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Fig. 1 Map of bottom trawl survey areas in Haizhou Bay and adjacent waters
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Tab.1 Results from models fitting and analysis of important factors
7 PPN SRR ?*F%ﬁﬁf’éﬁi/% ‘ . Tk RIS AIC
model added factors accumulation of deviance explanation importance Pr

GLM year 21.7 21.7 \ 11149
+month 30.0 8.3 <0.001%** 1 096.4
+depth 31.1 1.1 <0.05* 1094.3
+SSS 342 3.1 <0.001*** 1084.8
year 21.6 21.6 \ 11149

GAM +month 30 8.4 <0.001 *** 1 096.4
+s(SSS) 33.6 3.6 <0.001%** 1 085.5
+s(longitude) 355 1.9 <0.05* 1 081.7
+s(SBT) 40.9 5.4 <0.01 ** 1071.7
+s(depth) 42.7 1.8 <0.01 ** 1 066.3

}M{ﬁaﬂ?jd;orest year 18.5 18.5
+month 223 3.8
+depth 26.2 3.9
+longitude 344 8.2

e sRRBRFEETI: year®Rm M A F 0 : month R WA A SBTERRIKZME KL SSSERKRZMKILE: *RRERLEH

(P<0.05), ** R x**3FLoR 7 0 0 2 (P<0.01) BEHLARMAT YA B ARIL ALK R i A AIC S B

Notes: s means cubic spline; SBT means the sea bottom temperature; SSS means the sea surface salinity;

* indicates significant difference (P<0.05), **

and *** indicate more significant differece (P<0.01). The random forest model itself does not provide the chi-square and the AIC value
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Fig. 2 Effects of factors on C. bimaculata’s relative abundance in GLM
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Fig. 5 Predicted spatial C. bimaculata’s relative abundance distribution in different seasons
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Relationship between catch distribution of Portunid crab
(Charybdis bimaculata) and environmental factors based on
three species distribution models in Haizhou Bay

LUAN Jing', ZHANG Chongliang ", XU Binduo', XUE Ying', REN Yiping "
(1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 2662377, China)

Abstract: There are internal relationships between the spatial and temporal distribution of species and environ-
mental factors; however, the randomness and uncertainty of marine ecosystems prevent demonstrating the relation-
ships in an easy way. Based on the seasonal bottom trawl survey data collected from 2011 to 2016 in Haizhou Bay
and its adjacent waters, we used three species distribution models, including GLM, GAM and Random Forest to
study the spatial distribution of Portunid crab (Charybdis bimaculata) and analyze the relation with environmental
factors. We selected influential environmental variables and built models according to criteria such as AIC, devi-
ance explanation and cross validation. The effects of environmental variables on the distribution of C. bimaculata
were evaluated on the basis of the SDMs. The results showed similar results among the three models in the inter-
pretation of the relationship between environmental variables and crab distribution. The GAM provided better fit to
data, whereas random forest have superior predictive performances than the other models. The models illustrated
significant variations of crab abundance among years and seasons, which contributed to over 18 percent and 3.8
percent of total deviance, respectively. Depth and sea surface salinity were influential environmental factors for re-
lative abundance, both positive correlated with relative catches. The spatial distribution of Portunid crab was fea-
tured by high catches in northeast area and low in southwest, in accordance with the water depth in Haizhou Bay.
We predicted the spatial distribution of C. bimaculata across seasons using FVCOM simulation data and the ran-

dom forest model to facilitate the exploitation and conservation of the fishery resources.
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