[#5] BRTAITS VI Z 38 1T 2 R FE W (2 B3 D WF5E

2007 £ 3 J]  HARBREEYEIL 46868 Afhfd
fHEHE Bh#ER EmE
X—U— N BRE, WiRiOOEER, ORI, DRAvE

1. [XL®IZ

FEALEE &Y ST A TV D HFIECHEEL ORIA T, KEBR EIEFICEETH D L[H
RS, RBESCRBEIMNEL B~ EL TVWDZ LD, REFRICBWVDTHHEERK
FEH-TNWDEBEZOLND. L, ZRHLOEEMEZZRINANS L, MABEOHE
FEIC BT 2SI G T 2Tz LS, ZnbIcMET 2MRIIRETH -
7. L AW, UTAEBRE BRI TRV S K EICHERE - A L CW DI S D 2 &
DS S (2 RiE2s (2005), H FiEh CGR¥ER)). £ T, RBIIETIE, WivEEnE
H L CHERE LU 2 BRIV AR YEIR I B WV Cid, KRB 2T 2N ER T2 A 0
ZRXARH D E VI REICHE DX, JiALEER CREYE OSBRI EE e E A R
T2 L EBEZ LN DHINAHIEEIS A, BRE B IC B W TR FEBCEERIC L W Bl S M2
HZEEHBE LT,

2. FEBR - BT AR LORE R

BRIITBIC B W TR B &2 KD 5 72012 GPS ##Eit 7 A 2 W =i F s EsR &
2005 48 2 4706 2006 4 10 A £ TAF 17 BT 72 IUREHQ(L) 44w & 5 R 7L
R ERD 5 5L LTIE, Okubo and Ebbesmeyer (1976) &JIIE& (1976) @ HiE%EH
W ZOHFEIC X DGR OREEREE L, BRI OIELICOMLTWD & X133k
WIZ@mM ooy, RN IR LW, HEOMEN/ NS RolokE, DFE D BRWINR A
RLUTERRZITELS no T,

FERO—BIE LT200645 A 31 H-6 A1 HOT A OB ZX 112, —ReBEITEY
L & RS ORERFIZ b Z K 2 12T, K1, K2055005 X 5127 A BEd b
G1% 10 REE T TIE E LR SR EEEEFE~SE D ENR L TW o 7203, EORILIRILD
MEXEEAEZDEEBIZEODOT AT E LI, ZDH%K 10 Kefl] —FI2Wb A7
FERNT, HREZIXIFEACELS ootz 2 12 FERTRRIE R A CHRU IR 1
DL, TORITIZDOEFNHRGIIHDODNOST NN TS 7eed THDHEEZ LI
%, WA O EIMEIT —2.51X10 °s ' Tho 7o, HEEIZHHARIZIE 794,102m % T
BoTe N BHEMED/NS < Tgo 72 14 Kl 20 B ATl 2,785 m? Th v, Bl h e i fif
DK 0.35%DIHEFE L 72> TNDH T EMBHMITUR LT Z LA 00D, £72,2005 45 1,
20006 F 5 H 12 & BRIVE HEEVIEE I 3 W THROWIRIG MBI S 7228, 2006 4F 5 A 0 %R
EEDT, T HIROIUREG DB S 72 BT IR Bk I BV TR B O AL EE DS
B S (B TFE» GR¥ER)).



3. ¥

BRI CAT o T RO T, 1R Aok < IRIG A S 4L, R Z iR &
T HREWENERT 5 Z ENRB I NIz, VO HEFHAIZ L0 BERE R
IZIALEED 2 < Bl ST & E DOFFIEBERTIEL, Wit b bR R S s R o,
WS L<IERBT 2 HME2lR T 28, ZHETHOERREE TRERE TR LT
WA, OETRRIRKIE L Z OBOEFO S 6 Tk d5 2 L2k, 5ET o0
FEA~DZHODREZOERAEZZTWELDE, HDH—DODHIO~D—>DRKEED
BROBTEZDZ ENTE, WRFEBLANL TABENER LT FARPRE S 2 L
Gy B kT D Z ENTHEL Ao 7.

SHBOMEE LTI, RERATF =L DFEMEOEBBRZFHE T 5 2 & NOKR
RN D AN =X L ERCHATH Z BB ELER->TL 5.,

N} L j Q(107°sec™) Ale’)

h / 100.0 ; 1.00
= |
[ |

// { 500 - 0.75
/ i

0.0 : 0.50

/ 500 | e 0.25
/ 1

/ -100.0 ‘ 0.00

0 240 480 720 960 12035})
5 km | —RESEH - SARER

1. TABOEF (2FEEfMEIC T2y N LSO THEALITFOLOT A 2FKT)
Fo X2, WERIEHLD 1 R ENESE M OV A O R R 51281k

5| 3k

JIG SR (1976) @ IR - FEHL LV ORI~ R, MrEW Py I (SR AHR), MO R TR,
ppl03-152.

HF52, /MARA (2007) @ RIER

SRR, @I, MR (2005) © BRVEMEE XV SRR S 7o RV EE, 5 29 [
IKPEEMEIE 2R R =,

Okubo, A. and C. C. Ebbesmeyer (1976) : Determination of vorticity, divergence, and

deformation rates from analysis of drogue observations. Deep-Sea Res., 23, 349-352.



[Summary] Divergence and Convergence in Suruga Bay
March, 2007 Department of Natural Environmental Studies 46868 Ishigami Kenji
Supervisor ; Associate professor Michida Yutaka
Keywords :

Suruga Bay, GPS drifter experiments, divergence and convergence, Drifting seaweeds

1. INTRODUCTION

Drifting seaweeds are extremely important from the perspective of fisheries sciences
and carbon circulation. However, their accumulation process and settlement mechanism
are not clearly understood. Considering a recent report that seaweeds pile up on the sea
bottom in the eastern area of Suruga Bay (Mikami et al. (2005)), we make a hypothesis
that there should be an accumulation mechanism of the drifting seaweeds in the surface
layers, such as a convergence field. To clarify the convergence/divergence field in the
surface layers in Suruga Bay, we conducted field surveys using drifting buoys equipped

with GPS-logging cell-phone.

2. EXPERIMENTS, METHOD and RESULT

Experiments with drifting buoys equipped with GPS-logging cell-phone were carried
out seventeen times in 2005 and 2006. By analyzing the location data of these drifters,
we estimate the divergence/convergence: Q(t) in the experimental fields based on the
method presented by Okubo and Ebbesmeyer (1976) and Kawai (1976). The estimation
error of divergence/convergence is negligibly small when a group of buoys is distributed
separately. However, when it exhibits strong convergence, the error is unable to
disregard.

For example, we introduce the result in May 31st and June 1st, 2006. Fig.1 shows
trajectory of buoys and Fig.2 shows time series variation of Divergence/Convergence
and Dimensions of quadrangle. Fig.1 indicates that buoys come closer to the coast of
West Side of Izu Peninsula and dimensions of quadrangle become smaller at first 720
minutes. Subsequently buoys keep their dimensions small. It means strong convergence
there and Fig.2 also indicates convergence. In addition, visual observations of drifting
seaweeds conducted at the same time (Kusaka et al. (unpublished)) showed that they
distributed in the same area of Suruga Bay. In May, 2005 and June, 2005, the result
also showed convergence in the West Side of Ize Peninsula is association with the

distribution of drifting seaweeds reported by visual observations.



3. CONCLUSION

The result of the experiment showed strong convergence in the coast of West Side of
Izu Peninsula. In addition, visual observations of drifting seaweeds conducted at the
same time showed that they distributed in the same area of Suruga Bay. It indicates
that floating solids like drifting seaweeds gather and bundle there.

Stretching deformation rate: a(t) and Shearing deformation rateih(t) depend on
the definition of X-Y coordinate and they do not give unique values. Then we introduce
maximum Stretching deformation rate and the angle giving the maximum deformation
rate so that Shearing deformation rate can be ignored, and it provides clearer
information on the major direction and magnitude of deformation of a group of drifting

particles on the sea surface.
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Left : Figl. Trajectory of Buoys. (Their locations are plotted every two hours.)
Right : Fig2. Time series variation of Divergence/Convergence and Dimensions of

quadrangle.

REFERENCES

Kawai, H. (1976) ‘Convergence. Divergence and the physical oceanography of particles’ in Physical
Oceanography Il, Ed. T.Teramoto, Tokyo University Press, 103 — 155.

Kusaka, T. and Komatsu Teruhisa (2007) : Unpublished

Mikami, A., Takai, N., Komatsu, T. (2005), Seaweeds collected from the bottom of the
sea of Suruga Bay. The 29th Annual Meeting. The Japanese Society of Phycology.

Okubo, A. and C. C. Ebbesmeyer (1976) : Determination of vorticity, divergence, and

deformation rates from analysis of drogue observations. Deep-Sea Res. , 23, 349-352.



