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Fig.1

The location and depth contours of the studied area for kelp aquaculture suitability assessment

(Source: Copernicus Open Access Hub. https://scihub.copernicus.eu/)
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Tab.1 The criteria for assessment of culture suitability of kelp S. japonica
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[® {5 F Threshold i E [ Suitable range
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15 Temperature ('C) 0.5~20
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Tab.2 Sensitivity of kelp to the variation of
environmental parameters (Cai et al, 2019)

24 X BHEEMCE gy
Symbol Description Change of Sensitivity
parameter value (%)

lope  JEAVEHIEIE G5 +20 1.33
=20 2.51
S BOEARKERE +20 0.51
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Fig.2 The scoring curve of environmental variables (temperature, DIN, velocity, light intensity, and salinity)
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Tab.3 The classification for culture suitability

AAFEME TR, FZER, SakHE level of the kelp

Ja B A E TR (1~8). BENEENEE i HAEPES> Score & H PSR Suitability level
VTSN E B, WA T — R 0-2 AEE Unsuitable
PRURIE R 4 DGR 3), RIS IS 53w 24 —HLETL Less suitable
IR AR RIS TR . WA, S 4 A BIE IS 46 AL Relatively suitable
FLPEVES, AT IR, A MU M T 53 ot JUEH Optimal

R4 BEREEEMEITNIERNE
Tab.4 The weighted indices of kelp culture suitability

it an St R T THLA e R

Indices Light intensity =~ Temperature Velocity DIN Salinity w;
Y6HE Light intensity 1 2 3 4 5 0.4185
B Temperature 12 1 2 3 4 0.2625
Hi# Velocity 1/3 12 1 2 3 0.1599
TeHLA DIN 1/4 1/3 12 1 2 0.0973
L Salinity 1/5 1/4 1/3 1/2 1 0.0618

Consistency ratio (CR)=0.0152<0.1
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Fig.3 The score and level of kelp culture suitability in Sanggou Bay and the surrounding waters in 2011
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Fig.4 The suitability score (a) and the suitability level (b) of kelp culture
for 4 quarters of 2011 in Sanggou Bay and the surrounding waters
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Abstract With the expansion of aquaculture, there is an increasing concern regarding issues such as
conflicts with multi-sea use, low productivity, and higher economic costs. The selection of suitable sites
for aquaculture is essential for utilization of sea space and improvement of the efficiency and profits of
aquaculture industry. Kelp (Saccharina japonica) is the main culture species in Sanggou Bay and the
surrounding waters. The assessment of suitability for kelp culture has been conducted with factors,
including light intensity, water temperature, velocity, dissolved inorganic nitrogen, salinity, and depth. The
remote sensing is employed to obtain the information of the existing culture areas. The environment
variables were collected from field surveys along with model simulations. The Dynamic Energy Budget
(DEB) model-STELLA model coupled with analytic hierarchy process was applied to calculate
weighted-sums of scores for suitability evaluation. The result showed that the suitability scores were
0~6.7 with the main distribution range of 4~6. 23% of area was estimated to be the most suitable for kelp
culture, whereas 10% of total study area was not suitable. The high score areas are mainly located in
Ailian Bay and Chudao eastern surrounding waters, whereas the low score areas are mainly located in the
shallow waters near the shore. The results have provided a guideline to help in site selection and in the
management of kelp culture.
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