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Abstract

In LADCP (Lowered Acoustic Doppler Current Profiler) observations an unique data processing of following
procedures is examined. First, every relative velocity profile obtained with a fixed time interval in a down cast is
transformed into an absolute velocity profile by adding the horizontal ADCP drift velocity at each time. Next, they
are averaged for every depth and consequently a full absolute velocity profile is obtained. Here, the horizontal
ADCP drift velocity at each time is estimated from the mean difference between the relative velocity profile at the
time and the absolute velocity profiles at the adjoining times. For a starting point of the chain of process, absolute
velocity profiles obtained by using DGPS data when ADCP is located near a sea surface are used. For accuracy
evaluation, rms differences between the LADCP data and vessel-mounted ADCP data cobtained in two observations
are calculated, As a result, the rms differences classified by depth layer (36-500 m) and by observation are about

15 cm/sec in common.
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1. ZCHIZ

LADCP ( & T B % % # [ 5 # # ; Lowered
Acoustic Doppler Current Profiler}##liZ, ADCP %
CTD (Conductivity Temperature Depth recorder) ®>7
L—A IO T oM, CTD B#El+ iz ADCPIZLY
BONAKBEOMIEES a7 71 (ADCP (=335
ERBOMFFE  — MK 1 BERBTRE) 1D,
B A BUAHEEID CTD BAEE X TOM
BIR7rANEBIENTHD. COBREHTIL,
WOCE (World Ocean Circulation Experiment) %% &
ELT, i ADCP ORIFE wIREZI MBI HD1RE
EHRELERET 77 AV T EMLL TSR
B L C&/ (Firing, 1998) V. Rt FiE S nr 7 AN %15
BZedbOTF—FUNBFHEE 2T, Pischer and
Visbeck (1993) 28X TX Visbeck (2002) 238U THRESE
Sh, HEOCEFEHAKBVWTERLIABVLND LSk
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LHL, ZORBEERE T30, BRIFOEMY
REBBLUEMNBELETHY, R0 285
FHERoTc B EARY. 21T, BHMBOSH
BAEEBERBREREC LA EE R CORE
MEMICEIAERHAE T, MEIICELET LADCP
BHEHI TR ‘

TNGLOEBRAET LADCP A — B8 iThh
BESCRBIE, LT -2 BE T A2 LA
2B AT LAOBERNETHS. TORAUXN&
DEIIRE 1000 m LLAC, BHROBICHIFE T3
BHOBIMELLT, s 0N T O
2, KBEEOKBOENPELEFELETS ADCP Hl 5
e TR RRAIERETHD, 2O ERESFIC
F LB &, FoMBEL LRI Ch+ OB ES
boltET a7 7 ARBFENLLE ILRE. FIC,
FIE (2008)Y1%, AKIEA 1000 m BL T OB B #1580
WAMBLLIAN AT LEEEF R LT A R
BO7F—ZREBFRERT UL, TO, DEBEHK
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DR THDHIL, 2)E CAE KM TR REEHICEBITS
HELELT—F/RERTRTHIIL, IWRBERET
—EREI-EORBESL DIl @ 3 D@L
Exje, FHE (2008)%4F, HRE 1000 m ETOBRBICRE
WTEH O ADCP b 2N =AW bANT o FHE
(S LYADCPOEBENOLOBEBE S I TEEICH
% ADCP OB BIHEAFHH T8 E) SR TEDK
A% 1000 m L TORMFKICRT BRI ToER I
BELEBRLMEOF — S LB FRELZRFLE. 2
LT, 2ol B oF —# 08k ikE AV LADCP # 8
F, KEEH 1000 m BLF O FLINET 7 o> B 31 B #2320 468
ZRWT, ZORBEIZ2VWTHIE ADCP F—#E0OH
BT LVFREL, -+ EEERELh e TR L.

R L 7 2R 45k o0 350 JR K BE 2 BE AR RABR T Fo 4
BIC LD BN COREREMR ICLIER AR
SyikiE, AR 1000 m Bl EOEHRL ST, ZhbD
Wzl TiE, TEE 1000 m TOEAI G ADCP
ORPLI G THEEEFHA TR TERY, LT,
ThbDEHFESE BN THERRT —#TRET
BIEPEEARERY AT AEBETHDIE, FE
00D FELEMNC, ThiREERBEEOT —¥
ZEBAZERTEER, Lk ADCP @R LM v 5
BEHFRALEERRM BT —YRBEERH LI
BELR2TAERLR . FITHRFEE T, DGPS
(Differential Global Positioning System) 2 Hi\\ /= F#k
EWELI.

WBLERERETOR—AR—COBBEICLSE, DGPS
VI, REER T2 i RARRIAL S 2T b (GPS) D
EEFRICBEShEERRM - ARLDE 5T
HOEMLHERERMBRS->TCWBIEF (KR T
ZEL, GPS CHONMNBLHOMBNOFOMES
SHEL, FhEREMBILTEERMLHGEL, GPS %
FALERMEELXA LSER AT LATHE, A&
BWTHEIRTE, ¥ LREFBEE 27 BB DGPS /&
(BRBLERZIT-TEY, FikHr (283.5 kHz~325.0
kHz) DEBEFEAL, KENER TS GPS OFEEMN 1
m LUTFERBIRHIEFEPEE—F—ZEHICE
HLTW5, ToHHEE L, DGPS BAS 200 km BL
ADEELENTWS, ZOREICAT B L -2 ko
BB KEEEERBRF B ICL I EEETO
BEERAEMCIAERAEONRERITATESE
A,

AL TR, ADCP @R LS o OEbyiT
DGPS 2 AL T, ¥ (2008)Y LR #4J & (ADCP
T iz S R E MR TELhZHE 2 DR KES D
FTrANE, HIEFO ADCP KERBEEXINE T
ZEEIVRHEEI T A NCERL, BBIZIND
FHEMEEGICEHLT, BRAPLEEETO 1 2D
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Fig. 1 Schematic diagram of data processing.

WA ST 7N EBIEVIFE)ERTIEZL
fo. TOC, KBGO ADCP K ER B #HE 1L, 2O
DR T o7 A L T 2R R ot it
Q77 ANEDEDERPLIERHEETS. ZhidEBE
(2008} LRIBETH B, KL, BRd013, ZOHEHEK
IR OHE R IT ADCP 2T IELICH A RIIZ DGPS I
fMF—dE AL CELREBYRE S o7 740 (i
EILLCHL ADCP K EBBEEMMELE LW EEE
LTHEHIB)2ERTIATHY, FT—FLEHEHEDS
Fan, FiE 2008)Y 0K ETHEBENSERFFT
HolOITHL, KR OFE TR I EH»GIEE
F &5 (Fig. 1).
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Fig. 2 Bottom topography southeast of Kyushu, and
stations of LADCP observations. Black dots
are 111 stations carried out in observations A,
B. The depth contours of 200 m are shown with
thin solid lines, while those of 1000 m are
shown with thin dotted lines.
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Table 1
Soyo-maru

Periods of LADCP observations by the RV

Observation Period of CTD/LADCP cbservation

A June 21-July 1, 2006
B November 11-22, 2006

DIEWT, KERETFREVF—FBOREMR, &
EA (892 Fo iz kD3 2 EML 7 (Table 1). FD3FF
F#EiE 13 DGPS 25 200 km BA b &2 ML & de 8,
2 EOFEWVTHICEWTS, £2HAIZEB VT DGPS
RGBTz s, IR, BMF, ERIFOVTIN)
OHIEERRETHIENTET. Zith 2 EO#E
ATHELNETF—HERNT, TOBEIRSNTIRE
ADCPF —2LDOUBICEVFFMLI-E R, FiE (2008)
VOFELASET S REEEBARESNEZOT, #
L\ LADCP F—#MBFHELLT, ZOMADFTE
DN TOFHEHRETD.

2. BRHAE

4 [El> LADCP BBl oML, FE(2008)"
tEH THD(Fig. 3). ADCP IZ2W Tt RDI
Workhorse ADCP{E %L 300kHz, ¥ — /A 20° )&,
CTD IZoWTIE BRIz HFSh T3 SBE 911 plus
24Hz CTD 2R L. ADCP I, STV —4&—RLdk
IZ CTD ZL—ARI VAT 2 — (FRORSTE

N\

[ ADCP |

Fig. 3 Equipment for LADCP observation.

) T AL TR CER LK. ADCP @ CTD
T —A~ORA B, ABRRIZA~DR
BORBERANCT DD sus3le AT LR EFAE
HLUi. CTD #4518 E L I m/sec &L, B5TH X
BREELE 1000 m &L7z. Tk, HEALTO ADCP KE
FEIEE L DGPS F— bR D DAGEB TEBFTE
L<ZdHRIC, DGPS OREHFTEHAIPIZ CTD 47—
FAPERTRIEND AL —ADTHAIRELE
(Fig. 3).

F—Z M, LT ol1]~[5]0oFIE T o7k,
[1]1ADCP F—#oi T

F—FUBCEMR TS ADCP F—2DEEB X, DF
—H BB, @ADCP £ &5 —# (Pitch, Roll), @
& REFE M HOE (u, v, w)THD. @k, 10 m R 20 1§
(% 1 BiX ADCP bFvAF a—P—hb 2m) D7 —#
2oird. O~@% 0.76 BHR TIRELE(L YrrE).
EEOHAICIBWT, ADCP ORIFEEIE 120 m 2%

Thol. INHOFHEHENBIEThA@R =T —Liz5.

%72, ADCP W EE2RE S 8 @ Pitch, Roll ¥ —#
EDEERPHIEL TS (RDL 1997) . Hl #Ho
BIER A 27° THBD, THLl bk ADCP MENT
Wit EDRFLT—LLT.

EBIZ, ADCP AR OS2 AR FMNOBRE
EALTWAED, @il T, RS EA (B
Mito2+AE)OMEFELE. HBEEBICOW
T, L BRI BERKAETELh:-2EE
ORFAE%E 2000451 A L B 0B (R ofFIoHE—
L, #hbDEZ AV T2EORASHEEELEE
D2 TP LIZREARL TS, 2R R EE
ALTEARDEBEE-BEIODHBIRBALZIEL
7.

LERONEEMEL0.76 PR ADCP F—4#%,
REEICED 1 RRIROFT —ZItEHR LK.

[2]DGPS F—#o T

F—HUBCHEATIDCPS F—Fik 1 BRRO&K
E-BEF—#Thh. DGPS F—H¥OREIL, EE
HETLHILEERNELTRD, BE -BET—#1b%T
NEFHLE BEMCE, HBERO 30 ATL 30 8
#BOMBENS(Q SHERO 2 T —Fpb) ZOZ O
HEHELE.

ZORF R TODGPS F—#1%, 1 BT, £0HEH
%, @7 —#m#5RFZ], ®DGPS 7 —# Ths.
[3JADCP, DGPS BET CTD ¥ —#D#E4&

1 #HED ADCP F—FBLUDGPS ¥ —4%, [
R | AR CRAELE CTD F—2 (MR35 —%
AR, FFRERRIEE &, F—FRESAI
DA LI, FOR, FRH DO ADCP OBRERBIUE
BHBEOREZTNER, LTOEHD— KX TIE
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L), @rbEHLE.

ADCP [ (m)=/F F1(db) < 0.992 (1)

EnBEEmM)=2+nX10+F A7(db) X0.992 (2)
TIC, FO 0.992 1%, BAREEEHE O 1000 m B
ETOFALEHRLLT, ZOHERD 1000 m BB
DR LIE A OBREBRM B THB[1000 m—1008 db]
piRI%7 3 ¥l

REROHBBOABBIK IV AA~OEELEE
L, #E@E»5 10 m LA ADCP 35L& D@2 T —
Lk

IORRTOMREBT—2X, 1 PRIRT, 20OHEE
%, ®ADCPIREE, ODGPSIRET —#, @ BERES
FOHARE U, v, w) THE. @IZOWTIEE@ERALL,
10 m BIMG 20 @D F —Fhbied.

[4 3k FE s 0 H H

LI BTFRFT i) ~1i)YOFRIFET, @OHME
BT A N EENHETOT FA TR LR,

1 )BE(CTD TR OF80 ADCP BiETH»E 30
m ETEOBERE B2 OEREH 2o T, DGPS
L ADCP AKEBEEE (u,, v,) WELNELEELT,

DGPS %= O L O& B X 5E (u, v INE S
HIE D& EFOE (U, V) 2G5,

i YADCP #¥EMNE 30 m Y LOEEB - hoaTbExD
FERIZHOWT, LE (FEHEITITZ ORE LD T
Bo BRI fE b Shis 10 8 (10 ) oS a
TrANEERE ImFICEE T A2 o LR It i
W74k, ZORBRAOHANTES 77120
EOEHPLZOFL| O ADCP A EBBHEEE (u,, v,)
FHELE. Tk, TOBE 05 B MHE (u, v)IiZ
MBdAZECLE B (U, V)EES. o0,
1EF2lFR B EAALEIES MIC), & 85 03 35k
W7 A AR ST AT R TAT I
235,

EOTEXZBNT, ThbDF—# IC I RES
KT o lichbiehh, 20T, ERA020BosT —
FOFRLEOBRNT —FEFRRRVERETAILN
BETHD EBORMBET—74FELLEER,
HB1E~S BB TREBREELTREDT —#M
BB TEENE, HOBICBW T T —F e RAL7HE
{Rbhi. F0EH, B 1 B~ BOTF—¥D4LMEM
TARAZLLL, FNUAOBOF —FExS 2L, Eik,
CTD 7L —ADQK P COHRENRBE (1 1 m/sec)®
B A LAB I IC I DHIF ~DREN2V (ADCP D)
FUAF a—H— I TME)CTD THREOF—FD%
FEHTIEDI, F 1 BOMMFEMLS w A 30
cm/sec RGORBAUAOFT —2b=TF—LLx, ZDLE,
BARBORELZ 10m, CTDERTEE® 1 m/sec k75
L BEMKLE TRERRE, BE 1 m Bl T4

1 Cmal -1 o 3 S m>

“I <o m >

+ a0

+1z00 1000
<m> Cm

(b)

Fig. 4 1035 velocity profiles (each is composed of 5
depth layers with 10 m interval) sampled per
second after transformation into absolute
velocity (2), and full velocity profile obtained
by averaging them every 1 m and smoothing
them by 10 m (11 data) running mean (b).
Eastward and northward component are shown
on the left and the right respectively. Data
obtained at the station in the Kuroshio (30°
45°N, 132° 42.5°E, depth 3833 m) on 25 June
2006 are used.

EREondilicdd, Fig. 4@)it, 2006456 A 25 A
hMNERFPOERH ORI A (30° 45°N, 132°
42.5'E, 7k#E 3833 m) CHELhET—FIToNnT, I
ECORBEEL CELATEEUOMRTRET74
(1035 @) 2+ TFayhLisb D THA.
IOBRTONET -1, 1 BEET, 20OHEE
i3, OFREE BRIV RE (U, VIRARTHS. @
2Tk, 10 m R b BOF—#hbird.



M KER A D #BIIEETATER 4 1355 2008 4R 9 A 73

[5IfE A 07 7 A L OFER,

I, HBEPEE TEE O o0 HE S 2T
FANERDEDID, | BERABOT ST RES =
FrAN@EEE ImBICEHTE. IbIT, Q0
BoOBES 10 m THAZLICERET5/4 X% Figik
FTAEHIZ, SHEF M 10 m(11 7—2) BB Eigid
B, BMEAR ImMROWMRE 077 VEED
(Fig. 4(b)). ZOEIFHEI 7 7 ANVIEE ImfERE
DT —FTHHB, TOTF— R EALTMB TEBE
S OHRHEZEM R —A1E 10 m BELWSZEizRS,

3. ME ADCP T—&HLDHBI-L5H

i =i

SEOLADCPEAIFROZ L EE, X (2008)Y
LRARIT, #VE ADCP F—# LD LLBRIZ X0 L T, 2
BElORHETELNLE LADCP 5 —# (36m ERE 1)
# Fig. 5(2), (), HEHO RDI Mo 75kHz SAE
ADCP IZXBHIMHERE—HIRL, 22507 —F%10
Hizihg Uiz, #8E ADCP B 81X 16 m Bk 50 B DO
EEE 1 BT 36 m) TiThh, YR Ta8 5T
HE & B L 500~600 m BE Thotz. K ADCP F—
Zit, 15 MR CRMA LA FE (20 7 ES) i
10 XBBEHEEL, Zhic 5§ PHBCRAELE
DGPS (Differential Global Positioning System) il &
F—EMbHERLIRE (L0 MR0 257 —FnbHEH
L s B EROMEI | S BEEHREZELELO)Y LM
RLTiEBELL, AEICLY 05 BEMEOFT—4
EER L. E ADCP FuAF a—4—0mbfiy
AOBERIEL, Joyce(1989)8 D E R TiT o7, WE

130"E 131“E 132"E 133"E 134"E 135"E 13
CTI? I A P 7

-]

ADCP DFEX, ByEHEERZICLD 10 cm/sec 2ATF
BETHD (&T-{FIE, 19947, Fig. 5 21, fEs
5 /v L OREOTF —FDHEHE R L. Fig. 5 BT
B oFERIE, 2 BofflichFhiconthith
AE LT,

BEBHEY TR iAo, 2 B0 R0
RIZBIT3/)E ADCP OB AIE (36~500 m BIZBIT
516 m MK 30 BYz>WT, LADCP ¥—#
( UpapcpVieaner ) & #8 JE ADCP 7 — &
( Uyn-ances Voreanep ) P 7 — IR EER L. BE
ADCP F—#iZo\WTik, BMBRP o7 —&7ix i
TERVOT, HFRRMEIS 2 BELIAT S5 /vhEL
FORECHITROF— O EEFEMALE. 36 m
TOTRTOT—E%EHALT U fsr, V BSEh
FRACOWTHBEREERDEE, Fheh 0.82, 0.94
Thoir.

Table 2 iTi%, 36 m EHD 500 m EETOR 10 Bz
2, 2 EDBROEHRD LADCP 7F—# LK
ADCP 5 —FDEOEHEL rms LR L7, rms {1,
36 m D U BoERE, SERERIICRKEEVEALD
T, WP hh 15 em/sec BETHo. 36 mD UK
SGORZR rms WIZ2WTH, BRI B o—EEB TR
BRI ADCP 7 —# 08 1 B —# DR EEii
E LW e, fo rms fEIZ-2VThH LADCP F—# DR
BEEDOLODLEEILIT TR, E ADCP F—FnDiE
ZATIRLIZEEY 10 em/sec L TRE) DRSS
OTHBILICFEBS RN,

i, & RE IS DK T 58 35 o> 20 R 25 8) S i
FMBTHEDIC, Table 2 CRFEEIZSINT
LADCP 7— ¥ DR ELEEFEL R L. i FE
i, 36~500 m EOEBICBWTI, Bl LADCP

LR
—-l133*N —f2a3a "N
—13az2"N [ —3z"N
=21 N —q31°"N
a0 nN s T2, Hso-w
] = e ]
.................. .I_‘ EITTT I iyt oy n.n.:[-

(@)

Fig. 5 Comparison between LADCP data {(arrow) and vessel-mounted ADCP data (line) for 36 m velocity
fields in two observations A, B by the RV Soyomaru. Result in observations A, B is shown in (a), (b)

(b)

respectively. The depth contours are the same as Fig. 2.
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Table 2 Comparison classified by depth between LADCP data and vessel-mounted ADCP data in two
observations (A, B). For each of ten depth layers (36 m — 500 m), mean and standard deviation of
LADCP data (Ur.apce, Vi-apce), and mean difference and rms difference between the LADCP data
and vessel-mounted ADCP data (Uvyapce, Vvm-apce) are shown,

Depth  No. of data Ub-snce Vioaoer Uioioer = Uimszee Vi = Vigeaoee
[ (ea/sec) (en/sec) {ca/sec) {ra/sec)
mean std mean std mean ms mean s
36 234 211 35.8 32.9 43.3 -2.1 25,0 -1.0 14.6
52 237 19.8 34.4 33.1 41.5 -3.8 17.3 -0.3 12,2
68 237 19.9 33.3 32.8 40.1 -4, 0 14.5 0.2 1.2
84 236 18.5 33. 4 3e.2 40,2 -5.0 14.6 S -1.2 18.0
100 230 17.5 33.0 32.2 39.7 -5.3 14,5 0.4 12.3
180 226 14.7 30.2 30.7 37.0 -5.0 14.5 -0.1 12.5
260 226 10.8 27.8 27.9 35.4 -5.2 16.0 0.1 13.3
340 222 8.6 26. 1 25.2 31,0 -5.2 17.3 0.2 13.5
420 220 5.9 23.6 20.1 27. 4 -5.6 17.3 -0. 4 13.6
500 218 3.3 20.8 16.9 23.7 -6.3 17.2 0.4 14.0

Table 3 Comparison classified by observation between LADCP data and vessel-mounted ADCP data in five

depth layers(36-100 m). For each of two observations {A, B), mean and standard deviation of LADCP
data (Ur.apce,Vi-apce), and mean difference and rms difference between the LADCP data and
vessel-mounted ADCP data (Uvn.ance, Vvm-apce) are shown.

Observation No. of data 1. Yoo Upaoee ™ Unesocy Viorer = Yiioao
(cw/sec) {ew'se) {cn/sec) (ca/zec)
mean std mean std mean . Ims mean  rms
A 580 23.1 36. 7 33.8 45, 6 6.0 15. 6 -1.4 12. 0
B 594 15.7 30.7 3L5 35.9 -2.2 19.4 0.7 15. 4
F—HFLERE ADCP T —FOED rms EID K EL, K RLREE Ch-T.

WZ® rms HABT 2T LADCP F—FDEEThoi b
LTh, TReDOBEEBSITHKEFEEOEBESIC
DNWTORBIE+ S ARETHEES XD,

HHAMICBT 28 AKEDEL2ZOF K|t
WTHER-, Table 328X, 2ADFEIICHWT, 4
BAD 36 mEH1DS 100 m EBETOH 5 EO LADCP
F T EADCPF — D EDEHE L rms A2 RL
fo.orms {EIL, S#HAIRICRELEVWRRLENLS, »WT©°
b 15 em/sec BETHY, BB OMIRPEFR
BOBENITEFERS, BIL—EORERBLRTNWEE
x5,

5. HbYIc

S EiEFLE LADCP 55— MHE FHETHE LT
—HOFEEFMEO=H, 2 BOREMRETHLRET
—FIZONT, fEADCP T —H#EDED rms fE3E H
LI#E R, 500 m ECOEEEMBEICEREMER
IRENMEWVIZELR D, Whb 15 em/sec BECH
of=. Zhik, FE QoY 0F —FNE Fikic kA5

Z® LADCP 8857 —F o ML, itE ADCP
F—FLOHBIIZEYITbN, TOMMRELTEMLE
HDTEARL. LL, B0« 2R CBE TR
BEINEELOT —FEFEALTOFEMBEEND, Fic
—EOFEECTHRERNE S 77 B BLRAT Dk
MrEhis, SEAWL LADCP F—F B F ki, &
PE 008)Y o F —FME LRI ALY, &
%, BN o MmE kEERARB RS L
LB TOREREMERVVEEERPECER
TEBLHLMER LADCP Bl AT LR OEICH
s HLELE,

£

ABHTREOERICEHA LT — 43285 binE
i L 7e 2 [E] 0> Ju B 05 o0 B AT 4R R AR 1 ds v B L
TERATHALENEERAOL HORA & H
RHUORMEBOEFICLILEHBLETET. &
B S ITRIE A KR ER AR 5y —05 i £
— R ETEY — B KROBEEM OB LGN
FRERORE IcLaHRo—BELTiTbhi.
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