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Fig. 1 Schematic diagram of the scientific investigation
site from 2014 to 2018 in Bohai Bay

&1 2014—2018 FEHBEHMFF BT LS
Tab.1 Thenumber of scientific investigation sites of
each month from 2014 to 2018 in Bohai Bay

A month 2014 2015 2016 2017 2018

5 1 May 9 17 - 13 13
6 J1 Jun. 9 9 10 26 26
7 H Jul. 9 9 10 13 13
TE: " FRR AT R 4.
Note: “—” denotes that the scientific investigation was not carried

out in this month.
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Tab. 2 Abundance of fish eggs from 2014 to 2018 in Bohai Bay

ind/m’
H #¥ month 2014 2015 2016 2017 2018
5 A May 0.232 0.243 - 2.889 0.019
6 A Jun. 0.068 0.076 1.186 1.380 0.993
7 A Jul. 0.125 0.147 0.059 0.091 0.018

T “RRARTT I £

Note: “—” denotes that the scientific investigation was not carried out in this month.

x3 5—7 AHBEANERHEHIESR
Tab. 3 Statistics and parameters of the fitted suitability index (SI) model for fish eggsin Bohai Bay from May to July

A 1> month A% model 28 a parameter a S8 b parameter b 7 P
Slsst 3.193 22.008 0.945 <0.001"
5 A May Slsss 6.253 30.459 0.907 <0.001"
Slpy 338.084 8.104 0.956 <0.001"
Slsst 0.438 23.775 0.697 0.004™
6 A Jun. Slsss 0.623 31.682 0.534 <0.001""
Sl 62.309 8.129 0.851 <0.001"
Slsst 0.842 26.986 0.876 <0.001"
7 A Jul. Slsss 1.517 30.528 0.919 <0.001"
Slpy 55.636 8.133 0.686 0.005"

T e FRORAR KL 2 3% (P<0.01).

Note: “**” indicates extremely significant correlation (P<0.01).
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Fig. 2 Monthly fitted suitability index (SI) curves inferred from the relationship between fish eggs abundance and
sea surface temperature (SST), sea surface salinity (SSS), and pH from May to July in Bohai Bay

F 4 HS RETN R LR
Tab. 4 Predictive performance of habitat suitability index (HSI) model from May to July

A4 month B model #F a intercept B f slope r AlC
GMM 0.008 0.644 0.550 -44.996

5 A May MINM -0.004 0.865 0.550 —44.971
CPM 0.012 1.350 0.654 -58.335

GMM -0.025 0.370 0.154 1.533

6 A Jun. MINM 0.039 0.334 0.152 2.000
CPM 0.076 0.363 0.152 1.675
GMM -0.041 0.445 0.190 —6.4933

7 H Jul. MINM 0.019 0.417 0.149 -3.863
CPM 0.047 0.654 0.316 -15.649

A, CPM B RIFIIETEG A: P=0.654, AIC=  {£, 75 6 H FINTERER .,
~58.335; 7 A: r*=0.316, AIC=15.649), 7£ 6 H,
GMM LA FE RS & T MINM Fl CPM ., BT 75,
3 RO I SEALEI N HST BURILE 5 0 RE I IR 2 b 2 AN B35, A

3 itig
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Environmental adaptability of fish eggs in Bohai Bay assessed using
habitat suitability index method
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Abstract: As a spawning ground for many fish species, Bohai Bay plays a significant role in maintaining sustain-
able inshore fish stocks in Bohai and the Yellow Sea. In recent decades, the loss or fragmentation of fish habitats
has been taking place in Bohai Bay as a result of exogenous interference factors, such as human activity and climate
change. An understanding of the distribution pattern of fish eggs is urgently needed to protect fish recruitment.
However, a comprehensive insight into how fish eggs are distributed in Bohai Bay is still lacking. To better under-
stand how environmental conditions affect the distribution of fish eggs in Bohai Bay, an integrated habitat suit-
ability index (HSI) model, including three physical and chemical environmental variables, sea surface temperature
(SST), sea surface salinity (SSS), and seawater pH, was developed in this study. Meanwhile, three empirical HSI
algorithms (geometric mean method; minimum method; continued product method, CPM) were performed to se-
lect the best algorithm. The data used for analysis comes from independent trawl surveys, applying standardized
sampling protocols from 2014 to 2018. The results showed that (1) the fish eggs in Bohai Bay were mainly dis-
tributed in areas where the ranges of SST, SSS, and pH are 21.6-24.8 C, 30.07-32.60, and 8.03—8.21, respec-
tively. (2) The SI of each environmental variable varies by month. (3) CPM was the optimal HSI model for fish
eggs in Bohai Bay based on the evaluation criteria of Akaike information criterion. (4) In May, the HSI model
shows an acceptable performance. In June and July, there may be potential unconsidered factors that dominate the
distribution of fish eggs under suitable SST, SSS, and pH conditions. This study enhances our understanding of the
relationships between fish eggs and different environmental factors. Moreover, the models built can be used to
detect potential spawning grounds for fish in Bohai Bay. These findings may increase awareness among research-
ers and policymakers. A more comprehensive survey and scientific site layout will be helpful to gain a deeper un-
derstanding in the future.
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