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A Suitability Selection for Marine Afforestation Using Habitat Evaluation Procedure
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Abstract: A habitat evaluation method was used to estimate the optimum suitability of
the study area for the target algae. Habitat evaluation was carried out using an habitat
evaluation procedure (HEP) so that the optimum suitability was quantitatively
estimated for carrying out marine afforestation in the study area. According to the
results of the suitability analysis, the variation of light and wave conditions according
to depth showed the factors with the largest impact to involve the spatial distribution
of suitable locations within the area. The total suitable area selected was calculated to
be 18ha. The quality of the target algae (Ecklonia cava Kjellman) habitat was analyzed
using an habitat suitability index (HSI) model of the HEP, which showed 0.55-0.907
(the maximum value being 1.0). This indicated that artificial reefs for afforestation
should be installed to zonation type because the suitable area selected (The HSI value
was 0.55~0.907) was distributed within the same depth line.

Key words: Marine afforestation, quantitative suitability selection, Habitat evaluation
procedure (HEP), Habitat suitability index (HSI) model, Gridded spatial distribution
map (GSDM)
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2.2 HEP(Habitat Evaluation Procedure)e| 7|&714
HEPAA A 22 Algst hio s M=o ¢
= W AETY X AAAY "HEE AETS
2N 3 F X, AR A&t 9 A4
23t A4 (Habitat Suitability Index, HSI)el
ofs)| A=std 4 Ak HSI= zhzbe] w9 A%
A 4=(Suitability Index, S ol that A7
o7 FAEY, HEH o2 HSI modeldl A4%
ol MRS Fale 4 (1)~3)F 22 WHoezE o
%l A2A (Habitat Unit, HU)E 2 %f‘f}“% 1

A%, SI= 0.0~1.0 Atele] & 7=,

= M B7bs e 3 1.02 o)A 1*-W% LP
et SI= O%fﬂ ol A7l Fad &9l
FRAE 22 Ao2A vine S EFo=
T, AT, Y9H %?Jr T A 84 24
S0l ztzte] SIvF 2 Aot wheba Zhzhe] ST 7t
S2RY A2¥ HSIHE 0.0~1.09 #s AY

Al Fo
HU(Habitat Unit) =HSIxStudy area (1)

HSI(Habitat Suitability Index)=(SI of
study area) / (SI of ideal habitat area)
(2)

SI(Suitability  Index) =(State  of
environmental conditions in study area)
/ (State of environmental conditions in
ideal habitat area) (3)
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Table 1: Relationship between major brown algae and their habitat's environmental factors

Major habitat environmental factors

Feb. Aug.

Species water, water, Sal.” .-~ COD' NHN" DIN" h‘{evia‘;let-
temp. temp. (psu) P (mg/L) (zmol/L) (zmol/L) (ngl)
(°C) (°C)
Laminaria -1~8  20~24 - (89 - 0.0~7.0 0.1~26.0 2.5
Japonica
A 2~14  20~27 > 237 (2.2 3~75 2~18.0 1.8
pinnatifida
Eisenia bicyclis  7~14 22~27 ) 300 ~ (1.6  00~27 050~896 2.5
Ecklonia cava 14 15 9397 309 - (13 007~9.3 0307132 4,
Kjellman 0
E. kurome 8~14  26~27 »318 7 (14 00~8.92 0327120 5y
Okamura. [}
S. horneri 4~19  20~28 ) 266 7 (2.2  0.17~46 030~7.85 1.0
(Turner) C.
S. patens _ _ ”
O Aomedhs 6~20 24~28 ) 29.8 (1.3 1.39 2.20 1.0
S. ringgoldianum ;1 99 97 y 359 - (1.3 0.42 3.68 4.0
Harvey ssp.
Study area 11.93~ 17.83~ 32.25~ 808~  1.03 1.29 0.64 1t
y 11.98 2270 3357 810 ~1.10 ~1.57 ~0.89
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and *** were referred from (9), (10), (11].
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Table 2: Conditions and relevant variables needed
for survival of Ecklonia cava Kjellman

Conditions for

Model . Variables
survival
Epiphytic base SI
Water qI
temperature(Feb.) z
Water qI
temperature(Aug.) E
HSI )
Light Sly
Wave height SIs
Salinity Sl
COD Sl

1 24 719t (SI)

ISUES R R LS
& dxF7t Axspl RHslel M4 T
t xow slxfe) Al o) ws-
[} -],57_ o) = duldg o2 okut

|

to o 1=
=]
=

rirpot
12
i)

|

O

oo NN

R

12~25cme] Aol of 10% 8ol F-&st=
Aoz dHA JoH13). webA 50cm °lde] A
Ao SIig 1.022 o433, 12cm ©l3te] A
A 0.002 &t 4 (4)& A&ate] 2} dA A
°] Shi 78 4 Jth(Figure 2(A)). L=yt
B A vokes 28] 98 sz #
Aell 71 HAske ds 71Nk ‘H #
a7 Wl mitke 24 sl A o
SIi=1.0& Fostart.

A X

]

A

2
mi il

& I-N-

900 / g=vidlallA o] eta]A] A|347 Al6Z, 2010. 9

2) 2 (Sl Sly)

O 29 #H#F £ (Sh)

Table 1ol W= 29 ZEl7E A 2]317]9
AAg £ W= 10~16°Colt.  whahA,
10~16°CE SL#LE 18 Fo39t. o
ool 2¢ H F2o tE 1297 2EEFH
2= 0.822 YERFOH,
A= FE)E F |
= 1.6 78t g 3olle 1.68 HTo2A4 1
2
17.6°CE AR At waha 1 o]9)¢ Shgka
2 (4)9] 12 3 #Z ol§3te] AT F 3
(Figure 2(B)). ulth& x4 399 2¢9 H+F
T2 11°ColER S=1& A&T & At

@ 849 Hit & (Sly)

Table 1l w=w, 8dol Zej7F A4st7] 7}
& AR ih“d%—t— 23~27°Colt}.  watA
23~27°CE SLEoE 1& R AT a9
94 8¢ Hi &l m 1247k B8 w3 Az}

& 1952 veston. £ WAl 1963 ¥t
o S ol W geAel A4 S ARE

19.18°C ¥ 30.82°C=Z ztzt AA3Act. weEhA

o] &9] Sk 4 (49 13 3 3 ol&3t
°=1 A = Ak (Figure 2(C)).
e 89 HF F2 23°ColBZ Sl3=1& &

88 5 U

vtk 24

3) F o= A% 4 (SL)

Maegawa 5(14)> FHAAE o] &3 FHE
£ SAHFoEZN e FFA3 A FEF 2AdEs
AA g vk k. Maegawa 52 A w=H
Zele FFAE 7] 98 FHEE 4m ©)gel
Hojof atw, tF ZFIF T Al7]Qd 3€e
4% vttt 24 Y9 FHEE 5.5m=E e
v el v FgE shldle FEvE fle Ao
AdE . Terawaki 5(15]2 FHE 5mel 3
el FA”  ZE AMAESE AN A
5~15muiel A a7t 718 & AAstdes Wil
ot FgE FAlo] ZHojHe met asty, 3
o] BE2 xR 4ES AHGEE SLHS



SmTE 15m7A 13 GFHOE gadte Ao

2 298t web, #4 5smE SL=1.00%

ste W, 4 (HE ol&stH, 4 10molA g
Sl 72 0.5°19 441 15melAe SL#= 0.0
243 & A (Figure 2(D)).

4) 37 (SIs)
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6) COD (SI7)
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ek 1297k 22 %25 A= 0.52E UEE
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Figure 2: Variable diagrams of SI1-SI7 values.
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Figure 2: Continued.
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