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A RELATION BETWEEN GEOSTROPHIC CURRENT SPEED AND
DRIFTING SPEED OF SURFACE DRIFTER '

Haruo IsHIT*

Abstract

Drifting speed (Uge) of surface drifters are compared with geostrophic current speed (Ug) at
the sea surface referred to 1000db, 2000db and 3000db surface in the Kuroshio area south of Japan.
Ugrire and Ug are in the positive correlation and the gradient of regression line are 0.66 (1000db),
(.68 (2000db) and 0.80 (3000dDb), respectively. Ugur is about 20cm/s larger than U, on the average,

and differences between them seem not to depend on the differences of observed period nor on the

drifting duration near the stations for Nansen or CTD casts. Centrifugal force’s effect caused by

the curvature of the drifter movement is checked to be negligibly small. Exclusion of five extreme

cases where the difference between Uy and Ug referred to 1000db are greater than 40cm/s makes
an even better correlation ; the gradient of regression being 0.96 (1000db), 0.99 (2000db) and 1.00
(3000db), respectively. This fact strongly suggests that mean current field in the Kuroshio area is

under the geostrophic balance.
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Fig. 1 a, b. Trajectories of the surface drifters and the hydrographic stations (open circles) by Nansen or
CTD casts, which are used for comparison with drifting speed and geostrophic current speed. Larger
solid circles mark the starting and ending positions of each drifter, and smaller ones partially mark
observed locations. Numerals show the numbers of individual comparison cases.
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Fig.2 Relations between drifting speed and geos-
trophic speed referred to 1000db (upper), 2000
db (middle) and 3000db (lower) surface,
respectively. Square marks show the cases
where 1000db is the deepest reference level in
geostrophic caluclation, Similarly, triangle
marks are for 2000db cases and circle marks
for 3000db. Numerals show the numbers of
individual comparison cases. Solid line shows
the regression line, and broken line is y=X.
Correlation coefficient and numbers of data
are shown as r and N, The equation of regres-
sion line and correlation coefficient are also
shown for the cases where 3000db is deepest
reference level.
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Fig.3 Comparisons of the absolute value of the differences between drifting speed (Ugur) and geostro-
phic speed (Ugie00) reffered to 1000db, with (2) the time differences in days between hydrographic
observations and drifter measurements, and with (b) the durations in days of drifter measurements.

TREINLBRYH B BI2IE, Apel, 1987), Z
Zig, fi3a ) A oxT A— 2 THIBR B A E
w, WOEE ¢ & LT f=2w sing TIN5,
R i3 HERER CHAE KRN AT < 4 F A%
BRI S, HAFROFERS DY, Fig. 1 DR 7 A
DI - A TR —E SIEL T, EiRKD
MR 2 RO UE, HERDEE Ugad® HE
T& 5,

B cib 7z & 9z, FELL 4T En
TADALET — P BT, R AL,
B, MEF AR EICEZ LD T, Kr—
2 BT BEHE DR kb ) OALER, Fig 1l
RRLZZLDERDLRE L, £ — AT, iR
T2 3 HDME» LPELRD, e 1 KT
T LT O TEEOWEMEIF LN DY, T
b & B L CHEBEROREME L Lz, &b,
ERORT, 227 Upad @A 1FENE 5%, —H13
HENTEWEE & L7000, BRIIESTH B,
R & WG BEE | Ugraa— Usiooo | 1, &
3N —ADFH T Lom/s ThH o712, 7r—2AE527
TiE, WM ORKME . Sen/s HFEL LS, Lar
L, 74 DEGERE & DEL, 0BG HE
ICIRAT S, R E LT, EEE & FiR R ERE
IR TE BRI/ W, EFGEE & TR
WEDEL DL EIZTELR W,

4. F &

Hifli Tl 72 E R I 2w T LREF 22
5. Taira et al. (1987) 1%, KEEATHIO BEIHIS
&, FERBIMOMEBIEICRAL 28R 7 A D
B a2 S Cdsd, BOLHOKRE S % F1Hf
LCwa, BEle TiBuc AL 7412, Fo—
7 (3EHUAR) 300 m g & 800 m J& iz BLfHT & 1,
Z MU PL69RE & T1IRERE B S 17z, e 2R3
#116km & 97km, L H DY) AN 2T 5 M
i, 6%& 7%ERAEL SNz, —F, HEEN
Bwici#ASI N 274 (Fe—713300m
J&) 1, 26, 21.5KREIEBROKEE, BHERET
#9118, 24km, B.OLH O 2 ) F ) Hicx T 5 ki
56%, 42% &7 -7z,

A EIxR & L7274 Do iEEEE,
BT 5 3 MOMED? LRSI DT, W
b ) DR EETRA IR SO 3 s
LRODTHLARELELIB BV, ZOHETRKD:
TR, WHFROBE NI L3y — A D
T1.2em/s TH 5, [k, FHEERI3288kn, &
LD ) A ) T 5 5% & o7z,
r— AT T, ZDHH35% &R K E WS,
I NE B30l 4 — 2 DFEEIE,  2BE295km,
Hd%E % nb, AHEHONES T, KigTH
O BBFEHOHBELERBRDLPAEIVEZNV LD
EFEZ b, B ATHIC BT 5 Taira ef al.

—123 —




Haruo ISHIT

| Ug 1000 — Udritt |

‘ C’;}és_
oy b.
Ds 60}
150 |- . “ o o o
km a 40 -: . ..
. 20 ':.. o te
® ©, o8 L4 L ® ) IDb_DSI
100 - . . 50 100 km
o
.:.. s ..' 80 i b “
50 - 4 '“. 2 ° ° i u® e oy o
‘. 40} . o
20 °. ": . ce
I i Db Lo ol o % ° 1 ° I ]
o 50 100 150km 1 2 3 Db/Ds

Fig.4 a. Relation of the distances (Ds) between a pair of hydrographic stations with the distances (Db)
between the starting and ending positions of drifters shown in Fig. 1.
b. Relation of the difference of Ds and Db ( | Db—Ds | } with the difference between geostrophic
speed (Ugiop0) referred to 1000db and drifting speed (Ugpre) .
c. The same as panel b., except for the ratio Db/ Ds instead of | Db—Ds | .
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Fig.5 The same as Fig. 4, except that starting and ending positions of drifters are modified in 18 cases
among 31 cases.
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Fig.6 The same as Fig. 2, except that five cases
(9, 14, 21, 27, 30 in the case number) are
excluded, recognizing as these cases’ data are
extreme.
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Fig. 7  Solid circles show the ratios of geostrophic
current speed in several reference levels to
that reffered to 3000db. Similarly, open circles
show the ratios for the gradient of regression
line. Both values of geostrophic speed and
gradient are the average of twelve cases
which are marked with solid circles. in Fig. 6.
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