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Fig.1 Cumulative distribution map of Indian Ocean

albacore tuna fishing grounds for ten years
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Tab.1 Statistics of SST suitability index model
WA EURE HIERR Z¥{ a Parameter a Z%1 b Parameter b
A n R? A 95% B 51X [f] fliiE 95% B X H]
Month Fitting  Correlation  Estimated P 95% confidence Estimated P 95% confidence
quantity  coefficentt value interval value interval
1 38 0.856 0.649 0.0001 [0.468,0.831] 27.702 0.0001 [27.552,27.853]
2 31 0.670 1.347 0.0001 [0.724,1.970] 28.539 0.0001 [28.366,28.711]
3 34 0.448 1.546 0.0017 [0.629,2.463 ] 18.663 0. 0001 [18.456,18.869 ]
4 36 0.796 0.824 0.0001 [0.567,1.081] 18.020 0.0001 [17.871,18.168 ]
5 36 0.808 0.197 0.0001 [0.145,0.249] 17. 665 0.0001 [17.413,17.917]
6 36 0.747 1.019 0.0001 [0.682,1.356] 18.563 0.0001 [18.421,18.705]
7 31 0.851 1.028 0.0001 [0.736,1.320] 17.611 0.0001 [17.490,17.732]
8 31 0.753 0.445 0.0001 [0.287,0.602 ] 16. 824 0.0001 [16.601,17.047 ]
9 32 0.413 0.520 0.0002 [0.274,0.766 ] 17.153 0.0001 [16.869,17.437 ]
10 28 0. 666 1.018 0.0001 [0.584,1.452] 24.530 0. 0001 [24.347,24.713 ]
11 31 0.872 0.721 0.0001 [0.506,0.937 ] 25.685 0.0001 [25.532,25.837]
12 34 0.959 0. 885 0.0001 [0.751,1.019] 27.444 0.0001 [27.375,27.514]
T2 SSSEMMEIEMEESEITE
Tab.2 Statistics of SSS suitability index model
AR MR Z¥ a Parameter a Z%0 b Parameter b
A n R i 05% WK A 95% T {35 X ]
Month Fitting  Correlation  Estimated P 95% confidence Estimated P 95% confidence
quantity  coefficentt value interval value interval
1 34 0.495 10. 080 0.0001 [5.616,14.543] 35.106 0. 0001 [35.046,35.167 ]
2 28 0.544 29.349 0.0010 [13.030,45.667 ] 34.868 0.0001 [34.824,34.913 ]
3 26 0.543 20.167 0.0003 [10.301,30.033 ] 35.384 0.0001 [35.337,35.431]
4 28 0.875 64.724 0.0001 [41.789,87.659] 35.447 0. 0001 [35.428,35.465 ]
5 29 0.953 12.150 0.0001 [10.140,14.160] 35.465 0. 0001 [35.445,35.485]
6 27 0.942 80.395 0.0001 [64.276,96.513 ] 35.604 0.0001 [35.593,35.614 ]
7 30 0.995 93.170 0.0001 [87.736,98.604 ] 35.588 0.0001 [35.585,35.591]
8 27 0.986 90. 691 0.0001 [80.642,100.740 ] 35.576 0.0001 [35.571,35.582]
9 28 0.923 79.861 0.0001 [61.240,98.482] 35.584 0.0001 [35.572,35.596 ]
10 26 0.720 7.962 0.0001 [5.089,10.835] 35.168 0.0001 [35.113,35.224 ]
11 34 0.702 10.695 0.0001 [6.839,14.550] 35.190 0.0001 [35.142,35.238]
12 33 0.741 9.252 0.0001 [6.085,12.419] 35.150 0. 0001 [35.101,35.199]
®3 Chl.aERMEEHEESEITE
Tab.3 Statistics of Chl. a suitability index model
WA HERAK 24 a Parameter a Z3 b Parameter b
A n R e 95% ' {5 X [ i 95% T 1 X ]
Month Fitting  Correlation  Estimated P 95% confidence Estimated P 95% confidence
quantity  coefficentt value interval value interval
1 34 0.975 2118.368 0.0001 [1863.274,2373. 462 | 0.056 0.0001 [0.050,0.053]
2 27 0.966 459.029 0.0001 [272.421,645.637 ] 0.036 0.0001 [0.028,0.044]
3 24 0.791 287.923 0.0001 [194.465,381.381 ] 0.127 0. 0001 [0.115,0.131]
4 26 0.827 552.082 0.0001 [359.696,744.468 | 0.189 0.0001 [0.182,0.195]
5 26 0.852 85.720 0.0001 [60.356,111.084 ] 0.180 0.0001 [0.167,0.194]
6 26 0.876 715.781 0.0001 [490.090,941.471 ] 0.136 0.0001 [0.131,0.141]
7 25 0.658 1874.854 0. 0007 [878.782,2870.925 ] 0.152 0. 0001 [0.146,0.157]
8 32 0.591 760.471 0. 0006 [353.685,1167.257 ] 0.162 0.0001 [0.153,0.170]
9 21 0.826 196.373 0.0001 [124.801,267.946 | 0.150 0.0001 [0.139,0.161]
10 25 0.727 867.075 0.0003 [450.36,1283.789 ] 0.086 0.0001 [0.079,0.092]
11 27 0.928 2902.970 0. 0001 [2130.048,3675.892 ] 0. 065 0.0001 [0.063,0.067 ]
12 27 0.977 4615.511 0.0001 [3821.968,5409. 050 | 0.054 0.0001 [0.053,0.055]
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Fig.3 Distribution of monthly HSI and its actual production grades for Indian Ocean albacore tuna in 2016
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RS 2016 £&AEGHTRER ST
Tab.5 Statistics of monthly fishing ground forecast results in 2016

}Jﬁ:}& 7’% m Forecast accuracy

AR AHER Inaccurate forecast

" il v < - S
l\iijtjh f.Nu.mber of Nu%fi%f%ﬁecl 5 Nu?n:]fgrﬁﬁ;f@;lfoﬁlect AR
ishing areas o Accuracy rate/% o Inaccuracy rate/%

fishing areas fishing areas
1 43 37 86.05 6 13.95
2 49 43 87.76 6 12.24
3 52 47 90.38 5 9.62
4 49 45 91.84 4 8.16
5 59 50 84.75 9 15.25
6 64 62 96. 88 2 3.12
7 59 58 98.31 1 1.69
8 63 59 93.65 4 6.35
9 59 53 89.83 6 10.17
10 54 47 87.04 7 12.96
11 49 47 95.92 2 4.08
12 41 35 85.37 6 14.63
14 53 48 90.56 5 9.44

6 2016 £& AR HSI £ &R ARESL T
Tab. 6 Statistics of accuracy for monthly fishing ground forecast according to each HSI grade in 2016 %

A A 4 #a 3 AR MERG 2R Forecast accuracy of fishing grounds in different months

HST 254

HSI grade 1 2 3 4 5 6 7 8 9 10 11 12 1
Average
1 100 100 55.56 100 100 100 95.24  95.45 100 100 87.50 100 94.48
2 100 100 100 100 100 94.74 100 100 95.45 100 100 100 99.18
3 100 100 100 100 100 100 100 100 100 100 100 100 100
4 62.50 28.57 66.67 33.34 52.94 85.71 100 66.67 100 14.28 75.00 55.56 61.77
5 62.50  80.00 100 100 87.50 100 100 85.71 16.67  75.00 100 75.00  81.87
Aqui?ge 85.00 81.71 84.45 86.67 88.09 96.09 99.05 89.57 82.42 77.86 92.50 86.11 87.46
®7 2016 FRALE HSI EH T ER~EHE
Tab.7 The proportion of monthly catch production according to each HSI grade in 2016 %
HSI %% KA A a3k ;=2 B 5 ELE The proportion of catches in different months
HSI grade 1 2 3 4 5 6 7 8 9 10 11 12 1
Average
1 0.00 7.76 34.32 7.32 5.13 5.13 6.24 14.80 3.34 5.83 7.75 2.39 8.33
2 1.22 0.70 15.25 0.15 1.57 14.48 4.72 8.21 13.62 5.07 1.63 2.94 5.80
3 22.58 8.77 19.02 4.35 14.29 9.03 24.21 13.52  24.64 33.15 7.80 16.92 16.52
4 43.76  18.35 28.25 2.95 30.63 25.18 47.06 39.48 33.83 26.71 22.73 36.90 29.65
5 32.44 64.42 3.16 85.23 48.38  46.18 17.77  23.99 24.57 29.24 60.09 40.85 39.70

3 S iE

3.1 JBMREEFENERRHSH

HiPE 2 ORI 2R [ I 1 ~ 3 B RLDL 5 kG
JE R AL, B BE At £ 5 SST (SSS Ml Chl. a3
FHEREE ] 5 A7 15 & AR BOC R (P B/ T
0.001) , FRWIET—JCAR AL 45 B Y RE A8 B iy
b J R B RE K < A £ A 25 BR T TR T Bl
Rk

T30 ML 2 IO I B AL O A B i £k
AT B RE AR B8 < A A A 3 B i B A A T A 1Y
FAVEAAL, &% (122 H) feid i 2 0 Ai 72
27.5 ~28.5 C;3 A ONRAR A Fod i B o A
FE18.5 ~19 CsF HF(4—8 A) Fod i/ A
TE17.5 ~ 18.5 °C5 Bkl B2 3 W 1R A2 AL 5K, 9
F I ol ELRL 4 E R 7 10 A dicid i o A
23.5 ~25C 11 A®BIEIRESHTE 25 ~27 C, 5
A2 A)iRELE G E0A KL
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it ASHIESE B B PR K 6 b R ATE B3R
JER L 34.8 ~35.7 (HAL 52 BN 2240 AR
b, Bk & 2= i 5 (10—12 A F1 1—2 ) fhi ik
—8 YOI 34. 8 ~35. 3; M AFE Z=Hi 5 (3—9
J) Pl e — 28 JEHEIAE 35.3 ~35. 7, 3 55 HoA 45k
Kt oottt 0 P S M R P Y R S
ROV K 58 4 4 £ HST B 78 B 5% b i 77 26
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BCiE {5 B 7E 0. 04 ~0.06 mg/m’ , HHE T H A1
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Construction and verification of a habitat suitability index model for the
Indian Ocean albacore tuna

ZHANG Yanan', GUAN Wenjiang'***, LI Yangdong'***

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Oceanic Fisheries
Exploration, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China; 3. Scientific Observing and Experimental
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Engineering Research Center of Estuarine and Oceanographic Mapping, Shanghat 201306, China)

Abstract; Because of its economic value and wide distribution, albacore tuna ( Thunnus alalonga) has
become one of the main fishing targets in the world’ s marine fisheries. Prediction of albacore tuna can
improve fishing efficiency and yield, and provide scientific basis for fishery production. The production data of
albacore tuna in the Indian Ocean from 2006 to 2014 and three environmental factors of temperature, salinity
and chlorophyll a concentration in the surface layer of the ocean were used in this study. The single-factor
Suitability Index (SI) of Indian Ocean albacore tuna with various environmental factors was established
monthly by using the single-variable non-linear index model. Then the arithmetic average method was used to
obtain the comprehensive Habitat Suitability Index ( HSI) model. Using the 2016 Indian ocean albacore tuna
production data and the corresponding marine environment data, furthermore, the HSI model was verified
based on the ArcGIS platform. The results show that the accuracy of the monthly fishing ground forecast is
about 90.56% and the overall forecast accuracy for each HSI grade is 87.46% . Moreover, for the central
fishing ground with I, >0.5, the average accuracy rate is 71.82% . Considering that the average yield ratio
of I, >0.5 is 69.35% , it can be concluded that the established HSI model had a promising forecast effect
for the Indian Ocean albacore tuna.

Key words: habitat suitability index model; fishing ground forecast; albacore tuna ( Thunnus alalunga) ;

Indian Ocean; geographic information system
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