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TEZR B RF PRI, DG T 25 28 £ B IR 78 1t (4 B
FER AR 5200 J5 T . WFRHT 4255 (2006) i 58
fe i, ZERARPRN SRR R Y], Rl
JEIRJETEFPLE B . FRVK(2012) ) FH ML AL AR DG
SMT, AT T A% 1 i B (Sea surface temperature,
SST). & HFJ{E (Sea surface temperature anomaly,
SSTA). ZEF A0y . RiHYRid R E/KIRTEE S
SRR L S R UR R R R A G, IR T
ET SST W py B4 AR MERHRA R . Ichii 5%
(2002)48 i, 7K I 52 e 25 52 £ 5 I 2 B A SR
Py 3 BRI 1 PR o 3 SO A 538 R BT B — T PR
B AR bR 25 2 0 SR R AR, WA SR A SR
IRBE S5 R X6 25 22 £ B R A 52

JRE R G JE XS R B T 1982 4ERIN Y
— PR BE . B R AN E R IR R 1 .
i1 o = S ST 5 DS N 1 A N = o NN
AN E M R GRS, X e
FEEBRAR. TFk, REAENENEL, SRS
BATAT A . AL HEE A% TE A A R R 4R (el g B,
1990), 55— M AL GE i1 KSR £5 27 Oy v A0 L G
SUTE T B SR VF 2 B R AR 5080 45 /0 HRONAT: B2 78 43
Ao PRI, TR — AR A R BT (A ) B 5 o e v
SRR BN TG S (WRBi 4, 2003). HAET, %7k
CL 7RI 2 SRS B, an T FHAE (2018) FII T (.56
5 43 AT 0B 8, T S IR T rh P K F 9 R £
(Katsuwonus pelamis) i) 75 =E B, 2R 305 (2018) 1 H
RAA G TN T PH A6 K- Fk ] £ (Cololabis saira)fi)
PRFRE

ENTIEAE VS  F N N e e o e YR s Wa A E i |
TR 5 S , TR TR, J3Hr 5 e 25
F AR F B AR -, I HE T 2 BB R o B R AR
A, DA WOZ R R IR R sh A, IR EAR M K
BRI R B2 AR 7 5 A R S R
1 #MR57R%®
1.1 AR

AR ROP PR M P Gt BokboR A LT
R v Pl B G, IR D 2003~2015 4F,
B as 0B B i LA AL

PR 55 8% 1 & it 4) i (Catch per unit effort,
CPUE) A] LAYE Sy FRAE 25 22 #0 9F U5 % B2 10 38 b (FF 4 7%
45, 2013; BRIEVESE, 2017), Bk, T4 CPUE
VERGEIR - BE B 465 -

Cy
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P, CPUE D9 UL 555 Jimifa i (vv); C,
IR SR s V) O AR A SR y AR
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JE W45 %1 (Oceanic Nino index, ONI), 227z i 7= G 3% 1§
Z2 I /¥ (Sea surface temperature, SST), M4t%E aif
JE (Chl a) (M5, 2015; BREKSE, 2017; ) R4S,
2018; ‘B SCIT4, 2017).PDO il ONI 3£ [ 2 [ [F 5 i
HMAR 4 E R M U (https://www.esrl.noaa.gov/
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FAa 7O SR B B B A, N TR 2R 2 A
A —E RS, FTLL PDO I ONI 4 14 B [R131E il A
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3 [ [ 5K 5 FR 448 B R 34 (https://oceanwatch.
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Fig.1 Annual CPUE of D. gigas during 2003~2015
in Southeast Pacific Ocean

2.2 KEINEETF

RS HT RR, 2 H 7780 (5°~7°S, 84°~86°E)
SST. 3 Hr=§P4% Chl a. 12 H PDO #1110 A ONI ¥
HHEHEFEREBEMCHEGE ). Wik, EHXIL
AR DR K 5 3R G P A 8

Fz1 2003~2015 FREAXNTFFEZERE CPUE
5%, SIEEFHEEED

Tab.l Correlation analysis between CPUE of D. gigas
and environmental-climatic factors in Southeast Pacific

Ocean during 2003~2015

IR S S e R 1 LEPS i TR s
Key environmental and Correlation analysis statistics
climatic factors r P
2 J 77805 SST
SST in spawning grounds 0.51 P<0.1
in February
3 A7=81 Chl a
Chl a in spawning grounds 0.61 P<0.05
in March
12 A PDO 0.62 P<0.05
PDO in December
10 4 ONI 0.72 P<0.05

ONI in October

2.3 kREIER

FRAEVE A 1Y 4 FPOCEEIREEN 7, UL CPUE i[RI AR
W, BT S PR IR Y (R 2), 5 Rl AL A AR RTHR 2 i
BN AR OB 3 BRS04 AR 1 A
A2 (£ 3); MYy iR 22 f /N R4 Tl A A 3
R 5 AR 4 RERL 1 ABEARL 23K 3). I, &G
K 2 PRI RIFE bR, 1E LAY 3 1E AR R 2R
A0 0 R A T AR A

2.4 DRIESER

XA 3 FYRHIELS IR WL 4, HFE 4 A1, 2016 4F
AR 228K, (HTE 30%LAN, 2017 4F A %%
FEREIN, T4t S A R R

F2 SHkGamiRED

Tab.2 Five gray forecast models

FEAY 1 P 2 AL 3 FEEHY 4 iRl 5
GM(1, 5) GM(1, 4) GM(1, 4) GM(1, 4) GM(1, 4)
SST, Chl a, PDO, ONI Chl a, PDO, ONI SST, PDO, ONI SST, Chl a, ONI SST, Chla, PDO

3 WiR5HH

2003~2015 4F, 7R EE AT VF 25 28 0 AR i AR Al
CPUE ZRfba¥g 225 (E 1), Fifika i T
Y NI £ 50 3 3y NI O N 35 R AW |
PR ESE AL, L, A CPUE fE 2532 BE IR
FEEFEAR(BRBEEE, 2017), 2R MAAE N A A AL
o SRR, FLGE IR AR ) 52 A N T PR AR A Y
200 (Rodhouse, 2001) . FF LA, TR H: 98 =F B 20 22
2 R A ) SRR IR R

A FE A8 AR B KO- 1 25 22 £ 7 B 3 1 R 05 TR

FRRERE T AR, d 2RO R G R IEFE
TR, o, N0 Chl a iR 3 f) Tl
TNPHS B2 55, B2 R R BEHERS T3 2005 4F CPUE(IA 2).
PRI A IR A5, 2R 595 S — o i1 B 500 1) 2 A 0 12 (e e P,
1990), Frlk, fERTF /Bty ngsiai, wmi
R 2557 B\ 1T 5 ECHE (0 RE ], 625 4L 1 285 S (B i ) T
FIk AR 2 I AR fh a3, %o 58 A 155 1O %) i) o g

WA, SEEEREE —E AT ENE, £ 2005 4F
(TR 285 5 A AR iR 22, 1T B PO AR i E
A KR A T AR T R B . S Ak, BT 2 [ AR R
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*3 EFXEFRFEREMMEEEIIRERIIFTIRE%)
Tab.3 Relative errors (%) and MSE of grey models for
D. gigasin the Southeast Pacific Ocean

Gy BRI T BOR 2 BRI 3T BiRI4 BERYS
Year Model 1 Model2 Model3 Model 4 Model 5
2004 -18.5 —-18.1 -25.7 -19.2 -17.7
2005 79.5 75.6 77.5 81.4 81.6
2006 30.4 38.7 11.8 21.6 8.8
2007 12.5 12.5 12.0 16.7 21.9
2008 2.6 12.2 -6.2 -3.6 -13.4
2009 -17.4 -23.1 -7.4 -6.2 12.5
2010 15.5 383 -10.2 5.5 0.3
2011 28.4 55.4 3.0 14.2 -1.6
2012 -30.8 —65.4 14.7 -7.7 20.6
2013 -9.4 -8.8 -9.4 -12.5 -13.2
2014 16.1 28.2 6.5 8.5 -0.9
2015 —4.5 -9.1 4.5 -2.1 -1.0
RE 20.5 29.6 14.5 15.3 14.9

MSE 96076.5 186544.7 64799.7 70440.9 68047.6

e NI R
Note: *: The best model chosen

FT 4 MIIELE
Tab.4 Predictive verification result

i H Ttems 2016 2017
SZBR{E Real CPUE (t/V) 750.4 794.6
TRIM{E Predicted CPUE (t/V) 539.7 859.9
FXTRZE RE(%) 28.07 8.22
2500
92000 F
; 1500
; 1000
Q

—o— 1% 4 Model 4\,
—— 1% 5 Model 5

500 F —x—#7 2 Model 2
—o— 5% 3 Model 3

o L
PFEFFEFS O DI P
P A DA PP

44} Year

K2 2R BT K R R TN 45
Fig.2 Results of the prediction of D. gigas in the Southeast
Pacific Ocean based on grey models
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FRPE I e sE R IR

ST T 770037 Chl a B3 9B 8 3 7R X}
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>, BT B(Anderson et al, 2001), 535 %(2017)
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FE V-1 28 590 1 58 BRA 55 — 3 s (R, 2016)1/91E
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Prediction of Abundance Index of the Humboldt Squid (Dosidicus gigas)
in the Southeast Pacific Ocean Based on a Grey System-Based Model

YAN Yongbin'?, CHEN Xinjun'?, WANG Jintao*", LEI Lin'?, CHENG Qiqun’

(1. College of Marine Science, Shanghai Ocean University, Shanghai  201306;

2. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs; National Engineering Research
Center for Oceanic Fisheries; Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education;
Scientific Observing and Experimental Sation of Oceanic Fishery Resources, Ministry of Agriculture and Rural Affairs, Shanghai

201306; 3. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai  200090)

Abstract The Humboldt squid (Dosidicus gigas) is one of the most abundant fisheries resource in the
Southeast Pacific Ocean. It has become an important component of China's offshore fisheries due to its
high economic value. Accurate abundance index prediction is important to the rational development and
utilization of D. gigas. In this study, the correlation analysis and grey system method were used to
establish a model (GM) for predicting the abundance of squid in the southeastern Pacific based on fishery
data as well as environmental and climatic factors, including Sea Surface Temperature (SST), Pacific
Decadal Oscillation (PDO), Oceanic Nino Index (ONI), and Chlorophyll concentration a (Chl a). The
results showed that the SST of the spawning ground in February, the Chl a of the spawning ground in
March, the PDO in December, and the ONI in October had significant correlations with the abundance of
squid. The GM (1, 4) model with SST, PDO, and ONI as independent variables had the highest accuracy
(> 85%), which could be used to accurately predict the abundance of D. gigasin the Southeast Pacific.
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