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Tab.1 Collinearity test for predictor variables

Eat) % i Kl N pead e PR M4t 2Ka
season Lon. Lat. T S DO pH Chl. a
HZE  spring 1.87 (1.19) 5.55 1.97 (1.97) 4.17 (1.76) 1.78 (1.70) 1.16 (1.09) 1.35(1.33)
"7 summer 1.79 (1.20) 4.50 1.27 (1.23) 3.37 (1.57) 1.08 (1.08) 1.13 (1.13) 1.09 (1.08)
H*ZE  autumn 1.55(1.13) 3.72 1.40 (1.39) 3.36 (1.21) 1.52 (1.51) 1.22(1.19) 1.09 (1.08)
X7E  winter 1.69 (1.19) 425 1.52 (1.49) 3.87 (1.20) 1.45 (1.45) 1.47 (1.46) 1.90 (1.89)

e S W IEUE DR B R A B VIF(E

Notes: Value in parentheses shows the VIF value of variables excluding the latitude
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Tab.2 Parameters of the optimal model in each season
F i S e Pl IR R TR 2SR FE 1%
season optimal model  degree of freedom P value AlC accumulation O.f deviance  deviance explanation of
explanation each factor
#Z  spring £ Lon 2.117 0.110 427.43 22.6 226
#E S 6.979 0.000 49.1 26.5
MBE pH 7.887 0.002 57.2 8.1
H#A DO 8.767 0.000 69.6 12.4
HZ% summer KR T 8.456 0.004 435.09 0.6 0.6
HhE s 7.193 0.000 475 46.9
F2WE  pH 6.958 0.107 55.9 8.4
ZE  autumn Z% Lon 3.621 0.428 418.22 0.8 0.8
Kilk T 4232 0.019 12.8 12.0
HhE s 6.479 0.014 28.3 155
MR Chla 3.814 0.061 34.9 6.6
F2WE  pH 1.000 0.004 38.9 4.0%
WtE DO 8.255 0.001 51.4 125
A7 winter Kilk T 8.853 0.002 324.87 282 28.2
HhE s 4.733 0.257 30.9 2.7
F2WE  pH 4293 0.246 34.5 3.6
#fEE DO 1.000 0.021 47.4 12.9

(H2-e), FkZ=, 7E8~20 °CHYTERIN, Kii5 M
G Z MIAFTE IE A DG AR M C & (B12-0);
TEpH 7.5~10.5¥0 [l 9, PR A% 5 9% TR 2% 3 2 [B) A7
TEAAH R ARZ M SE R (1512-h), & F=, fE6~12°C
AT N, KRS 5 TR R 1Y OGB4 A B U
MARLEESC R, FET °CHI9 °CAEE WA 5% 5 % &
T IEE , TE8 °CHI10 °CAETE P 5% 5 %% FE i I
{H(E2-j); 1E9~13 mg/LIW EEVL I, W 5
RGEPR R Z (A MR IEAH O (1#12-K) o

2.3 HRBURDTION M BE

RXEIRG R s, FEFE, L XEIFLME
I 9 43} 27 {8 40,78, #RIEH(E 50.88, P
RB(AHYIMEN036(1513); H =, & LEuEL Mk
] AR (50,79, #EEISME 0.9, JE &R
BOHER027(KI3); BT, HAEGAMAY 32 X
B F £ PE 1] U5 R R R 0.62, B AR
1.23, JeE REHBME 0.29(EI3); 42, Itk
GAMIY 28 SUBGIE L 9] U5 A 27 214 4 0.88, A
FEIGME 0.3, P REG)IMEH0.25(%13),
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Analysis of spatiotemporal fish density distribution and its influential factors
based on generalized additive model (GAM) in the Yangtze River estuary
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GAO Chunxia®’, WANG Xuefang’, TIAN Siquan’

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China,
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Abstract: Understanding the relationship between fisheries resources and environmental factors, and
also the spatial and temporal distribution of fisheries resources, plays an important role in the process of
making fishery management and protection strategies. Under the policy background of “the Yangtze
River Great Protection”, carrying out such research has an important ecological significance for fisher-
ies protection and recovery in the Yangtze estuary. Based on the survey data from 2006 to 2017 in the
Yangtze estuary, relationship between fish density and environmental factors was stusied based on
GAM, meanwhile, the seasonal distribution of fish density in 2017 was predicted. The results showed
that explained deviance in the seasonal optimal model was 69.6%, 55.9%, 51.4% and 47.4% respect-
ively, and the mean slope of regression line of 100-time cross validation ranged from 0.62 to 0.88. Salin-
ity, water temperature and dissolved oxygen (DO) were found to be the significant environmental
factors. In general, in spring, summer and autumn, salinity was considered to have a positive relation-
ship with fish density. In summer, autumn and winter, water temperature was found to be the signific-
ant environmental factor, and in Autumn, a positive relationship was found. In spring, autumn and
winter, DO was found to be the significant environmental factor, and in winter, a positive linear relation-
ship was found. In 2017, there was a relativelg high value of fish density in summer. In the four seasons,
relatively low value of fish density was found to exist in the natural extension waters of the southern
branch of the Yangtze estuary. In the natural extension waters of Chongming Island to the sea, the fish
density is relatively higher.

Key words: fisheries resources; spatiotemporal distribution; impacts of environmental factors; generalized addit-
ive models (GAM); the Yangtze River estuary

Corresponding author: CHEN Jinhui. E-mail: 253855188@qq.com

Funding projects: National Natural Science Foundation of China (41606146); Shanghai Municipal Science and
Technology Commission Local Capacity Construction Project, China (18050502000); Monitoring and Evaluation
of National Sea Ranch Demonstration area Project in Yangtze River Estuary (171015); Bamboo Reef Construc-
tion Project in Shanghai Sea Ranch Demonstration Area (140302)

http://www.scxuebao.cn W E K= 2 /) sponsored by China Society of Fisheries


http://www.scxuebao.cn

