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Development of a habitat suitability index model for neon flying squid
by using 3-D ocean reanalysis product and its practical use
—-RECCA squid project—

Hiromichi Igarashi'™, Toshiyuki Awaji'?, Yoichi Ishikawa', Masafumi Kamachi®, Norihisa Usui’,
Mitsuo Sakai*, Yoshiki Kato*, Sei-Ichi Saitoh®, and Masaki Seito®

A habitat suitability index (HSI) model for the neon flying squid (Ommastrephes bartramii) in the North Pacific
has been developed under the on-going national research program ‘“Research Program on Climate Change Adaptation”
(RECCA), and successfully estimated the accurate potential fishing zone around the date line in summer, by applying the
MOVE ocean reanalysis product which can provide realistic fields of 3-dimensional ocean circulation and environmental
structures. Furthermore, the delivery of daily maps of the squid HSI and other ocean environmental fields (SST, SSH, chl-a,
sub-surface temperature etc.) through the internet for Japanese fishing vessels was conducted in 2012, and the interviews
with users were carried out after the fishing period to investigate the availability of the web-site. The results demonstrate
that the information of the potential fishing zone of neon flying squid has the effective impact for adaptive fishery operation

with low cost and reduction of CO, emission.
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1. Ftwic

BRI B LA O BB W ORI D B B i
Po# - ARERA A BRIR O IRREHE 2 & K B 5228 T
B L G HERER O — RN, BEEEAfbE AL
TeRPEBIEDTER & V) AP SBBEOFRETH L. N
2C, MROEEEEPEE L [HED L EETHH
#i] (FAO, 1995) DIEATHRHHN L (il 2006) B
15, IKEEROFHEN 2 5 LA Z RBIC§ 5 1T, K
JE IR B O TN B9 B AHEFEME ORI 3 0 CTE
TiRE L 7 5o TWA (Okamura et al., 2008).

20104E & 1), SCHBRLAE [ B @ISt 7edEE 7 o
2" ] (RECCA: Research Program on Climate Change
Adaptation) O—Fg& L TAY — b L7z [KMBEEEIAED
TR - MU B I O S & EFRAL] Ta Y .
7 FTIE, BHREDVEENAR—2FZ 20N T 7 1 i
ERGRE LT, WG TFMOARHEEE 2 RS AR S
®2720, BHAT —VTEHT 5Lz &SREETY
WY RA 2 MEPRGRESA 2R L, 5T
B - AT ARSI RS A LIRS, SEEREIC
LD EEDP SBEA T — VTR LK EGFETFE O
AHEEMEZ K & ARGHT & 5 BIREHHEE T T % EHE)
FICBHFE L, SUBRZEB O T /ML LD DO R
TR S B SR 2 O HEE ] BR R FTE T TV A S
T 2720DMIERIEE T TV 5,

AT, A7 d s NTEBHOT—FFELY A
FLERCETHATOY Y RA v GRS
WTORRZRS EEHIZ, BIFEGRRBRE L TITo T
WBY T Y AT AEHGTBEENOT A1 A 7 i
TEHEE IS OV THE T 5.

2. 7h A4 S HSIE TN DOREH

21 7Hh 4 AIZOVT

A7UY 2y NOERGWNRAMTH BINEEDOT A
A #1 (Ommastrephes bartramii)\Z, JLIRFEEIZIL < 3AG L,
FEHRETH 5720, BEL Loz oMMl
THEBEROFEI/NS {, HERETH L HKERRR
WK Z: & OPHREREE OB 2 BIEELH~D L
AR ADPHEETH D EE 2 5N % (Ichii et al., 2006).
KR TFEHEERT 27 H A 71, I - BALEE] 0@
W&, BAEFEEAFEEEFNIICREIEN, 55
b HRLERHT O jE RIS & BESET ORI E O & EET 5
EPHIBNT WS (Yatsuetal., 1997). 74 A Hi%4T
O HAROHE (35t L1185t ki) £ 7890 ififzosa L

B, FREONFREICHE LT, £2Eiis-8H
WCHMNEEHRMNE R L& LG CHE21T) [HA
A &, 13 FICEREMA T TEERIT) [4A A
THoLizw, R7ud 27 bTlE, TORLL2O0DM
W - BB DOWT T A A A I EDUEIRALE O B R
BEiTo T\ 5.

2.2 HSIEF L

HSI (habitat suitability index) €7 VI, WRAMOE
i & Z O OBREL A VT, SEBEAKE &R
AN L, BREEARMOME I L I RAMEICE 5
TEOREAR LR T V& EHEAL L 72 Suitability Index
(SD &3k, eNoxfia L, EREGSBRAMICRT, &
DN E T d 5 H % FfiEAL L 72 HSHE A KD B L v 9
b DT % (US Fish and Wildlife Service, 1981) (Fig.1).
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HIGHEE 24T ) FOSEETH 575, Hix e afEOITF#EE
B ZEETL2FEL LTHHSIET VIS { OF3ET
HoubhTwns,

T AA DN TIE, Tianetal. (2009) 2S150EHTE D
W BT, K - MRS - T B O H I & i
B E L CHSIE T IV 2B L, i@ B s = ¥
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WD & WL L 727 71 A 1 O A BIsAY S 5 RREEHE
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WRENL, L2Ladys, #EESN/IHSISA L,
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Fig. 1. Schematic diagram of HSI model
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INSEREEF A, ATOY s MTIE, FEFHICHTZ D
DL NITT B A T OUfEE B E 21T ) 720, BH
AT — )V OFEREEENC A D MG OLE 2 KHTX 5
HSIET VAR L7, H A4 OWEENERIIESY 7H 4
7 DU EE HISHEE 24T 7201213, BHAS— LV TO
WA B) & IS L 72 RE T — 4 2y P Hw
LUENH L. T TERIETIE, [ABTREMIEH D
WG ER 7 — % [F{b Y A 7 2 MOVE (MRI Multivariate
Ocean Variational Estimation) (Fujii and Kamachi, 2003 ;
Usui et al., 2006) TYERL S W2 EEF AT 7 — % % HSI
ETVICHA L7z, MOVER#T7— %1%, Mol
BN X K - 707 740, AVISOIZ & 5 i &
B, RETEROHRKIRT — % % €7 IVIZFEIEL T, /K&
PMEFEOLETA VYV A — VOl g+ 5 L & b1,
Kl - R A IEEOFE— FEHWA 2 &I2XY,
R 72T MR OKIR - W50 s O AT
EPESN TS, MOREEZEE L < FH L 72MOVE
FHENT 7 — & % G BRI WA 2 & T, EEE
DESGETENC OB L HFETE 5.

AETIE, BLCHERFAD, AFTICZEBTHRESR
B[4 AU 2B DT 54 Hifwg QIS E D 720
OHSIET )V (HJE T4, 2011; Igarashi et al., 2011) &
RO TEE O THEL -, EFICHNEERMNET
BESTTOND [BEA Al ODOT7 A HHSIET
WIZOWTHRET 5.

AP EE e o B AR SR A TR 5-8 I #E
ENha [BEA ] (CEFT 5 7200HSIE T VERIC
FRL7T— %1%, BHREFTEDELRMCEILT AN
HEET— %, KO MOVEMT 7T — & O EE - K
- MRS - BTG - AL - RAEBROERTH
B THA NEERT— 51, HORERRER
B L72CPUE (HAZIE (B /890 BB 3k
Ml T s nb) 7z (Igarashietal.,2011). MOVE
R T — 7 O 6 R0 D Ll & E L IREGEiRDAIMNE
3RILT—F THY), $HE54EBDH LD EI30E (i
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T—=F AL T LA B L 7ZHSIE T V2D
TlE, SHEEEBRIITONT A W BET—5 LDl
BAZ LD, BT VRO Z 1T - 72

ARWFFE TIEMOVEFFNT 7 — % % IV CHSIET L O
FEEAATOCH2Y, T3, WH/KE (SST), &
¥ (SSH), #HHEEOAE (VSSH), RAREHE (MLD)
D 4O DB % MOVE BN 7 — & 2> S Hili il L HSI
EFNVEHESTSL, E5ICZOMOVEIZ X B 2KITTET
)V (MOVE-2D & 5)V) 2, Kifi - ¥ - f#E D 3 kT
T—=F EHD AL EI2X ) MOVEIZ X 4 3RITE T IV
(MOVE-3DET W) 21ERd 5. #IRL & RELHD
fiE & AL 890 WA X B 7 5 A J CPUE DFEIfE &
ORRE RS SIHFOMERIZIZ A T T 1V F b T %
Mz, SBREEHOSHEIZLLTONTERE L.

o = Y5 — min .Yﬁt 0
max Yz, — min Y

TZTYld, A7 74 VY FELICEDESNZIn
(CPUE) DOifEMETH 5.

F 72, —IEMICHSIE TV TlakE A BT VR E WA
7%, AWFZECld Tian et al. (2009) DT % FE5EE |, Geometric
mean model (GMM) %A L7z, $7&bH, HSIZ KD
%3

HW:{[TSL 2)
i=1

Thbh. ZZTnld, SHEE L TR L BEEROK
N

CoO X9 LTHELN/-HSIRMSE L In (CPUE) O#1Ml
i e ORI TR L, MR %8 L 72 E 7 ERE
DFFM % 17 - 72

Fig.21%, SST - SSH - VSSH - MLD D & B35 25 5512k L
TAT A PR EATOHEE L7z SIf 2 /R L7z b @
Thb. FEBIKT 2 SIHBORERE LT, 7H4h
2L o TR T 5 LI S 5 SHEO.6 L. o fEAS
SSTTIEB L Z11-18COHMPFICHFHELTEY, Il
T A H DMK TH B 9T LLE (Yatsu et al.,1997)
725 TZCF (Transition Zone Chlorophyll Front) o H%*&
7% 18C (Bograd et al., 2004) OHFIZITITHIS L T
%. F72SSH TiE -30cmfFix & —50 cm £33 D 2 & 12
=7 0d), AVATr— VioHFIELTwb 2 L
MR ENS. F/2VSSHTIE, WENGEL % 51T ESID
AL B AEMERLTBY), LAFOU#EAE BRE
LEDHm0RLRL. FMLDICOWTIE, BEOEA A
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Fig. 3. Vertical profiles of correlation coefficients between estimated HSI and observed In (CPUE) in the case that an environmental variable

(temperature, salinity, zonal and meridional current speed) at each layer is added into the base-model. Red line indicates the correlation coefficient

of the base model (R = 0.110).
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