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Fig.1 Falkland Islands ( Malvinas Islands) Interim
Conservation and Management Zone ( FICZ)
and Outer Conservation Zone (FOCZ)
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Tab.1 Precision test accuracy of grey model

R I % 1% 14 V4

Level first Level second Level third  Level forth

Accuracy level
T2 (C)

Variance ratio

/MR (P)

Small error possibility

0.35 0.50 0.65 0.80

0.95 0.80 0.70 0.60

2 4
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SR HA W b i 4 (0] 22 4k, HAR -2 7= i oy
99 404.28 t, 2009 A il HR 4L M 22 fa = i A {1k, X
3t WIEJUAFE =& IR 4G B T), 21 2015 43K 3
f i, oA 332 863 1,2016 4F =i 2R TR, A
2297 v, ZJE LR = A AL TR

1995 % 2019 4F W (1], Baf AR 4E ¥% 52 fa CPUE
AR50 1 118.807 v/ fft, CPUE A8 fk 34 5 = it
A FAEEAR —F (K 2) ,2009 4E () CPUE {H %
/N AR 0.143 v fifs. 65 JLAE CPUE iR 7,
2015 4F CPUE ik 84 KA, M 3 140.217 v/,
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4ELLJE H CPUE #RAL T AR i1 2w,
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Fig.2 Catch and CPUE of lllex argentinus around Malvinas Islands from 1995 to 2019
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*2 REREGM(1,1)ERHFNESEXEZ EHHEIRE
Tab.2 Relative error between the predicted value and the true value of the GM(1, 1) model

FEFS o f AHXT 1R 2% WA 7= ToU e AHR 1R 2
Serial number Estimate Relative error/ % Serial number Estimate Relative error/%
Qs 8.875 47.924 Q, 7.658 282.915
Qi3 11.214 13.741 Qs 8.887 11.089
Qs 14.168 1.200 Qo 10.313 3.132
Q2 17.901 10.497 Qy 11.968 8.800
Q2 22.616 7.698 Qs 13.888 7.411
Q6 16.117 0.731
Q2 18.703 14.986
Q2 21.704 5.634
Qa4 25.187 4.945
Qs 29.228 16.913
S, = R L
Avjrjl:: tzlxajtil\igfnor 16212 Avi;j*rzlxajt;i%rmr 35.656
*3 QRETHEE
Tab.3 Calculated value of level deviation
AR it f 1 i HOE S it i
Serial number Specific value Value of level deviation Serial number Specific value Value.of'level
deviation
Qs 0.833 -0.054 Q, 0.500 0.420
Qi3 0.462 0.416 Qg 0.250 0.710
Quy 0.929 -0.175 Qo 0.800 0.071
Qo 0.700 0.114 Qi 0.909 -0.055
Q2 0.952 0.205 Qs 0.733 0.149
Q6 0.938 -0.088
Q2 0.727 0.156
Qa3 0.957 -0.111
Q4 0.958 -0.113
Qs 0.960 -0.115
F4 REBREGM(1,1) REWEXSHMHNER
Tab.4 Related parameters and prediction results of the GM(1,1) model
HiA RIRFE(a) JE(C) INRZEREAR(P) RAL R RAL TS
Model Development coefficient Posterior ratio Small error probability Catastrophe point Serial number
ARG Xo(7) 28.57
Disaster model -0.234 0.285 1.000 Xo(8) 36.10
of good year Xo(9) 45.61
WAE S AR Xo(12) 33.92
Disaster model -0.149 0.288 1.000 Xo(13) 39.36
of lean year Xo(14) 45.68

3RS
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S R A R b Vi Sl T 2R Sl e, PO A o 43 ~
4 °C . NIGMATULLIN 2512131 2k 2003—2004 4F
B HR 4 ¥ 22 £ A1 ™ B Ji PR AT g 2 2003 41 10 H &=
12 7, Ey 7R Ak 40 Wit 3 0 fam ) 385 B8 9 0 1) 2R
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Grey catastrophe year prediction for the abundance index of Illex angentinus
in the waters near Malvinas Islands

XU Zian', XIE Mingyang', CHEN Xinjun'?>**

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China; 3. National Engineering Research
Center for Oceanic Fisheries, Shanghai 201306, China; 4. Key Laboratory of Oceanic Fisheries Exploration, Minisiry of
Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract; lllex argentinus is a short-lived cephalopod species, which is also a commercially important species
in the world. The Malvinas Islands is one of the important fishing grounds for Illex argentinus. The abundance
of Illex argentinus is highly susceptible to marine environmental changes and has large interannual fluctuations.
According to the statistical data of lllex argentinus in the Malvinas Islands from 1995 to 2019, annual catch
per fishing vessel (CPUE) was derived as an abundance index, and the gray catastrophe prediction GM( 1,
1) model was used to predict the future years of the Illex argentinus. The results showed that the upper years
catastrophic year would occur in the years of 2021, 2028 and 2038 ( CPUE=1 615 t per fishing vessel ) , and
the lower catastrophe year would occur in the years of 2024, 2029 and 2036 ( CPUE <784 t per fishing
vessel ). Theoretically, the average relative error of the disaster model in rich years is 16.212%, the value of
level deviation is 0.193, while the average relative error of the disaster model in poor years is 35.656% , and
the value of level deviation is 0.199. The accuracy test for both models attain the level I accuracy. According
to the results, the grey catastrophe prediction model can simulate the years of abundance variation of Illex
argentinus , and the prediction results can provide reference for the production and management of the species.
Key words: [lllex argentinus; abundance index; grey catastrophic year prediction; GM (1, 1) model;

Malvinas Islands
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