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Tab.1 Grey absolute correlation analysis for
the biomass sequence and sub-sequences

of environmental factor

T 5y
Month earlier

FGT FGTA  PDOI Ninol+2  SOI

0.781 0.692 0.838  0.792  0.772
0.951 0.777 0.785  0.836  0.895
0.797 0.603 0.794  0.781  0.925
0.969* 0.994* 0.658  0.804  0.717
0.628 0.947 0.701  0.926* 0.984*

1 0.717 0.795 0.900* 0.888  0.694
e " g I IR G SRIRE doR i A fy

Note: * represents the month that has the largest grey absolute

N W R

correlation value
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ARG ¥ 51 BIAR 5C R BORF , AHOC A Bk R/
IPAIN AR 4 B 6 AT | BT 3 KR S I
T2, IR 4 IR 6 f DL ROR 2 T
TR, A BT 4 IR 6 5 2013 4F2E
TR 1) 9 50 2 500 B0 S 25 SR %o L, B 4 BB A I
DR B8 AR AR M0 PR AR X 5 22 8 /Iy C A TR 1 )
0.434 BRI 4 119 0.274) . Z5 LTIk, #7144 O
RABERL . B 4 (SR 3, il 1l A
T 4 REAS BT HIAUL & B 5 B2 BT I (19 A8 S 19 O
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Tab.2 The comparison results for theanchoveta biomass forecasting model

R B 1 R 2 AL 3 R 4 iRl 5 KA 6
Fishing season Modell Model2 Model 3 Model4 Model5 Model6
2005 -2 0.068 0.715 0.020 0.167 0.026 0.119
2006 -1 0.026 0.799 0.067 0.012 0.048 0.009
2006 -2 0.082 0.151 0.069 0.102 0.257 0.023
2007 -1 0.218 0.143 0.218 0.151 0.227 0.151
2007 -2 0.079 0.067 0.037 0.176 0.053 0.114
2008 -1 0.092 0.888 0.125 0.061 0.205 0.050
2008 -2 0.344 1.144 0.389 0.470 0.333 0.368
2009 -1 0.007 1.402 0.052 0.021 0.030 0.052
2009 -2 0.454 0.904 0.423 0.429 0.593 0.498
2010 -1 0.302 0.152 0.333 0.254 0.233 0.246
2010 -2 0.584 1.614 0.568 0.575 0.448 0.601
2011 -1 0.137 0.253 0.155 0.138 0.187 0.139
2011 -2 0.080 0.349 0.116 0.029 0.098 0.040
2012 -1 0.094 0.072 0.123 0.096 0.111 0.115
2012 -2 0.218 0.425 0.240 0.080 0.398 0.128
2013 -1 0.374 0. 866 0.391 0.236 0.434 0.330
Miﬁ{;ﬂl‘ue 0.197 0.621 0.208 0.187 0.230 0.186
Co:eﬁlﬁ(f%dex 0.544 0.301 0.488 0.663 0.349 0.619
HiE (2013 -2) 0.434 1.416 0.444 0.274 0.477 0.401

Validation

*3 WMNEER 4 FHFSHEE
Tab.3 The parameters of forecasting model 4 for the
anchoveta ( Engraulis ringens ) biomass
¥ a FGT
SHUH

Parameter number

FGTA Nino 1 +2 SOI

2.178 0.815 -1.054 -0.053 0.115

, 14000000 - TR E —— SLERB IR E

w 12000 000 Predicted biomass Actual bio
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Fig.1 Comparison between the actual biomass and
the predicted anchoveta ( Engraulis ringens ) biomass
based on the model 4
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The construction of biomass forecasting model for the anchoveta ( Engraulis
ringens ) by the grey system model

DUAN Dingyu'?, CHEN Peng', CHEN Xinjun'***° ' QIN Chuanxin’

(1. College of Marine Sciences of Shanghai Ocean University, Shanghai 201306, China; 2. Scientific Observing and
Experimental Station of South Sea Fishery Resources and Environment, Guangzhou 510300, China; 3. The Key Laboratory of
Sustainable Exploitation of Oceanic Fisheries Resources, Shanghai Ocean University, Ministry of Education, Shanghai 201306,
China; 4. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China;
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Abstract: Anchoveta ( Engraulis ringens) is a kind of small pelagic fish living in the Southeast Pacific
Ocean. It is also an important source of fishmeal. Predicting the anchoveta biomass effectively and evaluating
their relationship with environment factors could benefit companies which import the Peruvian fishmeal.
Therefore, this study firstly used the grey correlation analysis to analyze the connection between the anchoveta
biomass and environmental factors from 2004 to 2013. And then based on these results, we used the grey
forecasting model [ GM (0, N) model ] to build the anchoveta biomass forecasting model. In addition, by
comparing between removing a certain environmental factor and containing all the factors to the model, we
evaluated the importance of environmental factors. Results showed that the model which contained all the
factors ( factors including Fishing ground temperature, FGT, Fishing ground temperature anomaly, FGTA,
Southern Oscillation Index, SOI, the sea surface temperatureat Nino 1 + 2 region, Nino 1 +2 and Pacific
Decadal Oscillation Index, PDO) had the mean relative error of 0. 197 between fitting biomass sequence and
predicted biomass sequence; the coefficient correlation index between these two sequences was 0. 544 ; the
relative error of the validation data is 0.434. Comparing the models from model 2 to model 6 which removed
one environmental factor, the model 4 which removed PDOI had the best result; the mean relative error of
fitting biomass sequence and predicted biomass sequence was 0. 187, the coefficient correlation index between
these two sequences was 0. 663, and the relative error of the validation data was 0.274. The results indicated
that model 4 can improve the accuracy of forecasting model and could be set as the optimal model for
predicting the anchoveta biomass.

Key words: anchoveta ( Engraulis ringens) ; grey system; biomass; forecasting model; GM(0, N)
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