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Extraction of long-period components in tidal time-series data
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1. LI

MEROFMEEIC L >T, M N THET Z2HMBEBSLHMINEIICE(LIELTVE EEZ SN 5 HHH
BEZCHEEINTWS (Bl 21X, Nakata et al., 2008; Ide & Tanaka, 2014; Johnson et al., 2017; Ueda
et al., 2024), KR DOHEZLDOFE LD DL LT, HE, KE. WKEEH., TEOKIREDD 3
(il 21Z, Heki, 2004); A HDOHTDH, AL TEREKELEICEH T 2, ZOMHEEZ, AR S
L — MREFREHO KT BE T 272D, ZDOXSIBGMIC, KO REVHEEELEZ Z2E 2
SNBMENEKEEINEZPSLTH 2, TDOEIRRLVDDH & RIFFTIE. BN O EHEZH % i
322 %ikA 5, FEC Peng et al. (2019) THE XN TV 5 4.4 FFEF M (A O o % 2 EH)
(A 8.85 4F) 12w, 1AM S Bic2E D (Bo e ) 2@l s 222k d) 2HARRED
NI GEERIC RN T W B D EMETT 5,

2. TRIBIRAE

KJRT D web ¥4 b (https://www.data. jma.go.jp/kaiyou/db/tide/genbo/index.php) I T HH
ENTWVa, AHE. BE. BYP 32D 2000 4F~2025 4F D 25 FH OB B 7 — 2 2 vz (fL
BIEKLIWCRLRE) WS 22DH YTV Y THBO T =X RHINTWEHN, 20550 1R Z
CORIEME W GERBIER 21CRT ) 2O 3AERALEEIE, FRABRELD R0 —HIE]
B ANOMFEMEBEOHELZMHNT 2 I NDICHNZREIIH 27D TH %,

BN BRI T O 25 0O 1R Z 2 ICHlE S 701508k % H 12 L. Peng et al. (2019) 123
Lo%, HZoMiGHEZ B L, MeHE e LTk, ARKME. <—+t ¥ X4 {H (80, 90, 95, 98,
99, 99.5, 99.8, 99.9). Iz D HFHfE (monthly mean high waters: MMHW), 1 H®D 5 5 D EWH D
{6 D H 491 (monthly mean higher-high waters: MMHHW) ZHH L7z, £72. HZ & O#iiHE
WIEHDOZDZVHDIZOVWT, 22rHDY 4 Y FYEZHVZEBEHHRE (moving median; B H)F
Betic, 2V 4 FUROHBANOFRREZIEXRGFRE LD D) BEHL .
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X 2: WA ELERDOF]. 3EHISICBIT S 2024 F 1 HDOiLEk 3ODEHRAELZLBRWVWESMANICT S
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3. fER -2

MEMEZEH LR E2X S, 4 1R, T IREQOEMMBRATCEH LS4, MMHW, MMHHW,
BORE/NINVAR—t VXA IEIZA Z L DEDPLEL TVWTIE S D E2/NEWVW—77T, ARAKIHE. 99.9
BREREWSR—L VY RANMEEZAZEDESDERREV, ZHE, BKER EDOHMEHEICIX., HBHF
I & AR AREENCMZA T, ARERRBINZK[ERNC L 2HMNEHO XS5k TREHE) ©
HENHNRPT VI ERBLTWSEEZON S,

RICEMNLBEZBCEH T2, YORMNBHFTO T —2icks., LD X OMEHEEZATDH.,
18 FEFEHO BN A NHER T %2, iz MMHW, MMHHW THEZEFETH 5, ZDIRIEIE peak-to-
peak T 5-10 cmBBETH o7, ZOLENT. A ONEHEDSKZESNICKR T 3 18.61 4FJF o #if7
EHeEZON 5,

¥ 72, Pengetal. (2019) TE, av b7 by a7 —XITHEHA L, KEW =t X4
NMMEDOBBIHIEIC, HRR 44 FRHOEZEDP R 5N 2 Z IR ENT W B A, R TR - 7=
MF—RXTREZDEIBEFIFLAL AR o7 (K5), 2255 LT, P (TB) @ 20082012
@%%ﬁEK%4EH%®£ﬁﬁ%5i5&%%%%#@%5(H%%%@@ﬁﬁﬁwfm\Eﬁ%

ADFACLELIRIC 44 F AP ZENT VB ELZMWwNT 2 22 ETERVY, Ahlitd, ¥
@ﬁﬂﬂﬁf%%ﬁhﬁ%hé;9&£@fmtmtmj:tu%iéﬁ55o—ﬁf\%wﬁﬁ%

ZENE. HARRZLOBAGEERTHHEBENRERIRETEENATVWE Z BT o7k,

K[RTICL 2 3200 (Bd R, &P, BE) omiistic, WISFERHCH 44 FRHOLH N N
B pERE LE, ZOME. NISERHOZENIHEKHIAKZLRIRBTEEN TV, 44
FEEPOZEEIME T 20PH L VWVEEDIRIBEL2S 120 2B 0o,

BEE L ARITH WEB 34 P TARL TV AEIMERAGES GYEBIHIER) 2MHIETwLEEE
L7zo ARSI, JSPS BHAE JP21H05206 DB, B X, XHRIHEEICK 2 TREOEBICHEIRS
% 7= OMEXILBRIFEETE (55 3 K) | OXH\ERZITF L7, fERICIX Generic Mapping Tools
(Wessel et al., 2019) 3 X ¥ GNUPLOT (http://www.gnuplot.info/) ZF|H L ¥ L 7z, it L TEH W
72LET,
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4: HZ e OB OBmH D=1 ¥ XA UH. L2 S IHICZH 24 99.9 (p99.9), 99.8 (p99.8), 99.5

(199.5), 99 (p99), 98 (p98), 95 (p95), 90 (p90), 80 (p80) X —+t ¥ XA L. THNEFNER LKW K
SIMAEICTHLTWVWS.
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5: HZ t DI DA D —t XA NVEL Z OBEHFRE (KED> ¥ HRL). ErolEICZ
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Extraction of long-period components in tidal
time-series data

Hitoshi Hirose

Abstract

Using hourly tidal records from Nagoya, Toba, and Owase provided by the Japan Meteorological
Agency, we calculated monthly statistics (such as percentiles) of daily high-tide levels to detect sea-level
variations with periods longer than one year. The results revealed that while the approximately 18-
year period modulation is present with a relatively large amplitude, the approximately 4.4-year period

modulation has small amplitude that is difficult to detect.
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