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A forecasting method to determine the main distribution area of skipjack from July to

October off Joban-Sanriku coast

Masachika MASUJIMA and Makoto OKAZAKI

As part of Research and assessment program for fisheries resources by the Fisheries Agency of Japan, the main
distribution area of skipjack, Katsuwonus pelamis, in the Joban and Sanriku offshore areas from summer to autumn was
forecasted using a method introduced in 2020. Comparisons were made between water temperature data and fisheries data
by FRA-ROMS, an oceanographic forecast model of the Japan Fisheries Research and Education Agency. We found that
skipjack were frequently caught in areas where the sea surface temperature was 22-24°C during July-August and 19-21°C
in September-October, and where the direction of the water temperature gradient at 20m depth during both period was from
east and south. The ratio of each period’s catch within the predicted area using the above parameters to the total annual

catch in both periods between 2010 and 2016 was comparable to conventional forecasts, meaning that our forecasting
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method performs favourably to previously used methods.

F—T—K A, T AT LA FRA-ROMS,
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(TR EEARSEIIZEt > & — AR FEAT (2002) &0 POk, 45 UK RS G IIZE Y > & — BB KE G IRITFE AT (2016) & O3k, —#BTZ)

FBKOEY L, B, BAHOVEN] & %2o7 (F
[ 1936, Sugimoto and Tameishil992, — F 1996, 7K i
WAEWGE Y v & — @R ENIIEAT 2013) o P 25 4F DU
Feld, JKENSE O T > A 7 4 FRA-ROMS (LLTF,
FRA-ROMS £\ 9)) ZHWTTM E N2 IR LT,
Bl EfE & BB, MM TEOMAEAHIR SIS
E9W o (M), A5 TIX, M 2ENSE
AEN7z, L EBRNTEBNREE, ZREMos Y+
FHAOF T L2 FHHT %,

MR ETE
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MBI L DRI SNl E 7z 7 — 7 OKRTES
B, mARAIn - P I E BISHEE, R /10N
i CTd 5. FRAROMSTlE, Bl 7— % 2 HW T 7 —
YRALEATH S LT, BEETFVOEBEE ED, HE
AT VIR, M4y, WM A IR T S 2 & AYT & % (Kuroda
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B, T CAHDUEERR R A XE0iR 7 EATEE
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FCAHLREPRESINT, YT ORPHEESI TN
HQRY 7 — % &MEH L7z KI21EQRY 7— % $ux Al
T, BEIERTEICE LD TH L, 14HDON
W OUIGIANEE 5 O MG A S ARINF R TIL
Whe SHIC: A LG ZERBBRIEA~NE LAY, 6 Hh
SRAKEICHOERE L, 78 Aiddb L, 912 HiZAhT
THTT 5. EENROLKE (710 H) I2BWTIE, Bl
TLLEIZ BT 2 D Tb N T 275, R Cld
Wk RO Y iR E R E T L0, KT —
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BARZ VT T (X, 2)i=1,2)0 5, db% Heie b | 7=
1/ Gos (Ko, 2)i=12) % FHHE L 720 YT, T xKiEA R
D EVD . & 512, QRY MR Clto, Xo) & FIVT,
HER CE AT L 72 RKIR O SHEE 530 Noyrs & KR/ EL D
T3 T DHELE 73A5i Noy2ai % IRED & ) IZH I L 72 (1K3) 6

Noliymz)=a-L1,219i<1.+1 Clto, Xo), INo,rl=1,(i=12;m=1.2,...,25),

No,26lin2)=b-Y 26,2 £Go,i< 2Gu1 Clto, Xo), INo,2dl=1,(i=12n=12,....9).
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ZOFEMIZB W TRAKIBEOHI % 5k 141-160 %, 2
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FELF O L L7z,

BATESEEDT Nor(imz) & Nosglinz) lZB1F 5 FRA-
ROMS DKl & UVKIRABLD K T OHIE DR ) % Z i
FIINY B 720, FHem 70 AR & S 5A6 Nwr (im)
& Nwsolin) 2 IRAD &) IZFIE L7z

Ny, plim2)=c 22 N =1, (i=1,25m=12,...,25),

Ng,r(i,
Ny, s6linz)=d: ~ ,,:) AN, z6l=1,(i=12;n=12,...9).
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72 (M4 /%] )s FRA-ROMS @ %8 £ 43 45 Ni. . o(1.n.2)
(4 H5)) ZWTFNRORETH, MELOEEITON
ATHRLEL, ROTHLLHEE TOHANEL -
oo TNEEDRETOLMAEO I VBNV &2 &
Wd b LEZOND, KiIRAE DN OEHRM X HHE
G3A N, oo(Lnz) (K4 455)) Tld, KERE% @72
REMPRAZTON VA, ErLHEEITONMLE,
2SI ETOHAIIBNTE o7, B, Ithrd
WETOHA, LI, FALSLILEFTOHFADITEALIL,
FnEhn, BAGROmMIEH, 250N, mEEM M
HhTw/z, 25 WET, WAL ET, MH2HM
IC, HA2rodtEFTCo400HRICF DS,
20m LR TIRENSH T TOWMTRD L L, 30m L
TIPS HETOHANRD L h o720 20m HEIZ
BWTIIH2? 58 TOHATQRY DI A, ©FD),
QRY 12 BIF iR D 51.9% D& ENTHY (X4 L%
g, Tz, EASZOHESATH 20m EIZBNT
WS ETOHAIZ304% & ENTHT (K4 45
HED), MOBELIN SN L5025, 20m D FAi L
MOEED 575 & DORMIABEEZND LD E) et 7%
AT 2 LT\ e\ Wi O A HLIEER 525, 7-8 IS
7 F HIESE S AL B H I BT AKIBATROHMIE, 20m
WZBUAZEPOEETOHATHLIEDNLNEWI) i
NHLILRRTLDEEZLIENTES,

9-10 B QRY I X % KiEDHHEE 5545 Nor2mz) (X3
FHRE) &, T 0-20m TIX 18-19 FElIZBW T —72
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L T\ 72o FRA-ROMS @ /K ild O $ FE 43 A Ner(2um.z) 1%
(34 EE) 1, 7-8 HD LD LRI, WTNOE
FETH QRY 12X ZHEEESA L 0 L WK IZH -
720 AL EHEEAT Nwyr Qmz) (3 455 H ) T,
W 020m T 19°CICHRAEZ D, AL N
BT AHE DL WO E GhbEs LT o
JETH 40% % B2 Tz,

9-10 HIZ BT 5 QRY (2 X A IKiEA B D J7 18] 00 38 FE 45
Hi No, o6 Qnz) VT NORETOLEELOHETON
i THRbZ o7z (X5 /£5) . FRA-ROMS O i FE 73 #ii
Ni, g 2nz) (5 HF)) 1%, 7-8 HEBE, WFhoREE
Th, MEPOHETCOHFATHRDGELL, K THEHLL
MU E COHMANLP o7 KiRABLO M OB &

BAFE AT Ny, o6 (2,n,2) (S 4351)) Tl, &BEEIZBW
THEPOHEI TOHALEELSHE TOHAICHED
DLEIENLL, 40% HETH 72, 7-8 AFEE, AEFHENT
LT o TWRWAS, 9-10 AIZBWTH 20m EIZBITHHE
POEMETOHMAELL, INH9-10 HOH Y A AL
TSN DMERBORH THLLEZ LN,

BEBIBINTA—8  IUFDPIVE BT LM
LT, KEBIOKBHEDO T MEH AT, KOLHIZFE
BIbZ e TE,
SRR, 7-8 A& 9-10 HCx LG, M KIRDSE e
22-24°C OFiFH, 19-21°C DA,
S KIRAE O, 78 A, 9-10 HE b,
W, HASHE TOHPH,
INHDINT A —F DIRTURERE L, RN -
=R ORAARIBUNAFTET 5 BWLRBEKOK ) B L oTh
BRBEASEOILTHENIZH 720, TN FE T [HEFREAKD
wROML, BLU, BASEOWME | & L CwzErmmlk
TFHARM 2 EEBILL72b D TH B, B, 9-10 A DK
OBEESAT I, W (0m) 12N 10m RO A, 19-
21°C DHIFHICL LEFNTWD (M3 552 BH, 46.1%)
A, 7-8 A OBE S i x B/ L, 9-10 A b HETE KR % H
WhHZ kb L7z T2, 7-8 HOKIBAE D IO E A
&S (445 12onT, ErSEITON
BIZEENLEEDS 20mEOD O (304%) L 0
(0om) ® b D (305%) XD EMZL VY, 78 HD
QRY DM (4 7E5)) 25 20m EIZB W TdE D
LWk, D, 9-10 H D QRY DMHE A & A &
BT (X 5) 12BWT 20miETHELLEETON
BICEITNLEEPRDLEN 05, 78 ADOKIRES
FEOFMIZBWTD, 910 H L[A L 20miED L O %R
HysZ & L7
INSEDONRTA=F R ACTER L FREESE T
QRY D #H| A % 2010-2016 FDHER O FH T FE DO MG F &
20102016 F-DF T LN ILHR L 720 fERTFPAC L A FRIF
(FEH) IEEENICH»INI2DOTH L7020, BT T8
o TWRWVWOT, MFEOR (22 218, K14) %

20m EIZH

KA. BVFOESATEIFICETND QRY DifiEROE S

PR OTHTE BUTO T Tk

7-8 H 9-11 H 7-8 H 9-11 A

2010 4F 15.2% 16.6% 19.0% 27.2%
2011 4F 25.6% 42.7% 0.8% 22.5%
2012 4F 8.8% 11.6% 2.8% 23.2%
2013 4F 10.2% 23.1% 28.8% 30.1%
20144 8.6% 51.0% 19.5% 23.3%
2015 4F 41.5% 13.8% 37.0% 19.2%
2016 4F 6.8% 39.6% 23.6% 10.7%
Ty 16.7% 28.3% 18.8% 22.3%
T {7 12.7% 15.8% 13.1% 6.2%
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ArRETLE, R1OLIITho7. 78 HIE, #H
TFEIT L 2 FRAERTF P & R EDE A D QRY
LI LTETBY, 911 Hix, BUTFIEICL S
FHAERTFEO S OICHNT, FHE L TUIDS

FHEL Lo TV B =T, BERENFNSCZ>TY
720 BATTED, RO TR ZHEL 2575, [
REOHEG CHLZRRTE LI NI >7
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B 5. (/) 9-10 HD QRY 2 & 27 A HNfME SN 7o 2 B BKIRA O OB A, (1) 9-10 P FRA-ROMS DK i1
B BKIEAROH OB, (1) HASHT L7z 9-10 AZKIRABL 7 10 41 EE 537
A O RAME 2 HORKEE LTS, RS 0,10,20,30,40miEEDOLDEF LTS, FHIZFERENTVAEMEIE, &5

FRIZE TN DERDOEGEFT

bz, FHIERAZSEHT L FEEHH L, QRY &
F TR B & ORI BL 0> J5 18] O B8 53 A % R &
CICHIT AT LI XY, By F DESESORERIE,
7-8 A, 9-10 A ORI ASZ 1211 22-24°C, 19-21°C
OFFICH L Z L&, 20mEKEAEDHINA, 7-8 H,
9-10 L2, WM E2oMAE F TOHMHTHL Z &
L, TNHDINTG A—=F FH Y FOESAGET
HWICHHT 228 & L2 BUITOTFMFETD/NT A —

A, REEZ L OBERES AT OLER N B B X )
WaATo72 A, M A B AR T2 MM X
EEHDO—DOTH 5D,

PEROFUMFETIX, BEAREKOEY 1L - BEK
WOMEFAIRE L LT, K% 100m 2B 5 KiR 10°CD
FEMEHE W Tniz2s, BUTFECIRRAKEIZ BT
% Hh Y F OERKEOFHEICERESE LRI /8T £ —
 ERERIICRAET I ENTE L, A E4 K (1962)



TIE, B & EERBE KSR IS HE 9 A B L
HEFEOBARTHEE SN, ZH2 Y 4 OREKE
AOJ L EFEET L ERTH L LIEHLTWwWE, o F

D, BEKFORELD A Y F OB R T BRAKR (18°C)
LR L2k, db kR h Y FAKFEICD
HEMICLMBEIER LT, TOBRKE, 2FD,
Bl R KOE Y 1 LoD > F O 7% )
LTV ERIRWML TV D, AFICL DEHR I N
MEPEBRIE /ST A — 21k, IO OEMMRAMRICER
PEznz, mELZb0EEZ D,

SRS L2 FHTEICBY T, BEREEONS
A—=F L LCKBOATHHT LI E LT IV T
M3 LR O B PEL, - 5% (1934), F=H (1936,
1939), A#F (1954), HH (1955) % LIZBWTH Y
UG AR 18-26° COHPAIZ LW T & kT 5
mE, HhASEHENTYE, T2, Ay AL, i
B 2 S Ui O & AL B3 A BRI, RIAR R BEGT, E2
EEEbYERFEOZEFONTVE (AH - UZH
1989, Sugimoto and Tameishi 1992, {H#E - [fZ4 2011),
=7, KBLDAOUEFERE ST A — 5 H3h v DY
DOFHR KR L TV B E VI RENDH D, B2
12, BERFICOVWTIE, WY FEREKSE LRSS
FEET PSR ERICE D, WERIERE DT
TENCE %52 5 2 L (Dizon er al. 1978), FRIFEIE
J£ 3.0-3.5mL/L &\ 9 BB S WBREE S LEETH D T &
(Barkley et al. 1978) S5 SN T3, $£72, IV F

OFARLTEE (245mL/L) 2R L, FKEKTIXEHAIIRK
B (45mL/L) (23D < 2%, KR8 LR O KTk
THEZ ZEDPLE N ELFEMEN TS (Wild and
Hampton 1993), Z5 5 (2009) < Mugo et al. (2010),
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6. FHI24FEDHYAO ARG T 45 A (F 12 7R,
HE8HAET 9HAT (10A)
K RE B 7K B R 92T 0 ok — 2 R — 2 (https://
www2.fra.go.jp/xq/7K E BRI S8 T /7K RE i U/
skipjack_info/) IZ TR SN TV A M EZHE L 72,

THERE - FAR (2011) 1I2BWTIE, 7Y & O H
7 0u 7 A VIEE ORI S & TRGHBN D B 2 L AUR
BN, BCENTLZA Y FOERBTH L Z L HIRE
ENTWwb, & 5|2 Sugimoto and Tameishi (1992) TiZ,
EHREAKOR ) B LR BEKEOwENIC BT, Y
FRFTRL, AT - NEA A REL L HBL
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