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Fig. 1 Study area and regional divisions of C. gigas
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DEB £ % {ifi if MATLAB R2021a #4715 % .
A VE HIX 2018 4F 9 F —2019 4F 2 7 #9 ¥R
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B RE v, FE A R R ER L S A5 AR Y B s

#F1 DEBEEFEFAMEEXRAN
Tab.1 Main functions of the DEB model

Eii:pu
description

equation

RIS AR temperature dependence

EHE  ingestion rate
HEFMLE  assimilation rate

T, T, T, T,
kr = ki ~eXp{T—?—?A}~(1 +exp{%—#}+exp

px ={pxm}-f- V3

pa =ae-px - px ={pam}-f- vas

Tarn  Tan -
Ty T

BV IhAEME R Y. functional response f= XKD
ZEEEEAREL  total half saturation constant K(Y) =X, (1 + XL)
ky
vy . 20, . E
FLIAFIERE  storage density [El= 5
2
C 15} 22 i . [E] . [EG]{pAm}3 .
% catabolic rate PC = T diE] T (Pl V

éE ﬁ‘i maintenance rate

EEHYEFER  maturity maintenance rate

dE
f#HEEILZ  reserve dynamic "

EBIEKAEREZEILZE biovolume growth

dr
5025 o BT A 22 . . dER
ZHMERETE  reproductive reserve dynamic yr
AR HE  dry tissue mass DFM = —

pm=pul-V-kr
1_
pf=nmuuvm-mMy(g;5)kT

—— =pa—Pc

dV _k-pc—pm
[Eg]

——=0-0-pc—ps

KR - ER
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+ +V-p
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Fig.2 Comparison of observations and simulations of shell length (a) and flesh weight (b) of C. gigas in Sanggou bay
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Fig. 4 Suitability map of C. gigas fattening aquaculture in Shandong coastal area
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Fig. 6 Distribution map of marine environment in each aqua-month in Shandong coastal area

(a) SST, (b) SSH, (c) ChLa, (d) TSS.
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Remote sensing and Dynamic Energy Budget-driven
Crassostrea gigas autumn-winter fattening aquaculture suitability assessment in
Shandong Peninsular

YIN Zixu', WANG Penghao', LIU Yang', LIChunlin', ZHANG Zhixin’>, LIQi'

(1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Weihai Aquatic School, Weihai 264300, China)

Abstract: Pacific oyster (Crassostrea gigas) is a widely aquaculture shellfish in China. Managing the coastal
aquaculture area of C. gigas can increase the yield and reduce the losses caused by the environment in Shandong.
With the development of remote sensing and artificial intelligence, convenient conditions are provided for evaluat-
ing suitability for aquaculture. The autumn-winter fattening aquaculture is an efficient aquaculture method for
Pacific oysters. In this study, based on Dynamic Energy Budget (DEB) theory, sea surface temperature, chloro-
phyll-a and total suspended sediment data obtained by satellites and sea surface height reanalysis data, were used
to construct an evaluation model for C. gigas suitability assessment in Shandong Peninsula. The results showed
regional differences on the suitability index of fattening aquaculture in Shandong Peninsula, and the overall suitab-
ility trend was southern coastal area > northern coastal area > eastern coastal area > western coastal area. The most
suitable aquaculture area in the southern coastal area was 9.1%, mainly in Rushan coastal. Several area in the Yel-
low River mouth area were unsuitable aquaculture area, accounting for as much as 30.5% of the area. The most
suitable area of C. gigas fattening aquaculture in Shandong costal area was 38.2% in 2017 and 57.9% in 2019,
much more than those of other years. The autumn-winter fattening aquaculture in Shandong for C. gigas was bet-
ter located in areas with less turbidity, higher chlorophyll-a concentrations, warmer temperatures and fewer waves.
The Yellow River estuary was not suitable for the autumn-winter fattening aquaculture due to the high turbidity.
The northern and northeastern coastal area of Shandong, such as the northern part of Yantai City and the eastern
part of Rongcheng City, were suitable for the fattening aquaculture due to the abundance of Chl.a and clarity of
water. In the southern coastal area of the Shandong, such as the southern part of Qingdao City and the southern
part of Lushan City, SST was warmer in autumn and winter, allowing oysters to continue to grow and develop,
which was ideal for fattening. The results of this study can provide effective quantification and scientific basis for
C. gigas aquaculture suitability assessment in Shandong Peninsula.

Key words: Crassostrea gigas; satellite remote sensing; Dynamic Energy Budget (DEB); aquaculture suitability

index; aquaculture zoning management
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