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Fig. 1 Bottom trawl survey areas for fishery resources in the Shandong coastal waters
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Table 1 The variable screening process for GAM and paramet-
ers analysis
FERID AICTH i 2 A RER % R

Depth 177.058 23.50 0.222

SBS 201.342 11.00 0.096

SBT 199.252 13.10 0.113
Depth+SBS 170.596 28.70 0.264
Depth+SBT 169.368 29.80 0.272
Depth+SBT+SBS 168.113 31.87 0.285

GWR 5 R i ki B 0 6 2 o .l ad e &4
GWR R i) AIC {H Fll P 5E 7 4§, Depth+SBT #5 5 1)
AIC fE Fe /N, R 126.296, R*E e K, R 0.449, H {7
FEN 0.113, il GWR BRI ik Ny

o= Bott,v)+ Y el v)x(Depth)+ > By(14,v,)x,(SBT) +8,.
k=1 k=1 (6)
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AR AX ., BX., CXILFHET 162 Nukifi,

®2 SZHETESHHTEZEETH GWR REFFRTE
Table 2 Forward-selection procedure of GWR model for
environmental influencing factors on spatial

distribution of Sillago sihama

T AIC( R G
Depth 126.478 0.446 0.099

SBS 139.011 0.387 0.154

SBT 135.911 0.405 0.104
Depth+SBS 130.291 0.426 0.167
Depth+SBT 126.296 0.449 0.113
SBS+ SBT 137.733 0.398 0.163
Depth+SBS+SBT 129.613 0.436 0.167
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Fig. 2 Spatial distribution of Sillago sihama in the Shandong coastal waters
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Fig. 3 Effects of different environmental variables on relative abundance of Sillago sihama in the Shandong coastal waters in GAM
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Table 3 Summary statistics of the local parameter estimates for the optimal GWR model
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Fig. 4 Spatial distribution of R*values in the optimal GWR model
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Spatial distribution of regression coefficient values for depth (a) and sea bottom

temperature (b) in the GWR model
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ate a positive correlation with the environmental variables
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Effect of environmental factors on fish distribution based on GAM and
GWR model : A case study of Sillago sihama
in the Shandong coastal waters

Jian Ying"®, Zhang Yunlei"?, Song Yehui'®, Zhang Chongliang’*, Ji Yupeng"?, Ren Yiping"**

(1. Fisheries College, Ocean University of China, Qingdao 266003, China; 2. Laboratory for Marine Fisheries Science and Food Produc-
tion Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China; 3. Field Observation and
Research Station of Haizhou Bay Fishery Ecosystem, Ministry of Education, Qingdao 266003, China)

Abstract: Sillago sihama is an important fishery species in China and plays an important role in the marine ecosys-
tem of the Yellow Sea. Species distribution models can be used to predict its distribution by establishing the rela-
tionships between its abundance and environmental factors. However, due to high mobility of the marine animals,
the relationship between their distribution and environmental factors is often nonlinear and variable with spatial loc-
ations. Based on data collected from bottom trawl survey in the Shandong coastal waters in autumn of 2016, both
generalized additive model (GAM) and geographically weighted regression (GWR) model were used to analyze
nonlinear and spatial nonstationary relationships between distribution of the species and environmental factors, and
results from the two models were compared. Results from the GAM indicated that the main environmental factors
were depth, sea bottom temperature and salinity, and depth had the largest deviance explained (23.50%). GWR
model results showed that there were spatial non-stationary relationships between distribution of the species and
depth and sea bottom temperature. GWR model results indicated a negative correlation between depth and biomass
of the species, and a positive correlation between sea bottom temperature and biomass of species. Regarding per-
formance of the models, GWR model showed advantages over GAM in identifying influencing factors and predict-

ing distribution, and GWR model was recommended for use in similar applications.

Key words: Sillago sihama; geographically weighted regression model; generalized additive model; spatial nonstationar-

ity; spatial distribution
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