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Abstract: In fishing port and harbor construction in the coastal area, work vessels for dredging at the an-
chorage, transporting materials, and landing are necessary. The following three points are important issues
for both the construction orderer (local government) and the contractor (work vessels owner). The first
point is to grasp the position of the work vessels for the planned implementation of the construction. The
second point is the calculation of the cost of navigation the work vessels accompanying the order construc-
tion. The third point is to dispatch work vessels promptly when a fishing port or a port is damaged.

For this purpose, the author has constructed the work vessels position and navigation information system
(hereinafter referred to as system) that is composed of work vessels position, navigation information, and
weather information. Then, the orderer and the contractor share the information by this system. The au-
thor aims to disseminate this system widely to orderers (local governments) and work vessels owners.

In order to widely disseminate this system to orderers and owners of work vessels, it is necessary to have
merits in system operation. For that purpose, we proposed the function for realizing two days off on a
weekly basis and the method for calculating an appropriate service coefficient for calculating an appropri-
ate construction cost by using the system. The system will be disseminated by these proposals.

As of March 2020, this system was introduced in 3 prefectures (Nagasaki, Iwate, Kochi), and the equip-
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ment ratio of work vessels under each prefecture was 56% in Nagasaki (40 out of T1lvessels), Iwate 67% (18
out of 28 vessels) and 100% (all 16 vessels) in Kochi Prefecture.

Keywords: fishing port construction, fishing ground construction, work vessel, position information sys-
tem, navigation management, weather information, work style reform, service coefficient

1. EU®IC

HHSHETE THICB W TEEMIZ 2 T % & 7 WL
MTH5L, THROERIHE) MEEMOEHATIE, THOZE
FE (WHHEER) BLOEEREEAEL WL 2ES
(TEEMPT A &, LARERASH) OmEICEL>T, KO3
SSEELRETH L. 1M, TEEEE RN E
D720, VEEMOMBEBOHBATE TV ARNVWI L TH
5. NVEEMOAMBEHERIIFTH T 2 TARERSHESKE 2
R L TWA 72T, EEMIC GPS L T Wi
AR, HBRL T2 LTH, MATHROME %R L
TWALREITTHLGENRETHDL. o0, THEERE
Fld, LHEBERNSKE» Y TF v ¥ 7 1 THRIEEROTE
BREATO)LEND L. 62 HITTHEOEMICHE ) BEH)
OREBOMIELBENFTE TRV ETH S, 2015 (F
% 27) 410 AiZqTo 72 (—H) @HAREBEREH SO T
Y= MILAE, THEZEED 49% HHEY) % T E M
MEESN TV ARWERZE L. 2o & L@z
B 25 E LT T 50ED25% CTHh o7z [\
BRI E SN2 OE THETITHb N LRI 2 8% OB EH)
BB Tld v, THEERH IR MR OE L L =
V, EFESMCEEEERAL L - E D S E NS, R RIGIRS
DHEE DL NHIH CIlIE Z ORLOMWMHBRKEL 2 b, E3
M, AEREEFORTRRICE oC, MEERE, hE
Mgk B & ORI FEICRERHEEL L6 Lok &1,
TEEMOBECEHII R EAATE TRV ETHD.
WHANEK (2011 CERK23) fE3 H 11 HEE) 12Bw
TOETFROE / #ififks X CHERETIE, koK
VRSB RN 2 F R © & T NI EAMKIEZ 1 L 72
O3 H 25 H, EBICEAMSNDZ4 H 21 H & RIFIZ
BNz A, EEoOMmEOREIE, TICHNIEREE
TARMZEL X OEESEEEY OEL 20 5. o T, fF
FAONE 2 0B LT, EEM % Wb R CEIBESE IS
T5HZLE, MEBBER LR EBEOKEFZIHIZBNT
HELIEELD.

VED 3 HOMEER RIS 5720120, EEE TR

VORI I TRERFRFER
Future University Hakodate, Hakodate, Hokkaido 041-8655,
Japan

2 RV TR RS
Future University Hakodate, Hakodate, Hokkaido 041-8655,
Japan

3 ¢3216002@fun.ac.jp

© 2020 Information Processing Society of Japan

FEH CAEEM T TTA T 5 A DNEEMOA EIER & B
L) KRB RE 2 AT L EDNETH L. &
s, VEEMOBBOETH & BB BB & [H—
DIEWREFFOZ L, KEORI > TV L EEBEOEHRY
LR L T2 EHHEE TH 5 5EED, RAIAEEM RS
A ZEIC AN THREHIET 2 2 LT RELE 25005 T
Hb. TODIC, TEEMROMERRZIERL, ZOHE
DRZWHIBEREIE L, TNH0T7—F 2 HBFL, FR
TLLEDNHD. LT, VEEMMOEMEH, EHTFED
VFEB L OENBEEORENRET, ZN5 OEHRY TH
DZH L FEF THA T E DAEEME HIEHR S X 7
L (LT, YAFLEW)) ZHESEL T

VAT ADOERIE, FEEB L OZEEOTE OMRE
BT EDI, COVATFLADOEN EDORXY) v b8
L BTN LR, 22T, TOVATANLELR
eF =5 %L CHERTE DMEEE TR &R
a2 T A, 1A, BEBEBETHCIBVY TR LM
MOZALDOHTOELEK 2 Bl OZER A LW & Th
. CNIEOEEER CTH L8 & HIFE L) fETH
. 552 MU, MHELHRE LR SRR O M A i
TOTHEOHELEENTETWARVWIETHDL, KLY A
7oL, TEEMOMERRE SRMRERO T — 5 2 &H
LTWh, INSEFHTEIEICE o ToODOMED
R ERET .

INHEDY AT LAOWEER, REIZL->T, YVATLD
ER A, HEOMREZAT .

2. EEMOBRE

B R EIS O S TH I B W TEEM IS EART R
Thb HOBEEXTH) LHETE, BRERILETDHY
W ETHETERMOOVIGT 2T/, B i RI1E
W 212137 L — v EORE i 2 R ERIRSLETH
5. VEEMZIZE A L OB THICHH SN TV,

TEEMI LD X ) RIBHEEB THRETINICE-C, &
A EING, MEEE LRSI, DidtSEons
Mk, FEESEORE R T L CHLEES L ONAR o KIS
DEDDHEARRHRIZTHEEN TS, fFEMIZZD=2D
FARMRE AL T 5720, MBALERES 28R,
T3 2N BidsE, SRR RS A RS, ©
N ELETLHEM, TOMGEE L CREEMmN, 5
AL, REC6HHEINTVWE, 6 5ENLEHIC
MfE e LTI o sng. EEMoEEIIR1 B X

21



BRUBR RN 72207797 14X Vol.1 No.l 20-32 (Oct. 2020)

®1 EEMOME CERedt (—4h) HARMEDEESAGS)
Table 1 Type of work vessel (by Japan Maritime Lifting Technolo-

gy Association).
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Fig. 1 Appearance of work vessel (by Japan Maritime Lifting Tech-

nology Association).
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Fig. 9 Pinpoint forecast (short-term forecast).
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Fig. 12 Reasons for not take two days off a week.

L TV nathi, 36.9% THh o7z EllEEticx L
T, A ESHRDPEMTE R VHEEYF W ENPR 12 T
HoH BB L, [RMWRFMEH»242% & —Fm <
o TW5h,

WEBETRICBNT, 4 B8KREMERT A2 L1IE, T
BRRRRIIKECEREND Z L LIFFICHETDH
L. RYAFANTIMEEMD A ¥ 2 — V& AT % Kb
&, MEEM O THREFT LB B T O KRG R O T iz i
BTAHLIENTEDL, 22T, TNOLOKEELT BE A,
4 78 8 IROMELRICFIH T X 2 HREZ BN L 72,

THEIRRERIEG SN LT, THEERTRD
LEEMONME TORSIMBIIERIZ LD, KE KRBT
MEnE, MRHZKHEBRETAIENTEL., 22
T, VAT LKA TREREOBIMZIT) . ZORKEIXY
AT L DOFGMIE R AE G L TIRH ORE X179 HERET
b, LTHZEFIEKRER, BES, EEOEEARTRHE %
EL, TEEHBoOBKE, S AEFHROT7T T L,
B A LI, RH EMEEN 2 ET 52 8T, ALY
F—HAROEKE L TRZAETLZENTEL. ZOR
2B En Ty 2 THEEEGELAAL, 4 HAKDE
BN =R AT RE & 72 . PRHIEEREED 7 0 — 13X
13DEBNTHS.

C ORI, T ICTEEM OB & VESERR Ak i & 5t
HERRFLIRMEEAR SN CB Y, TICLHEEFTO 10 HE O
KA, JAE, FFREE, BRED 12KBMHERTERE ST
TCIFRENDL., 7T 7IIMEEPILIEED FIREINTE
D, THEZESHOEYE LSS 7250, FRHIZ
RHIEEEIT). ZLC, ZofEE LTk 2%
EHIIRELAEZIT). 10 HMTREDSTE LRV
X, RO 10 HECREARH 203 % L)% 5. T
WM, ZOfEELED KT

eEL2KH EEERIE, THAL Yy — (K14) 12
KMs i, TR o B BloK iR ORI R S
b, ZOHLyF—=|JFTHMAET T, 0% KO
RHFE, Aits L OHERTEERE B L Aol % Et5E

© 2020 Information Processing Society of Japan

7 i - EIREES AT A

HREEES AT A
IERRA—
« BRL-IBOMERT
c ETIHOKBEESA—T
HRARHER—T DYy

TRERet (EERHEE) )

% HBEEA—Y
+ I0B#FTORRTH

REFROSETO
HERREEEDOANL OREMBEREER.
i Y3 FTR REERE

|- EELewRORR BULREROB &I

B EHERE

X FEER—T
Rt EZORRRMOYTT

P
 IFEMEOILLT—F
S

[ =

HEMBRRERER
LSBROKBIMED
281295

s 2ULAGOKRBOBRY
L BRIAEDRT

| IHTosBsirosin |

13 REIRERREOMN & A7)
Fig. 13 Configuration and input of holiday designation.

THAR &

THRAIE¥. #H. & THOREEERURLETE

B¥E. fhB&E -_
SERTAE ENEIER

158 | 28

HE“ s = 148 (FEB)
THIE&, *H. % =
B¥E. #hBAs, |
BRI RE

158

™

*E. RETED -

14 fRHEMEENZFORLZTHIA L > ¥ —

Fig. 14 Calendar showing holidays and work days at construction

term.

LFERT D, F72, BEOKRMREROFERME L KH &
TEEH OFRE, TEEMOBEERIL L 72 H OMERLIEIEDATT
ZAH. THAL Y=L & HFORIHED 10 HEOKSR
WROFEM L, 2O HOEEMORMIERE L FRT 52
EHIRETHD (H15), S IARIEHRICHED 1EEMD
TEH*HET LI ENTE L. U LEOROIRERIES FIH

L, THORFEELZHFELETHRE EEERZIET 2L
WTEDL., ZNIZE o TRERIT 48 8 KOERIZF
LI ENTE, BEHT4ESKIER L2 & 2R
HIENTES.

THZEFEEDP LEEOREROMEL 2T 5121%, T
HORFEE L ZHEHEOM T LEROME I 52000
BChbH, FIT, YVATFLAREALTWSERE, AF
B maEo THEEE WHBREER) &, sig (B
FEFEEEE) (122 OREOFIH 2L L /2.

6.2 HARBOETE

VAT LAREHLTWASL,T, EAREREENS,
MEEMROAFETHIZB VT, #EHI N TV MR
FEBEL DA S Tz, RIS S WREE R E L

27



[BEHMAIBFEHNEE T2 T57574X Vol.1 No.i

hL>H—T HERECSRER (1051)

EE IJT Ea) LERE . FNERE : 328098 ~35 118218 Uz

Bi1 0HM
[ & | == | m) mm

EEEQUDEEBEE@D@EEE@ ﬂ

B 100 M M W0 ® S 4 10 N N 120 00 W SO 0 0 180 U0 S

2N o0 o2 o0 04 o0 o0 90 00 84 00 90 00 00 00 00 09 13|03 03 wn

. O EE I BS¢cES [ #RsS (om) 77 SRERsEEs Nl () (770 RABeSER

[FFEROZGE (2
il R!ETE‘E)

éﬁlk = m ];:I w:-;sunmrl e
= | - IEBIJI& C mmm-;
{ERADLIRIEEE
— o RSB l

J&#lﬁllﬁ.ﬂ

15 UG O FERE & BRI H O FOR (BT 10 A )
Fig. 15 Display of weather conditions and evacuation days (10

54 44 56 69 61 18 28 31 25 35 82 30 23 26 43 41

HEEH

days before).

DOREREHELZ>TVWE ] LOBRDED -7 MR

&, MEEE TR BT A EERORE ORE I
TAHHETHD., ZZTYATLTEREEN TV AIEERD
PEE T & RS A IS 5 2 & TRy 2 MR
DHEERITo 72,

THEMIZHEAT AAEHI R L 5. (BEHA
THEHEIEEICBT 5, b L OIS BE OB HEE

it EAEEEBR)

AEAnEE =t 1 H 72 0 R (TEEAROBEIC L D #
7E) x (L H 80 it i A2 %0

BeoC, MemdtREuE, THREMICRE R8s LT
THIETHAH. LirL, FEAEDOHETEIZBNT,
TR BEBEB RS EEBEORR BN T — 7 P HHRE L
HARESEH SN TWE, 2F ), ZOREIII %
DT ThRNEEO THLMEOAMETHIZH A S
Twa, Thbb, FEEBUITOTETIIEREDOTK
HE L WA WHEBTHE L7/ S WA DS EH S 1
TVLORBIRTHL. LaL, ik (SETHEOME
MEARDIRAEIZR T 5 3 1BV, #IEAR THEEORA
BREEOEB CThALLBESIN TS, DEOZ &p
5, MEEETHOMBIIFERI o AR R ST
HEWH)HELZINZ TWD. ZOMEORIZ, VAT A
TEE SN DIEEMOA B E ]GRO EFIH T 5
LDOTH 5.

EMOBRABEOFETEIILT E R Tn 5.
<A >
B R = Bt H %8s H = GEIR H 5+ K H + %4
WEE+ K HE /& 1

<MrE>

B AR = Bt B %8s H 5= GRS H 50+ A A IR +
GEWEE+ KA /& H

© 2020 Information Processing Society of Japan

20-32 (Oct. 2020)

x3 WAKHOHEICFHT 2EME
Table 3 Stormy weather threshold.
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Fig. 16 Range of acquisition of weather information in Nagasaki

Prefecture.
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K4 HFLFOMMOMARE (BIHE% kRO AIIKE)
Table 4 Service coefficient of work vessels for each construction

(wave height for threshold).
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IF4

SHMEXREWE 92 | 230 | 256 | 317 | 474 | 364 | 467 | 205

I

DOREAMAEE 406 | 284 | 400 | 460 | 750 | 573 | F—smL| 205

i T AR R 1B 45
EiFTHEC

BlendidisiEs =
Rii5 T HD 1.83 1.78 2.04 1.70 1.84 1.79 THL 2.05

2.34 222 2.09 2.36 2.90 259 2.81 2.05

x5 KLHOMMOMBARE B KRS - BkE - JEICESE)
Table 5 Service coefficient of work vessels for each construction

(wave height, precipitation, and wind speed for threshold).
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Table 6 Comparison of maintenance systems of 3 prefectures.
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Fig. 17 Questionnaire survey results.
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