01; �1) 0) 

�$10)fQf-:vtTvcc --:dc.oo--e. B*c·v:t, wJ[g}O)JJ(�O)��ffic L-C"''°· �Gvc:ifl:ley*z'A 

� {{Jf) �tJ)ffi (M. H. w. S., M. L. w. S.) vi, ,t0)�0)7(�0);:. ;s 0) 3¥:Ieyl¥JtcerrM1 (T) 1tlJ{llO) 

Jj({��ffi-t. 

;ffl�$7(7)�tt: ::kii!Mct::>� l3 JW3i�ct::>i'l�vi 81.7 cm (2Hm +2Hs) c·� IJ, ��F1=1j� {Rt,:� 

tllU:rt!!,i;';\ct::>-=f-q:�J::�Ji� Lt..:�. �� c fJ:: -o 'i c'O)�F13j) �i. 5h 40m (Km /29°) c·� -o. -! 

tc.R ntm�l:O)@JfrU!J:.vc.cf> G ��:t. B Nutl0)1i�v:t* � < , 44.6 cm (2Hm +2Hs) c'tf> 9, 

��Faj��i, 23 h 26 m (K' +Ko/30) c·� -o. l3 JW3ri c � l3 JW3tlct::>thHiltvi, 1.09 (H' +Ho'/ 

Hm +HJ --r:-�ti!Faj�ct::>�v:t, 17 h 46 m c'S -o. L tc.t,t--:;, --C, @I;lwrilct::>;:. ;s ct::>�fil:�:t. B iii 

��iJ;� L <, 1 B 2 @JO) �{1£7�0) :> '0, ffi?X <''��ffif(l)�U[vivf c !u c·� G-f. ffi?X ('{� 

�ffifct::>�fil:ct::> '5 t:>, Jt:15ct::>�f:tz:ntlW L < T iJ� -o ;:. c �� L --c", -o. 

;fflfft(7):6tliJMJ'tlh: Btria� 2 vcffi Lt.: B 3¥:Iey1J(ufict::>{[([� �vcffi L f::..O) iJ;� 5 --r:-� IJ, J3 Sf 

;tey7J(ffi0)�1t c 5<C�(��O) R 3¥:Iey{@:0)�1t0).lt��� 6 vc.�-t. i�fftO)�JluM�ibO) 5 t:>, 

11:f:.HoJtfL���JmMO)tO)vi, ��53-fWvcJ: --:J'""C ��IE� (Sa ·Ssa ; � 1) iJ:mG.n--ct.,-o 

O)·c:, ;:.O)J&1Mnx:5t��Li§I< c*91/3 �)m;MO)tO)b:1fiE-t-o;:. ciJ:bi1•G. 'it::., [zI 6 

rc:;J:o\,,-c, Ji :ifl:iey�ilfil.t Ji :ifl:iey�EE� Jfh,-c, 7.J(fftQ)�1tt O)ffi'*l� J!o t. �&t �tJ!!ffi 

rm (ffi�ffi�:-0.83) ��L. �IEcO)ffi!*1vt.�"i IJ J: < tceiJ�-0t::.. (ffi�ffi�:-0.39). 

;to:b � (;:: ;:. 0)¥1fu-�-t -o vc� t::. IJ, 1 1:f.:.F1=1j!J::t1Utce < �l9�a�� c ":) --cm 1. ·t::.ffi 19 ?Jz� 

��'J"rtf!�w�JHc� < �� L 'i-t. -! t::., JtftO)/WtJTvc.� 1..,--c, �!?Jtceffi��m",tc.llc� 

$#a���EHtff�U J: tf 1J"EH���K-�� L-! i"". 
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Fig. 3. Monthly histogram of difference between observed and predicted values. 
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Fig. 3 (continued). 
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Fig. 3 (continued). 
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Fig. 6. Comparison of monthly mean values (mean sea level, atmospheric pressure, air 

temperature and wind speed). 
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