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Study on the Suitability Selection for Construction of Seaweed Bed in Sewage
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Abstract

- TPukyong National University)

For the water quality improvement in the ocean outfall area of sewage treatment plant, this study tried
to control the water quality of outfall area using the biofilter method through seaweeds, a way of
ecological engineering treatment that is applicable in the marine ecosystem. Therefore, this research made
an attempt the main factors necessary for creating seaweed bed to improve water quality in the outfall
area of sewage treatment plant, and the results are as follows.

In the case of making the seaweed bed in the ocean outfall area of sewage treatment plant, Habitat
Suitability Index of Ecklonia cava per all survey points, considered physical and physico-chemical factors
in 5~10 meters below sea level, was 50~93% (average 80%), so this seaweed, Ecklonia cava, was suitable

for making the seaweed bed.

Key words : Ocean outfall, Biofilter, Ecological engineering, Habit Suitability Index, Seaweed bed
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<Table 1>} 7o) o)A F|2FE Ao 2 A]2o|

| Seaweed selected for construction seaweed bed |

N

Ecological characteristic of seaweed bed

Habitat environmental factors of seaweed

Epiphytic base, Life span, Distribution area etc.

Temperature, Salinity, COD, Wave height etc.

5%

7

Fitness of large brown algal species for seaweed bed

Value of seaweed bed for enhancement of ecological roles as primary producer and habitats of
marine animals, Effort and cost for maintenance of seaweed, Time for making seaweed bed etc.

\

Possibility of artificial seed production

Cultivation technique of seaweed

S

Ecological characteristic of seaweed bed
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[Fig. 11 The flowchart of seaweed selection for transplantation
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<Table 1> Variable and assumptions used in the formation of HSI

Variable Assumptions Sources
Attachment Substrate Range : 1~50 cm (rock)
. K , 1985
(SIy) Optimum : above 50 cm omno, 19
Minimum Temperature Range : 10~16TC
. . to, 1992
(SIy) Optimum : 13T Suto, 199
Maximum Temperature Range : 23~27TC
. . to, 1992
(SIy) Optimum : 24T Suto, 199
Depth Range : 2~25 m Maegawa, 1990
(Sly) Optimum : 5~15 m Terawaki et al., 1991
Compensation Light Intensity =~ Range : 2.8~12 pmol/m'/s Maegayva t al, 1987
(SIs) Optimum : above 12 pmol/m'/s Hiroshige et al., 2004
> P ’ i = Lourey et al., 2006
Wave Hight Range : 1~12 m Konno, 1985; Suto, 1992
(Sle) Optimum : 6 m Kim, 2004
Salinity Range : 26~30.9 PSU
. Suto, 1992
(SIy) Optimum : above 31 PSU o
COD Range : 1.3~1.7 mg/L Suto, 1992
(SIg) Optimum : below 1.3 mg/L Matsumoto & Yamaguchi, 2006
DIN Range : 0.005~0.270 mg/L

Optimum : 0.137~0.138 mg/L

JFRCA, 1992
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<Table 2> Suitability of seaweed species for
construction artificial seaweed bed

Value
A B
® O
[

Effort
&
cost

X

Life
span

P

Species Time

Ecklonia cava

Undaria pinnatifida

Sargassum horneri X

S. micracanthum

S. piluliferum

S. serratifolium

S. ringgoldianum

O|0|®@00 e

Myagropsis

X
myagroides

® O

@: very good, O: good, x: bad

1) Useful macroalgal resources

2) Ecological roles as primary producer
3) Effort and cost for maintenance

4) Time for making seaweed bed

5) A: annual species, P: perennial species
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<Table 3> Suitability index according to range of
attachment substrate

Range above 25~ 12.5~ 5~ This
(cm) 50 50 25 12.5 study
Value
(SI) 1.0 0.66 0.33 0.0 1.0

<Table 4> Suitability index according to range of
minimum water temperature

Range 13 12.  11.  10. below 9  This
( T ) 1 2 2 above 17 study
Value 0.7 0.2
sy 05 0s T 0.0 0.25

SI; = 1.0, 28 =

o A 1g 01%6}\3, 24°C:§ 7%3& 1cH
7}kl wet Zh7

F3FA TH<Table 5>).
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<Table 5> Suitability index according to range of
maximum water temperature

Range above  This
() 24 25 26 27 28 study

Value

(SL) 1.0 075 05 025 0.0 1.0
}. /\N(SL;)

Zefe] A S 225 m We® RIS,

TEZ T4 5~15 mell dgste] AFErh uheba
5~15 mo A SL = 1.0°.2 8o =4 2 m 9]
39} 25 m o] Aol SL = 0.0 et
ATh<Table 6>). Tt g AFdHF +9
St R S=40] 22 m oo sxH
A Hc]— .‘O__ :‘,:/‘K:ll zx%o] 7]_};—5]_ ‘l“l‘l‘ﬁ%‘ﬁgi
A7) witel sl T 5~10 m Ao
7} HBEE Sl = 1.00.% BFretelct
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<Table 6> Suitability index according to range of
water depths

Range 5~ below 2 This
(m) 15 18021 2% ghove 25 study

Value

(SL,) 1.0 07 04 0.1 0.0 1.0
k. 3 K(SIs)

Fef7E M ek= 11~12 1

o] wiakgge
mol/m/s ooz Ueltor ofd e ¢
BAFgEko] 2.8 pmol/mYsS YERNTE waEbA 7F
e o] WAFEEFO] 12 pmol/m/sS 7 1
4 - SIs = 1.0, 2.8 gmol/m’/s ©]8td A5
SIs = 0.02.% e SITH<Table 7>).
dstrAed slddT Fod 39
A 5-10 m Aol BE 5T FFS AT A
<9 39.6 pmol/m’/s, oJ&Z°
/s, &4 7% 602 pmol/m’
= 1002 F7Ech
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<Table 7> Suitability index according to range
of light intensity

Range below  This
(umol/ m'/s) 2.9 6 3 2.8 study
Value
(SIy) 1.0 0.67 035 0.02 0.0 1.0
Ht. 9+2(Sle)
Hel= F271e] FErE sbgo] ARk stelA
AR Agel wasigon, N4 Asw

A7 a7k 6 mE BAHe] A 1 olg3te] 6

mE 7|FoE FAol | m¥ Skl whet 7Rt
=

sto] 25 FEIGint olE Vo ® A v
7} 6 md ] SIy = 1.0, 1 m ©]3}9} 12 m o]AFe]
Al Sls = 0.05 233l TH<Table 8>).

dskrAEd s 799 e
ako] A 3zt 52 mE AALES] Sk = 0.83
=2 F7rskgitt

i
o

<Table 8> Suitability index according to range of
waves

Range This

5
7 study

39 1,11 0,12

0.83 050 0.17 0.0 0.83

sk 4= 1o 26.0 PSU
Ak mEkA A F

SI; = 1.0, 26.0 PSU ©]

o}. COD(SIy)

= COD FX7F 1.3 mg/L ©]akel A o)A
AgalA AAsHE Ao JERFFOEE 13 mgl
oJalef| A Sy = 1.0, 1.7 myL °]’4Y uwl Sk = 0.0
o7 il olE V|Fo® A 15 o]&3}

°1 02 mgyL 57k wivitt 0334 Abs 2aisl

TH(<Table 10>).

stA e SR A HAd COD F
EE 133 mglE YEPHOEZE S = 0.66°.F
=

<Table 9> Suitability index according to range of

salinity
Range above below  This
®sU) 310 200 280 270 g0 gudy
Value
(Sl 1.0 0.8 04 02 0.0 1.0

<Table 10> Suitability index according to range of

COD

Range below 13~ 1.5~ above  This
(mg/L) 1.3 15 17 1.7 study
Value

(SI) 1.0 066 033 0.0 0.66

2t 939 (DIN : Sy

27 Ak 39S DIN % H9e
0.005~0.270 mgL F=E YERH, T =
0.137~0.138 mg/LE #HZ FE2 AA3}to] Sy =
1.0, 0.005 mg/L =]qF 0.270 mgL oY 2% Sk
= 0022 YeRSQlLE 4 18 o] g8t Z+zhe]

GAEZ 0.043 mgLA SHE W 0254 A5 T
35} TH(<Table 11>).

<Table 11> Suitability index according to range of
DIN

0.137~
0.138

Range

(mg/L)
Value
(Slo)

0.183~
0.226

This
study

above
0.270

1.0 0.5 0.0 0.75

S Py

T 0.126 mgyLOZ e}
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[Fig. 2] Habitat Suitability Index at the study

12>, [Fig. 2]). o1& A9 IaF 553 area
<Table 12> Grades used in the formation of HSI
Temperature Light o
Substrate . Depth ) ) Waves  Salinity COD DIN
Variation in. Max. intensity
ST ST, ST; SI, SIs STe ST, STg STy
Values 1.0 0.25 1.0 1.0 1.0 0.83 1.0 0.66 0.75

HSI = ¥1.0x3/0.25%1.0 X ¥/1.0< 1.0 X0.83 X /1.0 <0.66 <0.75 = 0.8
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