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R 1 20142018 F ALK Fi¥F H AR BIRHIE
Table 1 Fish catches of Scomber japonicus in the Northwest
Pacific Ocean during 2014—2018

Y s RENiEIRal AR
2014 19 33943 1460
2015 48 75 935 3641
2016 67 96 383 5158
2017 97 120 547 9530
2018 61 128 586 8818
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Fig. 1 Distribution of fish catches of Scomber japonicus in the
Northwest Pacific Ocean during 2014—2018
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7 AN BB Bl . B I E A% PR TR 0 H AR
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Table 2 Fitting parameters of SI curves for three environmental factors based on fish catch

WA T 28 5J 61 H 811 91 10/ 11/
MRKIR a 10.5217 13.703 2 15.590 8 18.824 4 17.880 5 15.403 9 13.104 9
b 56133 43557 4.0911 55231 4.8950 3.463 7 5.8399
TR 3 3 a 24155 —0.3456 4.5216 8.778 3 8.6180 11.964 4 12.557 8
b 10.024 6 9.3254 8.3823 10.324 4 10.422 6 8.064 7 9.626 9
R ZR allR BE T SRR H a —0.2750 —0.7358 -1.1793 -1.3818 ~0.800 5 ~0.295 9 -0.710 7
b 1.106 1 0.424 4 0.7529 0.799 9 0.643 4 0.8716 0.430 4

T SOV E A A AR B 95% ) R 6 o
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Table 3 Fitting parameters of SI curves for three environmental factors based on nos of hauls

WEE R ¥ 24 5H 6H 7H 8H 9H 104 11H
K a 10.1418 13.340 9 15.844 2 18.8272 18.043 3 15.349 6 12.369 1
b 6.176 2 42070 3.983 1 5.567 4 5.010 0 3.688 1 6.422 6
TR e LS a 1.956 2 1.120 7 51430 9.593 3 9.3358 12.430 2 12.519 1
b 8.7420 9.030 5 8.4355 9.7199 9.506 0 8.189 5 9.526 6
2R R alfe L1 1 SRR L a —0.506 3 -0.7273 -1.2518 -1.4220 —0.836 2 -0.3532 -0.723 7
b 0.835 6 0.426 9 0.6417 0.782 0 0.7239 0.8220 0.421 6
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Fig. 2 The SI fitting curves of SST. SLA. CHL for Scomber japonicus in the Northwest Pacific Ocean
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T FIVE L B B A5 3 ST ELSE A AL (3) A
My 320 Z2 et fRdl, 7 R 24 i R FBOR 5 3R 58
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H ] matlab B4 HEAT L AERLRISR i, 2558 W3k 4.

6-11 A SLA Z#iihi4, 11 H k8 & s (12.5246.74) cm KAt e, d. e HR SST. CHL. SLA 1 SI %
(/¥ 3b), CHL I e 1 (E A% (5 19 A8 fb 2 BB S U e, B FR8 28 T 3R 8 R ML B30 SST 1AL EE

S HHERAE 5 TR 10 J, Bad X [E] 4354 [0.333 8 mg/m?,
1.088 2 mg/m’] A1 [0.392 8 mg/m’, 1.256 1 mg/m’], I 1+

ZEE A 5K 0.53 F1 0.56, SLA BIAY T 22 B3 (H 45
Wk 0.41 A1 0.33, M4 R a WRIE AR RN

HPTE 8 H, i X 8] 4[0.138 8 mg/m’, 0.419 4 mg/m*]  0.06 A1 0.11, SST 1 SLA Wi #3885 A -9 ST 4 FL
(A 3¢)s Z K F] 90% LA I, Hy e AT A B A i 3 0 Y S

3.3 HSIEBRHNHE
# SST. CHL. SLA F&3&E i 1 8 81 SI AL L7 A 25
AW 5L M 48 B HST A R 8 5K (3) B9 A I, % ) FH 3t 3K
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Fig. 3 Most suitable value and suitable value range for each factor
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B HSI 1Y [0.7, 1] IX 8] H5F-3 & He 76.79%, 7E HSI /Y
[0.3, 0] DX ] Hfv, 3% B9 8 43 3l O 20.19% 1 19.83%
X % WA 9 b 7 ok 2t ST Y HSTASE 7R 76 4R H A f65 £0 3
iWRE E B ZE RN K . DL TR M R $EE 37 19 HST
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41 IRERFHIERE
PO A6 A T B A B 0 6 37 0 A T oK 1A 45
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------ Fe Tk IR B Bl X ] _ETR R

PN E S <75 e = N B 17 TV I B ]
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WP b RV Y H A 7 DI Bsf 8] F0 7™ 51 47 () Hb 35
A1 23 32 B R KR 52 00 T T8 oo J3E S o DX B
Bifi 5 AH DGV VE PR IR AR Ak, AT DL R SRR E | 12 1%
BT TR R DU AR, A7 R I SR 1Y AT g
SRR HI, Lee 557 A1 o ] 1 ol v A 46 455
B4 A0 SST. CHL., #4047 J 8udii s 7 1 H AR T A
i [ T S v e I A 10 HST R AU, FH X% 0 X ) H
A e S HEAT AT SE TN . SRS ORI, 5
VUL RV H A5 B2 i A 2 O R A2 [+
b A% 7% 3138 %% ( Arctic Oscillation, AO). K3 PEAEAC PR
2% 6 50 (Pacific Decadel Oscillations, PDO), SST. SLA
FVHFFRETER B . R T AR s R R — A BE
() A5 Ak ) BLEL, A b 352 (] 08 43 A A5 8., AT R
YA GT IR F BEARBRAS AL, AN IE A5 48 AT S H s
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Table 4 Weights for SST, SLA and CHL

SEEIR FEERF & 5A 6/ 71 8 9/ 104 11/ Ty
RS WK IR c 0.07 0.30 0.56 0.62 0.72 0.73 0.73 0.53
VT e B d 0.64 0.60 0.44 0.38 0.28 0.27 0.27 0.41

4R v i e 0.29 0.10 0.00 0.00 0.00 0.00 0.00 0.06

(A2 ei KR c 0.00 0.38 0.81 0.74 0.95 0.61 0.47 0.56
VT e B d 0.69 0.60 0.19 0.22 0.00 0.24 0.34 0.33

4R v i e 0.31 0.02 0.00 0.04 0.05 0.15 0.19 0.11
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Table 5 Proportion of practical catch under different levels of HSI in 2018
SEBRUAR 5 5 H/%
HSI145 HSDACIE
5H 6H 7H 8H 9H 104 1A Ty
0~0.3 BT 0.03 0.25 7.37 0.00 8.99 0.98 0.00 2.52
0.3~0.7 15.79 12.64 40.09 6.03 16.09 50.34 0.36 20.19
0.7~1.0 84.18 87.11 52.54 93.97 74.92 48.68 99.64 77.29
0~0.3 (B¢ 6.44 0.16 5.08 0.00 11.04 0.81 0.13 3.38
0.3~0.7 44.67 8.35 7.60 6.00 10.01 56.54 5.64 19.83
0.7~1.0 48.89 91.49 87.32 94.00 78.95 42.65 94.23 76.79
6H 7H 8H
45;400 145° 150° 145° 150° 155° 160° E
9 7 )
40°
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o 10 10
35°
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N
40°
02000
o 1000
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T FE A ) LA A 2, (0 T B e o [ 1) v /R AR
12 25 52 B S R 50 A 0 R 0, ST R AR AR
2014-2015 45 Ay [l 46 ) H A6 Az 7 5080 45 4 1) 49 1) 34
BeHF, A GAM AR 43 1 45 21 T Jb KV 1E A i ifh
Yy B A 5 i 500 ‘BL CHL, SST Ml SLAKY X [&] . 3 rp
PE#E SST. CHL. SLA 1E 2y FE 25 ma Pa b K-F i H A
g5 3 A 9 BRBE 1A 1R N7 HST LAY
42 ERMHEEHSH

B B% 7 503 & (Catch Per Unit Effort, CPUE)
VB R FRAE A 7 58 U5 BE B F8 A5, 76 £ IS B i BF 50
B & B £ A R N Y, Bordalo-Machado® 1A
Ry 7 ol P e A 1Y) CPUE A & — > AT &g 14 %6 9 F 2
fEA5 . CPUEBZ: 3Z i 57 Ho R Y52, A B B3 0 KU/,

0.5
HSHE

4 2018 4F 6-11 A Ky ki 5 2 TRl RO HST AR BT 235 S A9 = (8] 3 AT
Fig. 4 Spatial distribution of fish catch and HSI derived from HSI model based on nos of hauls from June to November in 2018
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RIS ) 28 A, 0 25 T4l 8k HST ASE 7Y B B - o
SO A AT B M o AR SO 2R IE S 4 AT pR B
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Habitat suitability index for chub mackerel (Scomber japonicus)
in the Northwest Pacific Ocean

Fan Xiumei', Tang Fenghua', Cui Xuesen', Yang Shenglong', Zhu Wenbin?®, Huang Liangmin®

(1. Key Laboratory of Oceanic and Polar Fisheries, Ministry of Agriculture and Rural Affairs, East China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. Marine Fisheries Research Institute of Zhejiang, Zhoushan 316021,
China; 3. Fujian Provincial Key Laboratory of Marine Fishery Resources and Eco-environment, Jimei University, Xiamen 361021, China)

Abstract: Using fishery data of Scomber japonicus from Chinese light-purse seine fishing on the high seas of the

Northwest Pacific Ocean from May to November during 2014 to 2017, and the environmental remote sensing data,

the habitat suitability index (HSI) model of Scomber japonicus was constructed based on fish catch and nos of

hauls, respectively. Applying sea surface temperature, sea level anomaly, chlorophyll a concentration, the suitabil-

ity index model of each environmental variable was established by one-dimensional exponential regression fitting.

The weight of each environmental factor was determined by linear programming method to improve the prediction
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precision of HSI model for fishing ground. The prediction accuracy of the HSI model was verified with the actual
fishing data from May to November in 2018, and the results showed that in the sea areas with HSI values over 0.7,
the fishing catches accounts for 77.29% for HSI model based on fish catch and 76.79% for HSI model based on nos
of hauls respectively, which indicates that the HSI model based on different environmental factor weights can bet-

ter predict the central fishing ground of Scomber japonicus on the high seas of the Northwest Pacific Ocean.

Key words: habitat suitability index; fishing grounds; the Northwest Pacific Ocean; Scomber japonicus



