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Abstract — In this study, numerical model experiments were conducted using the observation of tidal current and
CFD(Computational Fluid Dynamics) in order to investigate the characteristics of spore diffusion released from
marine forest reefs. In order to reproduce the reciprocal flow, observation of tidal current was harmonic analysis
into the input values of the numerical model experiment. Numerical model experiments were carried out using tri-
angular pyramid type reef, double-dome type reef, ribbed reef as representative marine reefs. As a result, the spores
tended to spread to the opposite direction against the main flow and the spores were shifted up to 14.64 m, 11.47 m, and
10.75 m for each reef. In addition, spores released from the reef beds floated 4.35 m, 3.01 m and 8.45 m respec-
tively. And, the characteristics of spore diffusion think to depend on the height and shape of the reefs. When the
reciprocal flow was reproduced, the spore diffused to the opposite direction against the main flow. It is believe that
the reverse flow is so strong at the front of the reef that most spores move to the opposite direction against the main
flow when the spore is spread.
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Fig. 1. Observation stations of study area.
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Table 1. Description of field observation

St Period

Depth Inst.

Current PC1

2015.3.13~2015. 3. 28.

15m ADCP (RDI, USA)
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Table 2. Particle size and density, Sedimentation velocity of seaweed

Seaweed Particle size (d,m) Density (ps, kg/m®) Particle settling velocity (mm/s)

Ecklonia Cava 65%107 1350 0.67x10®

Table 3. Experiment Conditions of Numerical FLOW-3D

Items Experiment condition

Numerical model FLOW-3D

Structure (3D-Modeling)
and Size (LxBxH)

Triangular pyramid type reef Double-dome type reef Ribbed reef
2.7%3.12%2.9(m) 3.45x3.80%2.40(m) 3x3x2.4(m)
Seaweed spore release position 0.8~2.7 m 0.8~2.2m 1.5~2m
Calculation area 300x300x15(m)
Number of grid 150x150%x40(900,000 EA)
Boundary condition UV velocity from observation of current at bottom
Time step 10°~10sec
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Fig. 9. Velocity distributions around the square reef.
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Table 4. Results of spore diffusion for Ecklonia Cava

. L. X direction Z direction
Distance direction - -
Xmin Xmax Zmin Zmax
Triangular pyramid type reef 14.64 0.03 0 4.35
Double-dome type reef 11.47 4.03 0 3.02
Ribbed reef 10.75 5.07 0 8.45
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Fig. 11. Spore dispersal of artificial reef having wing portion.
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