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Characteristics of the Observed Offshore Data by the Northern Pacific GPS Buoys

Toshihiko NAGAI*
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Makoto Sasaki***

Synopsis

This paper introduces characteristics of the observed offshore waves observed by the two sets of
the GPS buoy system at the Northern Pacific Coast of Japan installed by the Tohoku Regional
Development Bureau of the Ministry of Land, Infrastructure and Transport Japan.

Following results were obtained from the half year observation from April to September in 2007.
1. There were very few data miss events during the half year observation term, even in the very
rough sea conditions caused by typhoon attacks.
2. Obvious difference can be seen in significant wave heights between the deep-sea GPS buoys and
the shallower seabed wave gauges, while very little difference can be seen in significant wave
periods. Offshore GPS buoys observed much bigger significant wave heights in both normal and
abnormal sea states than the shallower seabed wave gauges, due to the topographical sheltering
effects by peninsulas, meaning that deep-sea wave observation is necessary in order to obtain
offshore wave conditions.
3. Low frequency sea surface fluctuation such as astronomical tides were proved to be well obtained
at both deep-sea GPS buoys and the shallower seabed wave gauges, by comparing the harmonic
analysis results with coastal tide stations.
4. GPS buoy is able to detect offshore storm surge deviation during the typhoon attack. Observed
deviation may include effects due to the buoy horizontal motion.
5. GPS buoy is also able to detect offshore winds. Buoy motion effect is small to obtain laverage

wind speeds, but should be considered for instantaneous maximum wind speed.
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KHERN T 5 BRI END GPS IR & AU PG
FHoOREMEART MLERET D L, GPS WIRGHCIXE
REZNC M08 LT 0.08Hz (JAH] 12.55) fHElce— 27 35
BB DITHR LT, WEEHTIL 8:00 B X TN 12:00 D —
71X 0.1Hz (A 10s) fHElicE—27 BR6N, HF, ©
— 7 HEANEL o TS, LnL, AREEOE—2
272 16:00 TIX, ABEHRIBREOEE A~ b
NME—Z7 % 0.9Hz (A 11s) & FERERMANCEL LT
L. ZHUCxEL, AEFREER GPS IIRF & S T
AT AW EFHOFEW AT ML ERET DL, KD
P IR XL X — OMixHEDOHEN R b b & L b
2, BEEERESFTOEEHRAN L E—20%, £V
A O 1.4Hz A# 7s) fHEICABNRD. 2L,
HHEEESBKMEZ B E 7 16:00 LIFIE, 0.8Hz (JEH]
12.55) fFEich b 9 =207 N6, L1He< )
DY OFRERHER SN TN D, BSOS T,
TEARATIT & 0 kil o Fa R S, Wiz < 2 H o
SOWRT I AE—NBEIT WD, 9 LAY
MR DFEVDRHENLTNEDTHHS .
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4.2 R)L—hEEROER

®-16 1%, 8 H 17 BICEHRDPERXEHEREICRIEL T,
AL — R AR O MR 2 51T 2 KA WK A BhEi R
%, sH T IRFEE D GPS BIRFE, 220 vkt 3 i =i i At
BLOME LRLT OZ AN OV, HIRER
L7=bDTHD. AW IRIRIC X 2 /KiE A< E 1
DIV EVWRIOEWIC X BKEEENE, 1EAKD (2006¢)
WX BDHET 4 V& —IT X » T RV
K[RETICED L, BUEFHEIC L » THEE Sz Ei sk
BEREANE B ASRERT 8 A 17 B PG 4:00 B & BRI iz
S AN E T L R T, B R D
6:00 LARE D B HZ FEER 1T 4:00 LLAT O WA FLsk & 1x K& <
o THY, RRMIEEA, LI 15ecm B L O 20cm
FEEE DFIVEEI & BAREICELI L T\ 5.

/\'—'-'

PR (GPSEIRE)

10. 07
L S e L O o e LA
-10. 0
—t—t—t+—t—t—
2 st = =)
ool #F (W & &)
B Y T Y T
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1 1 [ [ | |
1 L] | |
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10.04 EF HELH

,J\nnnmmm
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EiO oo wr V
ool U U [VINVUVY Y
——
2 3 4 5 6 7 8 9 10 11 12
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B-16 /b — iR AR R BRI o 5 ) 400/ 1 28 Bh Rk

BT DGR

LU, BFEEEH M GPS W IRFT O & & v £ i
4:00 LARG & LAtk & CHARRZRIEE OMEIIMER T,
AT 22 EBRETH 2. i, as&&ﬁ
DRPNFRZEN, BHEOAEORGEIIC L DB
F@@%%’£of$¢é%®&%x%MTmék
BIALRRZEITE D B+ 5 &f@ﬁﬁX&—wT@o<
DEBND-HOTHD. ZOZ L, Ak L7=&-212
HNALTWD LI, B emEE D /B TJ:@EE/H}@{EM%
GPS JBINFRZ DT GPS FIRFHBLAIGEE S IH TR
ALTWBEEZ L, KKERK TIZTIRIE Sem (2
7RV NS TR AR X D Z ERREETH oD
DEEZBND.

¥, O L7nE, EIRRThEER T L RRTH
ST, TEREZORNT, FEBREATOBEFIE K
HWThotelod, AR TIIAEFRmEI M CHIN Sz
B IRk A L.

5. BIERA
5.1 FAMHMEHEHRR
&-31%, KIS (2003) DOFEICUES T, FAEROK

AR OREF YIRSy % 28 0 TRt L, =354
S ORIE L Z B L2 b DO TH D, BT ei
AL LT, BRI T GPS BIRFN - Ak
WG aEds K OVHUAL 5 20 Jo) A & iRl A o0 3 LS T
HY, &TREHEWUHE TIL GPS WIRAF - S0 MBS I
K et & O R RIT S A BRI 3 BHESTH
5.

W OBLHLRIZEB N TS F2H 4 S ORIEOF & L
TREND 20 DIEE 85cm FRED—EE & 72> TEY

£-3 FE 4 3WIOER &N
& 18 E f
o |mm| O0S | 2ER g | | S0, | RO BRE | BRI g
BORE LD, ReEt tot | om) BURET | LDE | KEET| LDE )
(cm) (cm) ) (9) ¢) (©2)
M2 | 308 093] 332] 100 331| 1012] -30| 1026| -01] 1026
EREHER R | S2 14.1 0.91 156 | 1.01 155| 1377 -09| 1379| -06[ 1382
K1 233 096| 243 100| 243 1634| -27| 1634| -24| 1640
BLURE | Of 186| 095| 196| 100| 196]| 1466| -14]| 1472 12| 1469
z0 | 868| 094| 926 100| 925 (-2.2) (-0.5)
M2 | 298] 098] 301| 099 303] 960] -28] 956| -35] 973
wxEmem | s2 | 140 100 137] 098] 139 1345 05| 1343 00| 1343
K1 232 101 231 101| 230 1600| -53| 1629 63| 1613
BLUEFE | of 185| 098] 187| 100| 188| 1440| -58| 1440| -57| 1453
z0 | 854| 099| 856] 100| 860 (-3.6) (-0.8)
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EHIZ7 A 15 H 15:00 H 20cm FRETH 72, Zhic ﬁ
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1£7 A 16 H 3:00 EHIZ 12cm A2 E DR ZED G DAL TV D03,
S0 IR R SR L S A ENRIET A DR
eI, ABEMNESEOR BRI S 1T R E R
STWA. bbb, AR CIXHEE 0704 512

LD mBE IR TIE & A EREDHEALTHRVDIZH LT,

BJE 0704 513,
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WEES i B ER O O TH D AREENFEZ S TH
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Zhick LT, B-18 Tik, B 0709 528 #dbh s %
il L7z RIS xhE 2 9 A 7 B o B OB B
REMNZ LD EHEE SN DRENBN TS, 7272 L
HIE 0709 B-A3HTHE U 7= BT A1, A5 N R AT 1k
Th ol B PERHh GPS BRE R L OV ki 4
FHE7 B 11:00 I, & F IR GPS IR M 7 H 15:00
EHIZ, 2 F13545em O KFEZH/THBY, Znb
WHRERICE D@ EHEE SIS, ZHICH L TEAaENT

B A & I I AR 0704 B R0 i
SED L LEREOREA L EZFRT OO, KKRMIL
15-25cm L /N E otz

GPS WiRFHE, TOEMREDRRIILBZ R 5 &,
K-9 B L OR-14 TR LN AR EOMAREL &, B
=17 B X OE-18 TH &7z Ml F 2= O MK REZI3IEIE
—HLTWbH70, BRMHIZIHE N TO EWIRZE % 72
XDHIENTEDLLEEZEZLND. LvL, KKEFEINEC
B EwmAE, BRI 2REFEIHRITNIINEE
ZBNDOT, —HRIICIEEBRCH EARBER LD b/
LB EBZLNTEY, M-17°M-18 TROLND &
INTAMETHXTBIC R E 2 ERES R S D Z L i
ERHIAEESND. 29 LA, 4%k £<
OFEFZIIT HBRFERE b L ITFEMICRFT SN &
THDHN, EZONDERO—DE LTI A DKFEIED
WAHE S BB OOTHBRF T b5, HAKS (2006b)
IZE DL, 6-20s OJEHIHEEEIE TiX GPS 7 A 1T/KH A B
WZSERIZIBRET 2 728, M STl GPS 7 A 1L ME
OB A< Z &b, T2bb, e LR UHEiE
W& 72 P HEAT 7 ) & AT T AT 1 A o B 1R EE)
T5. O, ¥uryrrueAmhbEusryrsn
AR FETOMIZE, KB FEEKEEHLY bEV. v 7
v raAENL ey s X A8ETCORIIC, T4
TRHEAT MR R o ORI K TERBE L TW S 72
74hﬁu&ﬁ/7uX%@m#6%%i,74htu
Ty T aRATEKEEEMETOER Y VT 7 R
E0 Y, WHKEBET 5 RS 720 ST DRy
BT ENDZ EICRD.

ZhaERIE 0709 JEEREO B 4 IR HE i GPS EIREHT
X2 BKRBNARE CHLHERER 9.15m, AHREEW
IL5sIZ2WTC, ZORRE LR CES EANE2HT 8
A& E L TRET S, ¥a7ryr7ex8nhbtn
A7 u A E TOMOKTEMIL, EEN &2 R
AT E T ABOMRIEICE LWVWOTI.15m Th
L. A7, JEH11.5s OO RIE 206m LD, T
bbb, 1 AYORIZT A D EEKE LY b EVIKALE
BMHTHEaT v 77 aRALnbEr oy 7o A
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B DS

A E CTORFEZEIL, FFH (5.755) KV B 9,75m 721k
DHEATT HOICEST HHREM (11.55%9.15m/206m=0.51s)
ZUEL, ¥, 1 Ao A 23 FEkmm L HK
WKL ERET 2 Eu v s a AR LB T v
7 v AREZE TOREMZEE, EH (5.75s) £V $9,75m
TN ETT 2 DIZET D (11.55%9.15m/206m =
0.51s) 72EL< 725, T7ebb, 1AM (11.55) ORI
T A DEHKE LY b E O IKAL & B TS BRI 6.265,
RN 2T DREREIIL 5.24s L 72 20T, 1 A %28

UCHEI &SN D B8 KEEE, EEous—tr ot
—&, bbb 10cm B2 54 —F T, EEEOFEIK
HEL Y B REDIZHEHEINDZ ENBESIND.

T /bbb, GPSIRIRFHE, 7 A OKTEEE) OB K
ST, JAH 16s BRELUT O GAFIZI T 5 @mEIC &
ﬁﬁ@#ﬁ%%@%%ﬁ%ﬁf%f,%%%m,%ﬁﬁ
RRCRR - TIE, @l fE 5 B A — 2 DR R r— v
DIELKEE Z, mOIBIRT 2 iR H L. 2o
CICHEERMLETHY, %07 A K EDHZEEL
RIS IEIEOR BN EEND L ZATHD. Ll
i, WA TOEBmRZERLD &V BRI > TE AN
IE, GPS 7 AU X 28INE, mliEZEE AT K E < G
TOREMOEREH 2D EEZTLEZEHITHD.

6. ¥ L EDE R

B IE B R R ) = %L X — B A W RE 72 7
oy TA T THLHN, EERIFEASRETCH DT
— X OEEBARTHHTHY, HEHHHBRE S 010
B STV, GPS R « HORFHAIS 2 7 A o2 FE R
O BRI R RN A E - 7o P C, PEE T A B,
A WIREEAR N %, PR LR OB b IEH T E L,
WEE - WEEH O RICBIT 2R FTESH O T IC—EE W
T2E0 TR, REOEERNEEOHEEICKE 2
Bz R THRASERE 2D 2 BRI ND Ok
15,2001 1 A&FH,2002). = Z TR, CESIETEMS L O
A TR R GPS B IR A TE g Tm o & S I2HLY £+
o R EGERFC X 2 R o ERBLIRIRE R
W, 7 A BIEAIE O BT X 2 BRSO rEE A R
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AR D 10 4y R4 JEL ) JEGER DR R L 2 o g o

7 AFY AT A (GkIEDH2004) [ZRBWVTIE, B A EEEL
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KFPEAL IR GPS iR FHBLAIME M 2 72 ROKIRIIC 1 2 M5tk

2 HD GPS JIRFF O AR R T, IR IR
T 4.8m, AFEFEEHT 49m TH Y, WMERTRYIHE P
D F RO FL R & IR O RE T, 1FITE
LroT-.

i LRI, RFTARHBIC L o CTRELS LT H L
DESNTVAN (kH2002), o bEEDOE NS
AR IS 31T AR 3.2m/s & b o & HIERL 72
STEY, BEOKWAEBENOEEEE 4.1m ([ZH~
THEEGIZ/ N EZVME & 22> TV D DI, HIEREOEIC
£DHDTH D ATREMED FW

ZITIE, TABREMIEICOWT, FREO2 74— 2RI
SWTHEBHREFTL L L. Thbb, OF 1 8
FIEZ S FICRE 2B O R R E#E, @FH O GPS KF
WAL K DK 2 BT EERE D 45y & L TRED 7 A DK
SEE ) E A R IE LT DAL D B EEE, OlE &
g L. B-19 i3EhERo—plch v, HJE 0709 5
Sk B 0D L i 58 UK BE C 0 7 A BT IE O IS X 5
FEEZRF LR TH D, EIRE P EH T A CrIbe

o B0 R 2
N= 25165
A= 1.397
R= 0. 996

w w
< ol
| |

Do
=3l
|

—
571

R B R R (n/s)
T

104 Xl

(L 0 {0

0 T T T T T
0 B 10 15 20 25 30 35
105y V-2 I3 (n/s)
CHTREDN (BN
N= 24022
35— A= 1.393
R= 0.995 X

T K% R (m/s)

0 5 10 15 20 26 30 35 40

1043 1y R (n/s)

FGHE X 15-30m/s O HFIFH T, A FRESI T A TiX
10-20m/s OFFT, TNENBHHEBRIZEE L T 5.
TA BRI OER L MLEHZRO 7 v v b OMEI, Ss
SRFLE 0D — E O JEHINE & H o THIRIE 4-5m/s FREE D&
FHCTEHLTNWD. LL, A4 —FOKMAT—iZ
B AR L L TOMFDOZEIT/NE . O Ss
FEEE OJHHIL, GPS 74 ollfziES) (n—V 7Bk
Ve yF 7)) BERBPICHET b0 THSD (&K
5,2006b) .

X-20 1%, A BEMHEOFMIC LD AR Magk (%
M R IGE & P RGED L) OfEEZRFLEZ O TH
2. BRI 10 o MEHEGEE, fedEicidst s 5 10
RN OB I REGE 2R L, 7 1 iR IE O A 41 &
BHFEE 2 O THR Lz, MBSz @45
EIRERES &, RTA—=FL LT, T—FHKN, BF
EAROME A, B LOHHBERE R OENEhOMEF TR
LTW5. EUFEMROEE AL, REHRT R MEKZE
BWTZ LT 5.

10 B 3B T (6 £ )
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1
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PN ﬁ:ﬁhlﬂ i (m/s)
]

10

1043 T3 M E (m/s)
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KA RE TR R - EaR
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T A B E R TRV ORREROBE XL, B
WA A T 1.397, B FREEMN 7 A Tl 1.393
Th DN, fiE% OB & X, BRI 7 A TiX 1.449,
EFREE T A T 1442 TH Y, T A BERMHIE AT
STGEDHN, IToBRWEALY bW TIDT AT
A MEER 0.05 FRERE V. bbb, 74 @hiEgE
EATORTIUE, B 5 R R 2 8/ MR35 2 & A
LN L EERL TS, 2R, B R R EGER I,
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TICH< Z L2k - T, BEAIE LR W EGEIL, FEER X
DHIRSFHEND ZENENWEHTHS .

B-21 1%, BUHE 2m/s 2L E GRI#R) 38 KO 10mys BLE (K
M) OFMT, 10 o FHRAEEE &V F Lo AR
ThY, EBX, EnLIEI, a)7 A BTN O IR
WL GPS 71, b)EMEAER O BEIIRHEM GPS
TA, BLY, o FBEARIRSREEZ, ZREIURL,
B, BRI, a)7 A B IERT O 5 T R i
GPS 7' 1, b)BEME% O FIRmEIH GPS 71, B &
O, o ABENAIEMREE, TnThrT. S£RICIE
BT — 2 %%, 7 — 2 WEFER L OEGE 2m/s LT (552
EL) OHBLEE R L.

®-21 5, UTOZ bbb, Thbb, 7148

a)E I R i ()
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a)E FIRFES I (GBI
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A
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REI R 7 — ZB T 2 R & L TihanZ &iT X
HZHDTHD.

B BJa & e ER o R oAHE & LT, e BRI
bt LW ORE A Z T Do, R EITRR D mEE
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AR T, BALDEICH - ICR B S iz 2 20 GPS i
RFHC L 2B R Z, BRI E S LTV D B
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FEAERLNT, M 0709 Bi@iictE ) mi iR A &
DTT—Z DOREFERIIZRIFTH o 7=,
- 2 B R O FKIKIE GPS IRF O A EHE R I b
T —% L7 28MAD GPS BiRF O H A %k
FEITENE 2 BHIR O 1.520F Th o7, AHRERAHO
FEILEHE IR o 7.
- BEE S L EAPOKEHBBEERNS, FRES O
BUR DL KR & R & T b TR &
720, HERIEE 1.0m LLUT & 7e DRI IRIRAE O K BL=R 1
Eﬁ%¢%@%i0E$%ﬁﬂ@®(ﬂS&ﬁﬁT%ﬂ
T 241%&E 21.7% THDHDITH LT, AEEHRB LU
Aol ERERRRITIZEAZER 82.5%L
69.7% T - 7=,
« AR MIVIRITICH S < BRI O A SEEE 5w &
BRI E 2 RO IFER, A3 LT 2 B
DRAKEGE GPS PIRFFO A EHE MM &I bd T X
=% L7, F£72, TXTORMHE TRAKEED G 0N
BRI VBAREARE VL0, ZoMETEEO
FHH CHE TH Y, AMoRWEMEIEEMET/NS
Molz. FRZEAS 15s L EORE BB IS W TIERK
IO RT 2L ¥ —NERE TR b TWD
ZERRB ST

- EHIHE B OB A LA 2 RRE LRGSR, 2 Bl o
KA GPS WIRFT OB A HBURHEIZ A H R TE Do
TEL<—%L, NE»D SECMTT, TARARER
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