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(P A B2 T BEAIEE K = WETE BT AN AR A 55 i e il S UROT A A 9242 g 200090)

HE Z # (Ommastrephes bartramii) = 8 El £ Wb K FEEZH L H T4, sHagit e
WM ERE YA RN EENE AR A I 2005~2013 F R EEZBEHRNE &k E
RSN BN EE T E A (S)W 2 M, AR EFEERRE. 4% aChla)ikE. %
AT TR E 1 100 m KRB Argo FAR KB B AEE WE IR R T, B dELMEE, ART A
FIZNGLE F oy Sl ko L RARLHWMART, B 2 E 504 HHS)ER, F
HAZFEEHNGARENERELTE, 2HEANSRELRNERE T, AIAERERLWHEA
AAEHOEE, £, 7-11 AEA 8 B 5 48K R 44 % 0.853 (P<0.001), 0.773 (P<0.001).
0.789 (P<0.001). 0.745 (P<0.001)#1 0.724 (P<0.0001)., &35 A FH Sl A E 2 545 & s 4%, 3
MEZEFTWEM, REAAAAR, £EEmAME(7. 85110 A), 100 m AFEEH S %t HSI
Bams T RKAEER; MAEEARMALA), SEXREBEMXN S /¥ H HS WREEZRF,
Az A 2014 FHATHR LS, FRERG e fEZ oM LEA -8k, 25 %51H4E
RER, B HS (G0.7)8 X8k & F & EREN 49.06%, K HS (<0.3) X &k E X & 9.06%,

KA ZHEA A - hiEGTRE T
KA

hE4SRE S931.3  CEtkRINAg A

Z i (Ommastrephes bartramii) & VG 1t K- 1 5
LR RG Rz —, A R N R A R L
PRRKAERE . VU R AR TP R AR AR, Horp,
PARRAC R AR T 170°E LIPG 37 (Y atsu ez al, 1998;
Chen et al, 2003), J2& I 7E P JL K- AR BEE 1R
(1% G P53 S (R BT 2245, 2010). fFh—Fh AL AR 4
JRH A A= 252 32 303, R AR BE R BE S A k)

Fa, WAKTE; HRFH; WEHEH
XEHS  2095-9869(2018)01-0064-09

bP 5 R 37 1Y BB 45 AR BUEk (Chen et al, 1999;
Nigmatullin ez al, 2001), MRHFZ AP X —FeE:, H
WAk 22 3 g ol i T 3 A MaxEnt(Alabia et al,
2015a, 2015b). GLM Al GAM(Tian et al, 2009b) ., Il
M35 45 (Cao et al, 2014; #5775, 2015) , 37 4[] &
LT 2RSS, 2016) 55 2 Fh 32 10 GE IR IEAl it 37 53 A
TR, BRULZA, 5 HbdE £ (Habitat suitability
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index, HSI )5 AL 7E i Il TS 3] 1 Bk 8™ 32 14 B

FH(Vinagre et al, 2006; %55, 2007; Chen et al, 2009;

THLAE, 2015), Ffaifady 5B N Z R RIS
A A G (FR #7455, 2009; Tian et al, 2009a;
Chen et al, 2010; Igarashi et al, 2013),

ARSI AT, HSI AR Y ) e A T A 4 i
Feik | e/ METE . BRMED . JURERBI AR 1
B4 5 REERES, 2011), HhEARFEEEREE N
W —F ik, R AT, A
J5 1% BB T A M S e 3 A S, b 4 (R B 42 4%, 2009;
Chen et al, 2010)., it KAEAR AP EAEZNIEE
JEFRE 2 R MR ACE , Ak, 2 Bk i &
AN TR DR 75 5 L8 A8 B0 Bk R/ . il &
FARR T E AN T S| AR AR AE, o
K AN [) 25 e B B HE S 24, MOS0 DA R i
AR R AT, DT T T4 T RN SR i 3 A o
W (9 5T 245, 2015; JUVLI4E, 2016), [HE F MR
FOHEA — E 1 P 13 A 4 A R e A 3 A 2
bl fg HE—4lE R A EA A, BARHEA
[FIAEN 7 SI Z A RZe bk d, ioh, IRk
HHHMKH —E RN, DR S,

AL B A3k HS BERISERE R
FERAF LRI, A5 S [R) R 52 38 ‘B8 BORCE 1) i
PRAELL G, IAT A ) A A A S 80 e o B L 3 T+
R 53 B RO PR 6 G P BRI — R 1 2%

1 #wREFE
1.1 #HIFEAIE

111 BEHE AHIE 5 v i U AR A R i
TR ROR 42, wF[A] Y 2 2005~2013 4F,
2S[AIJL N 145°~170°E., 35°~47°N, W& fLHG4 =
H . ZSEfEREEMAERE). r=a . fEl kg,
Fi 1ox 1A% 4> A b AT 80T, R LB 4% ) i
$HE (Catch per unit effort, CPUE) FHI/E il %5 J5 1)
FERE, BT H M EdE T, CPUE S
PR Y R H S 3 e R E T oM A R (5 I A€
&, 2009), K, Jf AN REAR Ly Hh R AF 32 0 i PR IR 2
AR R SZ AT 55 R, (H 224 BN A gk
A NI A AN g ST R A el F A e o
2015), KUk, AR A 0248 Bonita ik A
S B AR RN E bR . AN, Loy A BN 4%
J1i (PRl e 450 S SE R T 508 B R 5k, DA
AR TS0 38 B R ORI R A T A, DN R A5 B

AR
112 FRBEHAERR LA Kbt kW, Ffa
W37 5 R E(SST, C). MK a WJF (Chl-q,
mg/m®) Fl SST 46 J& 58 Ji¥ (Grad, C/km)f %1 X% £
(Chen et al, 1999; 4% )%, 2015; Chen et al, 2014), 7%
55 SST 5 Chl-a 1 A VRN NASA 1
Oceancolor K ufj (http://oceancolor.gsfc.nasa.gov/) 3k
3, R 1ox1 Mg ST AL, JFRAE P 4F
(2010) [ J7 ik 1155 SST B i B . ARWFFE X SST B &
H1 Chl-a 434 47 D'Agostino #:36, 4558 W, W)
{H (Skewness) 43 Jl & #| 2.082(P<0.001) f1 0.659
(P<0.001), ¥4 & B AR, Ptt, X I HCE SR
SR, 43 BICAE InGrad F1 InChl-a.

FAh, WEFE R, PUA R 22 0 P9 it 7 KR
e E A5 X0 0 B IR o A A B, HORIZOK SR
B K)ZZ0h 100 m (MRBi4:, 2015), ABFFH %
REE KR (T1oo, C)YWAENSHEIREE N F2Z— x5
HoH A i Bk B B HL M (JAMSTEC) #2 fit
(http://www. jamstec.go.jp/), & Argo A 215 W5 #r
50, AKOPZS A HER R 1°0x1°,

12 HS =B EL

HSI #ALE 20 20 80 AR 36 [ M A= i
PRI, 2 I AR 0 G L 13 R R
92 b A 55 PR 7 22 ] 6 R P e 7 ik, AR i A 48 4K
M, S BT, R BUBE SR 0~1 2]
(Bain et al, 1982),

R A8 55F (2014) 7E K B8 4 46 £ (Thunnus alalunga)
W7 B R T AR RN, RG0S il
o AWFRAMRA T AW, ik sl g% )
AR RS R, 43 i T 5 A5 PR DR A Tt
(A 1), FXHUAEIEITIH—fRAbEE, DT 45
BEEH T SIAR 2).

Y = aeb )’ QD
Si=Y/a=em’ )

K, oo DA BIHFFEMSE, YRR =
S EIS I, m AR RES, [l me (SST,
InGrad, InGhla, 7o) o

IR, 43 DA A o R 997 55 0 o BEl, 315
ZEAE M E (HS) (Tian er al, 2009; |garashi ef al,
2013). R4 Brooks(1997) £l , 4 0<HSI<0.3H,
AT AR A T R AT S 1T 24 0. 7S HSI<SL A Ay 25 S et A
B, AR DL AR X TR 25 R T ST, O
X} ¥ 3 TR SR A T
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1.3 HHEARMLMEE

1 b3 S Bt b A BRI T S R SR RS S
WHIEBUCELS , 76— A FR KM T AT, 115
BRI (A 3)h

HSI=> 4,9, (3)

m

LR AN -
0<p,<lH > j,=1

Aob, om EXIF] 1.2, p U507 78 v i e i
M RE, FIRGIT s SAS(Statistical analysis
system)#E 17 R i

H1F S| ¥y i HEE I 7 5 ksl 5 5% R
KRN, EHIE T FH AR B FAE, HAE SAS
HORRELIA G AIE XS B, #EATIRAE , TT— HL2%5
g, MILGEIELL, WATRESE th T AR 55 4

) Sl ZIE A2 Em LA, X PR AL
P E o EEXTRCFP AT AR B B, AR ST 48LE i
AIC(Akaike information criterion)t K {8 A i BE b 1
MBI T i, AR AR ) i A i 8,
PRATY BA IEG R L T3 46, BB m) 21
FAFRANE Y, W TR TR I 24 o S5 1 S i
BERE 1A TORECR AR, , B I 2 o 5 1 X B 78 ) 52 )
B L WR 2 SR XA 5 e 2, D AT
BB e [ 2 RS A AS BT (Pringle et al, 1971),

&R

21 BINMEETFH S MESH

MR-G5 H it AR Hi 57 55 1 i AE AN [ R [ 1
T AtEl, FIAR Q) B A TAEL AR, 2R
RN IGEN T 19 S| RS REGE LIk 2),

N AR

®1 UEREANEMN 4MHEREF S HENBESH

Tab.1 Fitting parameters of S| curves for 4 environmental factors based on catch

WiRHEF SR 7H 8 H 9 H 10 A 11 A
Environmental factor Parameter July August September October November
T FEIEL a 1396.093 9733.155 4420.723 4377.309 2734.804
SST b -0.097 -0.640 -0.135 -0.280 —-0.456
u 18.156 18.727 18.112 15.005 13.232
M4 q W a 1520.892 5738.650 3789.270 4044.069 2790.793
InChl-a b —-3.568 -5.178 —2.363 -5.028 —8.856
u -1.809 -1.650 -1.173 -0.768 -1.010
SST s 8, fir a 2938.713 9902.128 9882.691 4913.897 1371.952
InGrad b -9.871 -8.577 -15.175 —4.799 -1.198
u —4.646 —4.398 —4.329 —4.305 —4.183
100 m /K JELEE a 1921.776 7131.652 5625.570 2898.164 1493.591
T100 b -0.155 -0.308 -0.224 -0.104 -0.109
u 8.659 4.627 3.654 4.726 6.311
2 UEHBSNBEIEMN AMTEET S HEHASH
Tab.2 Fitting parameters of S| curves for 4 environmental factors based on fishing effort
BT 28 7H 8 9 10 A 11 A
Environmental factor Parameter July August September October November

g FEIE a 1274.084 3336.964 1861.086 2778.124 1299.522
SST b -0.107 —0.398 -0.110 —-0.409 -0.363
u 18.995 18.918 18.363 15.360 13.170
W42 a W a 2648.514 3400.434 2479.571 4862.455 1924.206
InChl-a b -12.063 —4.206 —2.093 -12.414 -5.219
u -1.982 -1.645 -1.280 -0.737 -1.203
SST K B i a 3778.298 5496.910 6365.371 4900.782 1742.264
InGrad b -3.743 -3.301 -5.574 -3.099 -0.389
u —4.622 —4.485 —4.349 —4.471 -3.319
100 m 7K JE a 1625.169 2524.857 2498.248 1622.894 804.219
T100 b -0.118 -0.218 -0.233 -0.074 -0.104
u 9.188 4.822 3.748 5.398 6.619
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P {H¥/NT 0.0001, 1 b 1 u {HiHE A& HEH T SI
H(ARK 2),

22 BREEFESEASY

FIHRTRI SR VR (i 4K 5 A 455 55 ) ) 1 34
BiHF Sl EMZA MR HAEE HSI, TEA R AL
X )R T EATEA A, M 7~11 A B R
AL, XPRERIUEAT AL SG , R A O R B K 3(P<
0.001).

% 3 A, YLK EAE R SRR E A
F, 4% H 35 HI G R B 0.724~0.853 Z 1], 44F
SEYE R 0.777, BRK T LB 8% J1 50 S| R IR A5
AU, FEHH DL R B Sk LA A AR 4D 5 SR T AR

Hdr, 7~9 ALK 11 H R TERA BE W
AR (7 M Slincrad» 8.9 H 34 Slsst, 11 H 24 Slinchi-a) 5
IM7E 10 A R 4 e 398 2R . &t
K, & REAS D P EI/NT 0.05, 45 H 158 rh g
FEAR B RO 1 HAESHIEAE, fF 6 eyl
%At RESTRICT {HISAN 3, WL 55 (X A5 7Y
i RE e T JC I g o T AR vy 22 I ik D
(VIRX/NT 10, U B B AR 2 W AN AE 22 HE 3R 2k
PEIRGE, MTIAS 2 520 2 AR A S50 IEff Ak 1.
R SEAGTHE MR RS T 2857 75 F G AR Rl 27
HErAELL, 7 H R Sl 1100 M1 Slinchias, 8 H 124 Slt100,
9 HN Slinchi-a» 10 H342 Sl 1100, 1M1 11 H 2N Slssr
(& 4).

#*3 ETF2#AE S RBEMNREMEGRE
Tab.3 The goodness-of-fit of models based on 2 different SI sources

W% 5 A OC & %50 Adjusted correlation coefficient

SI 3k Source of Sl 7A 8 A 9 A 10 A 11 A L AET Y
July August September October November Annual average
a3k Catch 0.853 0.773 0.789 0.745 0.724 0.777
%% J18 Fishing effort 0.485 0.606 0.566 0.564 0.477 0.540

*k4 HARBWESHMAIT
Tab.4 Parameter estimation of regression model

SHAMHE AR

At G Pararmeter Standard t ?ﬁfr% PiE ENERFEHM HERKET

Month Variable estimation error t-Statistic P value Typell SS VIF
7 H Slsst 0.258 0.075 3.450 0.001 1.328 5.635
July Slt100 0.436 0.074 5.890 0.000 3.864 4.386
Slinchi-a 0.306 0.049 6.270 0.001 4,372 1.575

RESTRICT 0.824 2.667 0.310 0.758 0.011
8 H Slt100 0.477 0.053 8.940 0.000 9.179 1.222
August Slincrad 0.381 0.067 5.700 0.000 3.731 3.246
Slinchi- 0.142 0.068 2.090 0.038 0.501 2.783

RESTRICT 2.835 2.278 1.240 0.214 0.178
9 H Slt100 0.268 0.077 3.500 0.001 1.335 4.288
September SlinGrad 0.234 0.047 4.950 0.000 2.666 0.908
Slinchi-a 0.498 0.084 5.890 0.000 3.783 5.436

RESTRICT 2.783 2.103 1.320 0.187 0.191
10 A Slssr 0.153 0.067 2.290 0.023 0.635 2.237
October Slt100 0.365 0.083 4.420 0.000 2.367 4.866
SlinGrad 0.206 0.058 3.520 0.001 1.503 2.074
Slinchi-a 0.276 0.080 3.440 0.001 1.433 4.890

RESTRICT —4.352 2.493 -1.750 0.081 0.369
11 H Slsst 0.401 0.072 5.590 0.000 3.478 1.669
November Slt100 0.289 0.098 2.940 0.004 0.958 4.683
Slincrad 0.310 0.070 4.410 0.000 2.159 3.353

RESTRICT -0.641 1.998 -0.320 0.750 0.011
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23 2014 EWIMERELW

i FLBE S HSI 3 A28 ) (G 8 b o 2 p G 381 3 ) Ak vk it
a1 H HSE AT B B 2 (R e

A 2014 4 711 IOIRBERCHE P B ABUR. 0T b, ik 42.10%, B BUIBCRARA 2.
FEVRIFIT fa i 0 HSI (I, 545 7 (A i 3t
SR, SRILE L Hh, Al a 3 e

o ECR FH Y 4357 B0 031 2K 37 (1~4 AR 3 =5)
LER R AR IE HIE R AGEEAE 7 H 4T 40°N
LAy, EE A AR 155°E LAPE Al 160°E LA b /K 3,
SRR e AR PGS HSI (A X ; 8 H Hidlifaiz i)
KA, 55Lbritaints sy m—8, 9 A1
i RN 32 B i b T RS 3R B B K5 10~11 A #adgn) PU R
HEBE . SR EH, HSI A& AR (5 5) X 5
%FT(ﬁ%E’JhEk%%J&jZE &, “HWMBI T INTE
25 0] BA Bk et 45 R L3 5, 2014 4 HSI>0.7
() DX (T R R ) B e R 2R R
49.06%, 111 1% J5T £ 4G 2, 1 143 X (H SI <0.3) 1 ) 3 4
M i AN 2 10%, M4y H s il , 7~10 H 7 &

7 A July

45°

40°

1450 150°  155°  160°  165°
9 H September

PYAC KOV VE 22 g T AN s BT 3k R 26
FEWRARIIY, 22 A s AR Jb g, oA R 5 R
ALK, 8~10 H 3B 535 A8 5 W i DX 3 K L i
KR, 10~11 )5, Fefapl s R KA v e m
W (MR 42, 1995), Hafalg v di . A28 5 A .
WP T % B AV (Chen et al, 1999; Ichii er al,
2009; Chen et al, 2014; 43 }%5, 2015), AW HA H
P At RS D e AR, (HBAY i BRSP4 S AR H
AR S LR RBO/ NSy, 17— B Bt
T AR F X R R R AR A, PR R, 1E
ANTF)F Ay ASTR) A58 DR 1% 4 A AR P AT BT 22 5%

8 H August

. - —
145° 150° 155° 160° 165° E
10 H October

N r'y
145° 150° 155° 160° 165°
11 H November

145° 150° 155° 160° 165° E

40°

145° 150° 155° 160° 165° E

S H AR
Monthly relative catch
o 14 Level 1
o 2% Level 2
O 3% Level 3
O 4% Level 4

HSI

m 0~0.1 ™ 0.5~0.6
e 0.1~0.2 = 0.6~0.7
— 0.2~0.3 = (0.7~0.8
I 03~04 = 0.8~0.9
= 04~0.5 7 0.9~1.0

K1 2014 4FSCBrfR i 5 HSI BRI TR 45 2R LA
Fig.1 The comparison of practical fishing grounds and predicted ones based on HSI model

x5 2014 FXFRFEERE HSI FAHET & b F
Tab.5 Proportion of practical catch for different levels of HSI in 2014 (%)

HSI 2% 3 SCR AR P 5 5 Lt Proportion of practical total catch

HSI level 7 A duly 8 A August 9 A September 10 A October 11 A November 4=4F Full year
0~0.3 6.77 16.10 4.48 0.01 22.69 9.06
0.4~0.7 34.75 33.68 47.53 45.02 42.12 41.88
0.7~1 58.49 50.23 47.99 54.97 35.19 49.06
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31 ARFELHREERFEEESHF

WF 55 F W], SST XiF 2 £ i 3 (1) 4 A 5% Wi b 3%
(W7 %42, 1995; Tian er al, 2009), {H i T B A T H
WG, — A RS K28R, Wik, WEKE
S5 KA Wt Nl B T B AR T (SRR
2005), HiE L SR EINE S B, TR AEAL
FEEER(HE 1 h)EEIHE 1 h 58 AR B
TREEN SR 120 m 2247 (B H-4%, 2016), 1fif 0~100 m i
JEE Ao B R Yt AR i B R 2 — (MR 4255, 2004)
B A5 (1983) I\, AU RSF-VE 170°E DA VG Sk Y 32 %L
KL, 6~8 H 100 m KIRA/KIE S F Mg f %
VIRHR: Horfr, 6 0 TRWIBE K > 10C LR,
7 R 8 A A TR 4y S SR T 2 (] A 5°C AF I
LM, % 4 Wk, 7. 8 F1 10 H Slyig RENAERAY
R R KA E S s s TR fm, RWAT
100 m /KIEIEEERY SI % HSI AU 3] T e EAE I,
L[] S Wl 1K 2K R g KR, X 52
HIT Y223 T A I 2518 — 3. RIS, MRSk
Wl &, RAE 100 m K BRI EE 78 JLF- 34 Ry v
AR E T EEMEN, (HMEA 11 AR, HAEHAE
P s5 (% 4)0 1% H 55 SST MR SISk 52 M 25 A 1k
RO IR B T, 11 H UGS R R
Fta S BE SRR T eI, b, RIS
W1, SR SST (W HRAF A5 [ 26 0 BN A B 5 a3 0 1)
HESEER

F e KRR B, g 8 AT
PR T BT 5 R T AR P BRI R B, i
W8 v 2 0 A B T B K AT R (BB 4, 1995; A
45, 2015) HHILRTR, SRl S5 K iR A ER 1 DG R AR
MY, AW RN, B 7 A, RMMLEEE N E
B SR ERLRE S| 3540 6 (P<0.001), 18]
Bt R BTCRAE A . 55—, [N Chl-a ¥
B 5 R R E S TR O (O i 5, 2015), A,
HXT 7 e BT 20 . NZ =55 Chl-a ik
FERRFRKE, ik Chl-a FaafmtEd, It
LA A (E3CT4E, 2003), fEAMSE T, 7~10 H
BRI S Chl-a FH5CHY SI AR & YR BN B 3% (P<
0.05), WEPUETiX—5 . m# T 11 A, & KRR
i, B Hh 5 Chl-a ¥ BE A5G K) SI AR 5 KU i 2 M 7E
A EHF SR . Wang %5 (2010)0F 58 % B, 11 At
RV 2 28 - Y50 B A S R Ak T e =i /K
e R oM s, FEb, #EA 10, 11 AJE, MiE
KR A B I AN 2 A AU TS, 0 JE 2 £ 2 [ (An Bk
Tl (Cololabis saira)]Reidi., TR 177 B F0E B

R RN TN, A B 2L i B (Saitoh
et al, 1986). RIREIEZH TUALJRA, #if5%H M
It 22 VA B AN P A 5 ) 232 93 A 1) S 3 PR, BT
R Z )2 5 K TR AH DG I PR B8 R T

3.2 1EBRIHEIE RS B /R

2014 AE AR B0 45 BB AE — E FR L AR B AR
B TR, (H5 R0 A SR o Heds, ks
FEFFTCIA AR s, SRR AT REA LA =5 ()3
BEAE AR IR REAN ] o ARBFGR I T RIRIE | 4K
HEPE  SST A6 2 1 100 m /K IRIRFE 4 4 PR 744 A A
i 2 AR 5 R T B5 B B A BT 4 AR A AL 45 2 Bk
RIZELHE(SSS) . 1 i (SSHA) S5 (Chen et al, 2010;
Igarashi et al, 2013) , FREE 465 (A [a] B0 T B AE )
(255 ()25 [ 43 BRR BB 8, 5 &% Argo %
P 025 0] 43 WER AR, ARWFFELL 10x1° K 45 6] B #
TR, i R 2R 0.5°%0.5° (Tian er al,
2009; Chen et al, 2010). #AKMZS [ 73 PR SR T
Z WA AR E R, I FEAR TR Y i e
1o (3)% a] L[ %8 By 2 sRALEE SR80, B 2245 (2007)
RN, AN [A)i S 3R £ 53 A 1) B AR 25 e A 25 )
I B RO A AR L . WiAE 150°E AV AR, Ffa
i SST iy 13~18°C , 150°~165°E ¥iHle h 14~18C
165°~180°E #3 Ay 11~14°C , TMij A AU 7E 4% AN e 3770
P N R T T [ 2 1 29 A R 4k, AT S 0 26 H
D3 PR 25 SR 5 SR A P B AT P 5 o

33 EHMEMLER

Al 22 2R TR, Hi, K2
MEEEIREORS G, TR G IE H R, H
YRR SCUARS, AIXF TR Mg | SZRE LR S
BT, T T E R IR 5 0 3 O R 0 6 3L
B ARGl HSI R HBFFE Y, SRR S| AL
HHE & FZ RS, B e —
FE W0 T 1543 (Prager et al, 1990), 157k ¥A%E(2014)ji#
it B Ak a2 HSI AR SRS 4, (1
ARG e P R A B XA 8 R o AN S ok 2 R
ZAEMEIE, RSB S AR,
AT AA I 25 A4 S 1 2 i P A DO B 23k, G R AR X
5.

F—J7 1, AR T T R R AN 2R
A, A RLTE N sz B T —E BRI . iR
Z41 RESTRICT fHiI K, #iA 1l BEs B Rl iS4
flTH R ERfVE . RIS, AR AR 1 (] i) 22 B 2 Pk ]
R (AT R — A o 0 IR Y L0 i A T fip A
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g3

ANKES, AR o . FEXFMENL T, Al4h
4 Lasso [[H% 1%, 1Bk 2 d 32t R i) £ TH 52
e, DA XS [ 05 2R B 2 s T S AR d i Al (B W A,
2013),

ZE B PR, AWFFRAERT N HSI BRI O A7 B AR 9 56
fih b, A AR LPE RN T, 3R15 T AR AR
S| A E A A S BT, T PR
s HS Wi BIAL, AT — @ By S PHoE R
W1, T3 A R T 53 A AS [R) R 58 PR 0 i 3 26
A BB T EL R RRAR HSI AR Y 235+ 11 55 2 i B4t
TR FE

2 % X M
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The Construction of Habitat Suitability Index Forecast M odel of
Ommastrephes bartramii Fishing Ground Based on
Constrained Linear Regression

CUI Xuesen”, ZHOU Weifeng, TANG Fenghua, DAI Yang,
ZHANG Shengmao, CHENG Tianfei

(Key Laboratory of East China Sea & Oceanic Fishery Resources Exploitation and Utilization of Ministry of Agriculture,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090)

Abstract Neon flying squid (Ommastrephes bartramii) is an important commercial fishing target for
China in Northwest Pacific. Accurate prediction of fishing grounds can improve the squid production
capacity. The present study selected historical catch and fishing effort data of Chinese squid-jigging
fishery from 2005 to 2013 as suitability index (Sl) sources. SI curves were created through nonlinear
regression based on 4 environmental factors, including sea surface temperature (SST), chlorophyll-a
concentration (Chl-a), SST gradient (Grad) and the temperature of 100 m water layer (T190) from Argo
float dataset. On the premise of given constrained conditions, two habitat suitability index (HSI) models
were constructed based on catch and fishing effort. Non-significant explanatory variables in the model
were eliminated via the stepwise regressions. By comparing the goodness-of-fit of two models,
catch-based model provided higher accuracy than fishing effort-based one. The adjusted correlation
coefficients were 0.853 (P<0.001), 0.773 (P<0.001), 0.789 (P<0.001), 0.745 (P<0.001) and 0.724
(P<0.0001) from July to November, respectively. The weight coefficients of Sl for environmental factors
were in accord with the constraint and seasonally varied. In particular, the SI of Tig played the most
important role in the HSI score in the main fishing season (July, August and October) while the SI of SST
was the mgjor factor to affect HSI in November. The forecast experiment of HSI model was carried out
with environmental factors in 2014. Spatia position of forecasted fishing grounds were consistent with
actual ones, and catch in high HSI (>0.7) regions accounted for 49.06% of the total catch, while catch in
low HSI (<0.3) regions accounted for only 9.06% of the total catch. These findings indicate that the HS
model is able to predict neon flying squid fishing grounds in Northwest Pacific.

Key words Ommastrephes bartramii, Northwest Pacific; Constrained conditions; Habitat suitability
index (HSI)
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