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Table 1 Comparison of the weight of the number of operations for constructing habitat index
model using AMM and GMM respectively

TH i 8H il 9H AL YR 10H ARl k%K AR 12 AR B SIS

HsI L /% L /% LW /% L /% /% L /% UL /%
AMM GMM AMM GMM AMM GMM AMM GMM AMM GMM AMM GMM AMM GMM
[0,0.2) 3.37 49.44 0.00 4.19 39.88  85.28 10.53 23.16 27.27 87.02 2.99 62.69 14.01  51.96
[0.2,0.4) 10.11 21.35 4.79 23.95 48.46 13.50 8.42 7.37 46.10 5.84 32.83 11.94 25.12 13.99
[0.4,0.6) 41.57 6.75 27.55 2515 11.66 1.22 35.79 35.79 20.14 7.14 26.86 7.46 2726 13.92
[0.6,0.8) 35.96 13.48 43.11 30.54 0.00 0.00 34.74 26.31 6.49 0.00 32.84 17.91 2552 1471
[0.8, 1.0] 8.99 8.99 24.55 16.17 0.00 0.00 10.52 7.37 0.00 0.00 4.48 0.00 8.09 5.42

115° 120° 125° 130° 135°E  115° 120° 125° 130° 135°E  115° 120° 125° 130° 135°E
400 T i — T T - T T — — T

35°

30°

25°

40°

35°

30°

25°

| TN S|
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 o SRR AR
T 4 A A
1 3T Maxent T A .37 23 A BE SR 55 4495 R ol A7

Fig. 1

LA 5 O A B E A o % TE ) S AR A
TS (A A I | S ), i A A 2R N )
Y R R BAR (AL D), Wk 9 H Ah, ot H iy 76 H
AR | RS 0 3 e B ARAR I

7 U M i R Y T R e R M e T A
8 H . 9 H FE oA T AR U g #6 be H A (18] 2); A
10 H T4, i MR =R 3 37 8 A0 h 7R 96 v 70 i e i =
T TR T L T R s OE e 11 A S 12 AL &
A 1) B R R S H AR TR RS o S Ml A RO R
N0 A i G S 3t 4 S A By (] 2),
WAE9 A 10 H K 12 A BRS¢ o5 109 5 3 45 KA

Distribution probability of fishing grounds and location of fishing operation predicted by maximum entropy model

B AR (a0 9 RS, 10 A 7R i
8O SRR EE i AAE IR K 2 S . SRR
RUAH EC, 6 2 1 8 0B R F000 144 6 37 o A 1 L (o G
Kb A 0t ) B S K (I 2), 78 T8 I 5L ARk A
RV 35, Cn A | il v S 0 ), AV B b R 4%
L AE T H 8 AL 9 AW HAHEESL, LI 10 H 1Y
T B, AV B b S R T 8 v
33 REBE

B KRB AL B ROC 1 £k B 42230 1045 (0, 1), G 2
it AL 4 A YT 0 S AR, 58 B T2 AR ) ) o A R 1
(13) MHEEZN, W8 T8 B A i) ROC 1t £k 5 B



76

MHEEd 4545

115° 120° 125° 130°  135°E  115° 120°

30°

40°

35°

30°

25°

125° 130° 135°E  115° 120° 125° 130°  135°E

0.1 0.2 03 0.4 0.5 06 0.7 0
ST 375 e 3

|
.8 09 1.0

o SRR AL E

PRl 2 HST AR RITII 04 ¥t 37 5310 B 5 15 4l 5 4ol 7
Fig. 2 Distribution of habitat suitability index and locations of fishing operation predicted by the Habitat Suitability Index model
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Prediction of chub mackerel fishing ground distribution in the East
China Sea and Yellow Sea based on maximum entropy model
and habitat suitability index model

Cao Ruixing', Guan Wenjiang"?, Gao Feng"*®, He Weiwei'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. The Key Laboratory of Sustainable Exploitation of
Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China; 3. National Distant-water Fisheries Engineering Research
Center, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The maximum entropy model (Maxent) and habitat suitability index (HSI) model are widely used in fish-
ery forecasting studies. To compare the forecasting performance of these two models on fishing grounds and im-
prove the scientific management of chub mackerel (Scomber japonicus) resources, this study used the fishery data
of chub mackerel in the East China Sea and Yellow Sea from 2003 to 2012, and marine environmental data, includ-
ing sea surface temperature, sea surface height, sea surface salinity and sea surface temperature gradient, to con-
struct the Maxent model and HSI model. The aim was to analyze and compare the effectiveness of these two mod-
els in predicting the habitat of chub mackerel in the East China Sea and Yellow Sea. The quantitative evaluation of
the prediction performance of the two models was conducted using the area under curve (AUC) of the receiver oper-
ating characteristic (ROC), and the correspondence between the probability of fishing grounds predicted by the
models and the percentage of the actual catches. The results showed that: (1) locations predicted by the maximum
entropy model to have a high probability of fishing occurrence coincided with actual fishing locations. The probabil-
ity of predicting fishery occurrence in the sea area without historical fishing data was lower. Locations predicted to
have a high habitat index by the HSI model partially overlapped with actual fishing locations. A high habitat index
was obtained in the sea area without historical fishing data. The probability of the HSI model predicting non-fish-
ing grounds as fishing grounds was higher than that of the Maxent model; (2) the monthly average AUC values of
the Maxent and HSI model were 0.95 and 0.66, respectively, indicating that the Maxent had relatively better predict-
ive results; (3) when using the HSI model, non-fishing grounds data should be added to the model, and the collec-
tion of such data should be strengthened otherwise, there is a possibility of overestimation when such models fore-
cast fishing grounds. When using the Maxent, the spatial coverage of fishery data must be improved otherwise, it
cannot fully reflect the spatial and temporal distribution dynamics of the fishery. The results of this study provide a
reference for improving the accuracy of forecasting for the chub mackerel fishery in the East China Sea and Yellow

Sea.

Key words: maximum entropy model; habitat suitability index model; model comparison; chub mackerel
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