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A Suitability Selection for Marine Afforestation with Physical Environments
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Abstract: A suitability analysis for marine afforestation was carried out on physical
items based on slop rate, bottom sediment, light intensity, velocity, and wave at north
Geomoon waters in Korea. The data from each physical item were changed to a GSDM
(Gridded Spatial Distribution Map) using Kriging interpolation. A GSDM grid includes
information, and each grid was given a SI (suitability index) of 3 grades(SI of first
suitability was 100, SI of second suitability was 50, and non-suitability had no SI).
According to the analysis results of all overlaid GSDM, first suitability had 500 SI, and
suitability area was 0.25ha. Second and third suitability had 400~450 SI, and
suitability area was 2.36ha, 1.80ha, respectively. Therefore, the results suggest that
reefs installed for marine afforestation should be anti-slip types against steep slope,
and the target species need to include algae with low compensation light intensity in
second and third suitability.

Key words: Marine afforestation, Suitability selection, Ocean physical environment,
Spatial interpolation, Suitability index
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Table 1: The condition of numerical experiments to
yield tidal currents in the study area
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Items Calculation conditions Table 2: Survey items and evaluation criteria for
) suitability of artificial reefs (Ministry for Food,
Area Waters in northern Geomoondo . . .
Agriculture, and Fisheries, 2008)[19]
Used EFDC (Environmental Fluids It Survey Bvaluation criteri
numerical Dynamics Code) ems equipments valuation criterions
model e
cho
The mamber 195« 160 (The number of erid - Depth  sounder Depth should be less than
iayer 28,405, and 5 layer vertically) ultizbeam
Current Maximum current should be
Referred from chart(No. 214 and Current i
mete under 2m/s.
1(\14;);;}?1" No. 214) of NORI(National e T 2/s
distribution IOncSeS‘ill?tger)aphlc Research Sea S(l)(&ﬁar,scan Slope rate should be under
bottom Multi-beam 5/100.
Time step 1.0 sec Mud content should be less
than 70%, if mud content is
Calculation . Piston-core, over 70%, the stability
period 15 days Sediments ¢, aglainlst sgtglemenhshould be
calculated by earth pressure
Boundary 4 major constituents and bearing capacity.
conditions (M, S, K, O) Licht Photosynthesis
Initial Light intgensity characteristics of a target
v Cold start intensity meter algae should be considered
condition for the specified depth.
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Table 4: Classification of sediment samples by

station in the study area

st. Ol Sand Gl prg)  uscs
1 82.4 12.3 5.3 - GC
2 0.0 36.8 63.2 25.32 CL
3 0.0 30.5 69.5 27.83 CL
4 79.3 14.5 6.2 - GC
5 0.0 29.5 70.5 21.46 CL
6 82.6 10.1 7.3 - GC
7 82.0 12.1 5.9 - GC
8 154 62.1 22.5 - SC
9 19.0 65.7 15.3 - SC
10 81.9 9.8 8.3 - GC
1 30.3 59.3 10.4 - SC
12 84.0 11.5 4.5 - GC
13 81.1 13.7 5.2 - GC
14 81.2 12.5 6.3 - GC
15 7.5 22.5 0.0 - GW
16 81.7 18.3 0.0 - GW

CL: Sandy lean clay, SC:
Clayey sand with gravel, GW: Well graded gravel,
PI: Plasticity index

* GC: Clayey gravel,
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Figure 7: Distribution diagram showing design wave
height and direction of 50 years return period in study
area.
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Table 5: Estimated wave height and water particle
velocity by depth in the study area

Dep. Per. WH. W.P.V. BWH BW.

(m) (s) (m) (m/s) (m)

20 8.1 2.61 1.01 16.6 X
15 8.1 2.54 0.99 12.5 X
10 8.1 2.53 0.98 8.30 X
5 8.1 2.76 1.04 4.15 X
3.3 8.1 2.81 1.09 2.74 0

* Per.: Period, W.H.: Wave Height, W.P.V: Water
Particle Velocity, B.W.H.: Breaking Wave Height
B.W.: Breaking Wave
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spring tides in the study area(Surface layer).
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Figure 9: Vector diagram of flood currents during
spring tides in the study area(Bottom layer)
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T Jtem C Total
S5 Se Wa Vel SI
Oder
First 400 100 100 100 100 500
suitability
Second % 100 100 100 100 450
suitability
Third
suitability 20 %0 100 100 100 400
% Sl.: Slop, C.D: COmpensation Depth, Se.:

Sediment, Wa.: Wave, Vel.: Velocity
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