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Tab.l P. trituberculatus abundance shown in the GAM model constructed by using biomass and mantissa

P AIC 1%
0.001 689.77 20.3
0.001 687.52 38.4
0.032 686.55 45.9
0.035 685.32 49.3
0.002 708.83 18.8
0.002 707.76 34.2
0.006 706.50 39.8
0.044 705.50 43.5
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Fig.2 P. trituberculatus abundance shown in the BRT model constructed in biomass and mantissa
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Fig.3 Fitted suitability index (SI) curves based on the relationship between P. trituberculatus abundance in terms of biomass and

mantissa and environmental factors
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OPTIMIZATION OF HABITAT SUITABILITY MODEL FOR PORTUNUS
TRITUBERCULATUS IN LAIZHOU BAY

ZHANG Xiao-Min, WANG Xiu-Xia, LI Shao-Wen, YANG Yan-Yan, XU Bing-Qing, LI Fan

(Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Shandong Marine Resource and Environment Research
Institute, Yantai 264006, China)

Abstract Portunus trituberculatus is an important economic crab in Laizhou Bay, Shandong. The abundance of P.
trituberculatus is significantly affected by the environmental factors. To understand the effects of different environmental
factors on the habitat distribution, the habitat suitability of P. trituberculatus in Laizhou Bay and its influencing factors
were studied based on samples collected by bottom trawling from 2010 to 2020. Generalized additive models (GAMs) were
used to determine which environmental variables should be included in the HSI (habitat suitability index) models. The
relative contribution (%) was weighted in the HSI model to the total deviation explained by the boosted regression tree
(BRT). Four HSI models (non-optimized model, BRT informed HSI model, GAM informed HSI model, and BRT+GAM
informed HSI model) were constructed, and the Pearson test on measured and predicted values were used to compare and
verify the models. Results show that among the four models, the BRT informed and the GAM informed HIS models
showed the best performance. The model in which biomass was selected to indicate P. trituberculatus abundance showed
better performance. The model of biomass-based resource abundance is better than that of the mantissa-based. The overall
prediction accuracy and correlation coefficient of HSI model constructed by arithmetic average method are higher than
those of geometric average method, showing a strong ability to predict the habitat of P. trituberculatus in Laizhou Bay.
Bottom water temperature, bottom salinity, and water depth have great influence on the habitat of P. trituberculatus. The
area of high habitat suitability (HSI>0.7) of P. trituberculatus distributed mainly in the southern, southeastern, and
northeastern waters of the bay, while less in the central and southwestern waters. This study provided a scientific basis for
the stock enhancement of P. trituberculatus.

Key words habitat suitability index; Portunus trituberculatus; environmental factors; Laizhou Bay



