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WFZER S OMEBE (J9230) @ In this study a numerical simulation method of configuration and
tension distribution for Danish seine gears during fishing operation was developed.
Operation parameter such as tracks of a seine boat, warp lengths, and hauling speeds and
gear movement parameter such as depths of the net mouth and distance between the seine
boat and the net were measured in the actual experiments. The net configuration and tension
distribution of the Danish seine gear were simulated by numerical simulations based on
the measured operation parameter, and then the measured and the calculated parameters
were compared. Very good agreement was observed between the measurements and the
calculations of the vertical and horizontal behaviour of the seine net during fishing
operations, demonstrating the validity of our method. In addition, methods of evaluating
the mechanical work of the winches on the seine boat using loads of the warps and the
hauling speed and of evaluating the physical impact to the sea bottom using friction force
of the gear received from the sea bottom were developed. In two experiments of different
hauling period and same towing distance when the net touched it at the sea bottom, the
calculated mechanical works of the winches and physical impact to the sea bottom were
compared. The mechanical work in the case of short hauling period of the winch was higher
than that in the case of long hauling period. However, the physical impact to the bottom
in the short period was lower than that in the long period.



(BREHAL - 1)

[ERESEN GRS & @t
2009 4L 2, 400, 000 720, 000 3,120, 000
2010 -8 800, 000 240, 000 1, 040, 000
o dk 3, 200, 000 960, 000 4,160, 000

WHFEE - RS

B E DR - M - KPES: » KPEF—K

F—U—F BT LAUSRME, Ao d—, R, vIab—ia T, AR

1%

1. WFFERHAE SO 5

WTED RSB TIE, REOEM 2 & 0iE
B0 D RAEA - (EIE D
RAE, B R OW RS IC KT T8, B
MEICE ) BEOBE =L — (b7 &R
HEGE L 2o TWD. Zh b 2 U FH
T D\ IZERE T O E o K R R SO AE F A
HA AR T 20BN S 508, ZHULdE
IR TH D, —F, TFEOa L Ea—H
FeAfr O ORIV, MR E O A HE
ET DM FE T T VIO AN
1990 AR B IR A T E D (B 21X
Nietzwiedz &, 1998), FHNXETIL, mAD
(2002) 12 & 0 M B #) 2 I = L— & NalA
DR S N7, e & o iR E o ER 7
L EE I =2 — g U S nis
W& W iE Kim 5, 2007). 25O
JRIC LY, WEERIFETRECH > T2/KP O
HEBOFEMR R AARELE o T2, =
5 LIEBUEMATIC L 27 Fu—Fi%, EHIC
FHOWEEEARRZ—DANIT L BIREZ
FOHEE DI 7e 59, HRA Ak B Eh 4 58
BT HHERY - OWHEE L ATREICT 5
FHLOWFEE LTHIEHTE, BEFor—2
AET AR TFERN DT LA 7 A —
LR LAREME A D D, LavL, AHFFEICE
ML 72 BEAEF 2RI FE 2 & O LE IR BRI B
FoTBY, Yr—RAZAZFT OE&EMH LTV
RVDONBURTH 5.

BRH USRS, SR A i g
LEBEALEBLOCHAOREL L OHE T
JIRKATONTWDIIETH D, BEIIEME L
hiE I X OV OIS BN D — 5k oo RIS
Ko TS, ZOEAFIEZ—EOHM
Z R CHA, REkH T\ Z ETHE
NEERZEEL, 5l&HT AL - T
BT DHLENHIHLOTHD. AL, BEN
JRFAPHIZ B > EIAIC B LT B 72, ¥
HicB T2 EREI o= 7 FEN
WL L TR LT, Zo@EEITIFoICERESh
TV, T, BB NI AR EHN
7B LomERICEIT 5 LB
PRBEA G2 FEMEE SR TE TV D

MW (LEES, 2007). ZFOZEEAHERT 5101
T EFE AR, 22T, iR oiE EagE)
O¥AEY I 2 b — 3 AT E LIS
A2, IHHEMEEZR->TND, KR
U BN ER B IS T TS, AL
F—ZEOBLE D O E - (IEOL BN
T&E%. L, 29 LEEEYI=L—
2 BT LR A A PRIV B L
7= HlE 720,

2. Wt oOHB

AWF7ECIE, EHBEO P CHLERERRIC
BT B i B8 0 HUHE D3 R L2 TR E A BK L A
LAERMEEEM S LT, BEI 21—
a LV ERERICB TS ESEDKP
AR D2k KON B o R AT fef B & BRI
R 5 FHEEMET 5. T LT, Biafifhr
R BEERICRBIT DY E OIS
FEAMCINIE T D HIEART S BiEYV R 2
L—y a3 v OZYMEERGET D720, £k
TICCTHEBRICBIT 2 Y% B0 D3
FE 3 KON & B o B IREE & v o 72
ERREZRIEH ZFM L, HEME FENEOLL
BHREEATT 9. S BIg, EARMMICIERT S
EHBLONY ¢ o F D& FIF RS
DR T 4 F ORIV —AE,
BAHOBE &R X OV BA T HED D
T B EEER T ) B BRI Ui B SR K
FT=x X —%, ThENnERTLF
EEEET S, LT, YZREORRS
BEEIZB T DM Y« T OAMEB LA
HNE I RIE T B O T 21T 9
Z LT, BEART AT HEET R
VX —ANE, MBE~DOEE L WS T-TEH IS
ST A EEOBMELICET 2R EZED 2
EEHINET S.

3. WD L
AL THEI ED SN TV D HER
HAH S I 2 L—# NaLA(BE AR S, 2002;
Takagi et al., 2004) ZJSH L, BRI L
OFHFEHET NV EMET 5. BT E LkE%
A FRAE OB L & 1 B AT O NEE TR TRE



Ehizbol i, FH/NERITERY
BINT I BN DG S OER R A
FNENML ZLIc Xy, BRI O%E %
FETH. Ykl BT, A S HEOBE)
72 BN E O LR O ARG 2
Z, BWUNERIERT 2038, B,
FIVE RSy, |1, 31, B #5ET 5.
NI E B T R G 5 IR O B IA Zx Runge—
Kutta 7% (Fehlberg, 1968) 12k 0 EET 5.
M ESET O FHA O 7= 0 O EMFIAIL, R
HRUMED 2 FE OB A2 AWT, RIS
7756 & I HE X |2 C 2009 4E 10 H 4 HiZ, FEIR
BB C12 A 22 HiZ, TN EN L7
FHETE E X, MRANES X OVHE O E R, I
BEoBHLERBXOE ETE, MOEER X
Wi R B O BEMREREE Lz, R—27 1
GPS (eTrex Legend HCx, Garmin) ZJEfNE
FOVEIZ, EEa H— OST milli-F,
Star-oddi) ZM@H L TFiZ, H8 KT AR
VA CUNEHAES) 20 B, 252 ik
IR ENE NS LT, 25 3
BWHRETRr)TEFEZHEL, BB TR
R EMNEDINEEFEY 7 TR
1,000 Hz ThUMERE L HIZPCIZREERL
7. LT, MNUTERLIGEE T ORHE
2> 68 ORI O BAREREE A R Lo, #
I e T ARE RV, BEOME L&
PR A R R SR L7

4. WFIERLE

FEHRETHONTBB EFIREOBE 2
N E OB L% EIFERoFENT —%
I, VI al—varE{Tom. K1k
F I S A i i & I X2 C AV B 7 Bk
G Lo EIIROEY I 2L — g
YThD. MOyOEIIIERT DEIOBRE &
FLTWD. ZOLHIZ, BEREIIBITS
ZEAM 72 v BRI X OME A 1 B4 A 2 Bk &
RAENGIEET S LAAREL e o7z,

BET I 2L —a ik niaERIRE
L OERM EICBET 2R R RN S

) [)

M 100 [kof] [l % EifBsE (40312488) O SN 100 [kgf]

WEE (64514%:8) 0

1. By Izl — a3 ckAERFmL
EEOBIERIZB T SR X OYEH
RO

. F 23S on-HAEEREL Y EREZIT-
Ty A L, MOE, MoEss, M
MR O ERREEREO ERIE E Db TH 5. 1
DR FE 1L, SERIMIE T 0. 21-0. 31 m/s,
FHEAE T 0.26-0.28 m/s OFPHZ R L, Wi#H
EHITHFIRITIES AT TR T 5 m
WZdHoT=. WO SITENMET2.4-10m, 7
BT 2.5-9. 1 m DFPHTELL, WEL L
WCHEIEERICR DAL, BERBIIZICKD
1KLY, HBRIGESIZ 2N TR IZE <
B EWHIEAN R S (K2 R . I
L EOEBREMCBNTH R &%
ALTEY (X2 TE), AFEEER T LK
JEE B O 3 B R E S L QMR AT RIS A
MTHDHZENRENT.

h!l: Tt & Adjoriwant L Hedine E E‘llz

5
2! —_— e S
g 10| N ,,,,,,,,,, . [

15 AN Sk LS lazu

2 ¢l & Bottom
- L T [ L
-f- w0 o e
2 59 ff_‘—}-_ M
= ,:‘ i T T T T T T T T T T T T T T 1
= o ] At —Galculztion
: v [eaeres
Em e’ ¥ -
Tl e

[] m 200 200 m 500 00 ™ 00

X 2. #EOREE, M0 S, An-iA B R
DEFERINC BT 5 FHRAE & FERMED
Frif

EERMCIERTENB IRy 4 T
DB ETEENSBREROLELEY 4 T O
TRNVFX—AME, BEKHOBEIEL LD
W B EE AN 20 B 320 D BEER F1 7 B BT
W UFEENEEICRE TR LE—%, Fh
TNERBMAT D FEEBE L. BREED
BRITHE U TAT o7z, MEAE R o R R
BENIZIZRZETH 0 B BT R O B /e
% 2 [l OEEERBRICIB T, Fh 5 0
WA LIRS R A L. ZO/REE,
B ETHEEMOBWRETIIY 4 VTFD
BTV X—AMI LV EL D —FHT, A
AENEEICREFTZR A= LKL 22
HZEMNHLMNEZR ST (X 3).

4000 — 600 —

500 —
— 3000 — =
5 )

= = 400
X X
S S
= =

— 2000 — — 300
3 3
F 5

5 5 200 —
D [}
= 1000 — =

100 —

0 0

Op. 1 Op. 2 Op. 1 Op. 2

3. U4 U T ORIV R 4 () L ife
ANEEIZRIETR- 3L — )



23 ik

RHZ, REHHE], HEEVE, Rk AR,
2007. BT E U U R o F @ EHH], B
AIKFEF DM ERSHHE T, p 108.

Fehlberg, E., 1968. Classical fifth-,
sixth—-, seventh—-, and eighth-order
Runge—-Kutta formulas with stepsize
control. NASA Tech. Rep. 287, 1-82

Kim, H. Y., Lee, C.W., Shin, J.K., Kim, H.S.,
Cha, B.J., Lee, G.H., 2007. Dynamic
simulation of the behavior of purse
seine gear and sea-trial verification.
Fish. Res. 88, 109-119.

Niedzwiedz, G., Hopp, M., 1998. Rope and
net calculations applied to problems in
marine engineering and fisheries
research. Arch. Fish. Mar. Res. 46,
125-138.

Takagi, T., Shimizu, T., Suzuki, K.,
Hiraishi, T., Yamamoto, K., 2004.
Validity and layout of “NalLA”: a net
configuration and loading analysis
system. Fish. Res. 66, 235-243

B ), 8RR B, EAETE, 2002, @
DK & EHEHZEHT HH8H I 2 L —
a UFRIEOBRE, HAKETFREE H 68
%, 320-326.

5. ERRERLFE
(WFgEfeE . W7o 88 R OSBEHERF T2 4 1T
LR

GdEsEams) (Bt 2 1)

(D Katsuya SUZUKI, Shinsuke TORISAWA, and
Tsutomu TAKAGI: Numerical analysis of
net cage dynamic behavior due to
concurrent waves and current,
Proceedings of 28th International
Conference on Ocean, Offshore and
Arctic Engineering, 1513 - 1520 (2009)

@ HBA Bth: oo a—F Il —T3F
COISHEFI-TT, B AKPE PSR EIRGE
SR, B8, 24-25 (2011).

ey Grath)

@ Katsuya SUZUKI and Tsutomu TAKAGI: Nu
merical investigation of dynamic beha
vior of Danish seine net during actua
1 fishing operation, International Sy
mposium on the Formation of Research
Centre on Control Against Negative Im
pacts to Coastal Fisheries Resources
in Southeast Asia —Assessment of nega
tive impact on fisheries resources—,
Faculty of Fisheries, Kagoshima Unive
rsity, 20094-10H31H

@ $aA Bt - LEE FEZ - w1 BT

Lo ZEE IS X OB IC L 5
HABOE, HAKEFEEFTRKE,
HAKE:, 201043 H27H

® &A Bth: ava—FyIal—v g
DICAFEF-11, HAARKEFREFERZV VR
D 214 DOSmart Fishery 2B L T, 2
0114E3H27H

@ A s - (il EORES - BRI B -
WO LA 1 R I —va
v W2 RAEIC BT 58 = R EH
EOBE, BAKEFSBEFRE, HA
WEPERE, 2011453281

() GFo )

(PE &R PEAE]
ORI (G0 )

L5
T
MR
FYE -
&
HEEFEH B -
EWNF DR

ORI (G0 1)

L5
FEHE
MR
FHAA -
H
BASHH A
E NS DR -

(D)
R bl A
L

6. WFTCRLRR

(1) wrgeEHE
$5AK BB (SUZUKI, Katsuya)
MSLATBOE NKEREM e v Z —K
PE TSR « RSEAERE - Tl T80 -
e S Er 1=
FgeE 5« 70449841

(2) #rgEHE
YL

(3) HHENFITE
YL



