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Study on ecosystem model of multi-species culture in Sanggou Bay .
[ Numerical study on the kelp culture carrying capacity
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ABSTRACT Based on the multi-species culture ecosystem model in Sanggou Bay, numerical
experiments were done by altering the kelp culture density. The aim is to probe the kelp culture
carrying capacity in Sanggou Bay. Increase of the kelp culture density at the same time enlarged
the frictions caused by the culture activities, which inhibited the supply of dissolved inorganic
nitrogen (DIN) from the open sea. As a consequence, there is no definite increase in the kelp
production. Model results for different kelp culture densities indicated that the kelp production
reached the peak when the culture density was 0. 9 fold of the present one.
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Schematic diagram of the multi-species culture ecosystem model in Sanggou Bay
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Table 1 Initial conditions of kelp and culture drag coefficients at different kelp culture densities

LRBFR W BME (g/m?) MRS Ca KA A FEFERE S Co
Experiment Initial kelp density Surface culture drag In-water culture drag
STANDARD 14. 4 0. 07 0. 025
DENSITY-0. 8 14.4X0. 8 0.07X0.8 0.025X0. 8
DENSITY-0. 9 14, 4X0.9 0.07X0.9 0.025X0.9
DENSITY-1. 1 14.4X1.1 0.07X1.1 0.025X1.1
DENSITY-1. 2 14.4X1.2 0.07X1.2 0.025X1.2
DENSITY-1. 5 14.4X1.5 0.07X1.5 0.025X1.5
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Table 2 Variations of current at different kelp culture densities

SR SR WA IR X ‘5 STANDARD L7 fl (% S 47 Y R X 5 STANDARD HZ L3 (%)
Experiment SEHFE (em/s) . Ve.lrlatlon compared Experiment SEHEIHHE (em/s) ' Va}rlauon compared
Average current velocity with STANDARD Average current velocity with STANDARD
STANDARD 10. 80 / DENSITY-1.1 10. 26 —5.0
DENSITY-0. 8 12. 13 +12.3 DENSITY-1. 2 9.78 —9.5
DENSITY-0. 9 11.42 +5.8 DENSITY-1. 5 8.61 —20.3
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Fig. 8 Distributions of kelp production and difference fraction at different kelp culture densities
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Table 3 Currents, nutrient from the open sea and kelp production at different kelp culture densities
AT FRTH X 41§ DIN k72 R
5% 4 B Experiment Cuée{;t(zijzi)ty in kelp C;é;ére area gl{\]ﬁi:prl)y from the c;}:;{r); sea e i;lf) prodl/}l;éc{iog( s
Value Variation( %) Value Variation( %) Value Variation amount
STANDARD 10. 80 / 589. 2 / 7.01 /
DENSITY-0. 8 12.13 +12.3 721. 7 +23 6. 76 —0.25
DENSITY-0. 9 11.42 +5.8 661. 1 +12 7.21 +0. 20
DENSITY-1. 1 10. 26 —5.0 555. 2 —6 7.08 +0. 07
DENSITY-1. 2 9.78 —9.5 510.1 —13 6. 80 —0.21
DENSITY-1.5 8.61 —20.3 397.9 —32 6. 39 —0.62
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