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 >50 species reported, only about
20 kelp species present in Asia-
Pacific regions (Scoggan et al., 1989).

 Japanese kelp important species
cultured and harvested in the world.

d In Japan, mainly found along the
Pacific coast of southern Hokkaido
and northern part of Honsu. JAPAN. 2007

4 Japan production from capture and Aqua:

aquaculture. Capture:
64%

36%

d In 2007, aquaculture contribute
36%. FAO, 2009
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Sustainable kelp production

Ry

Culture systems

Government » « Existence
support of FCA

Ideal habitat

Site selection is preliminary step for

aquaculture operations



To identify the most suitable sites for
hanging culture of Japanese kelp, Laminaria
japonica, aquaculture development
In southern Hokkaido, Japan

( Multi sensors of RS data

_ GIS based MCE model
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3 Southern Hokkaido Twﬁ
] Coastline 368 km

- Influence by OW (cold water) and TW (warm water)
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4 Influence by OW (cold water) and TW (warm water)
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Identification of

Important parameters
for Japanese
kelp aguaculture

<€— Data Collection

Spatial data
construction

Literature and
experts’ opinions

Sensitivity model GlIS-based MCA
: models
> Suitable site of

kelp aquaculture

© radiarta 2011






Built on hierarchical structure
= Factors: 7 parameters
= Constraints: 2 parameters

Scoring: 1 (least suitable) - 8 (most suitable) (Radiarta et al., 2008)

Weighting: MCE method known AHP (Saaty, 1977)

Consistency Ratio: 0.015 (< 0.1 accepted)
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0.46 |« Distance to town
) |
__ Socio- e 031 || Distance to pier
infrastructure |
023 | Distance to land-
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s

based facilities

w; = weight, 2w, = 1,
r; = the attribute transformed into score (1-8)

The most preferred alternative is the maximum V(xi) value



* This analysis connected to the parameters that had temporal
variability

» | ocal sensitivity analysis using interval values of 5%, + 10%,
and £ 20% of the reference values

Bathymetry =

Slope

Distance to town —> Relatively constant

Distance to pier

Distance to land-
based facilities

SST — Q
—> Temporal variation ——> ofo

Secchi disk depth O

\/

Weighting values
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Area analysis Constraint area

o Suitable area based on 60m depth: to minimize
operation costs and difficulty in mooring systems
a Potential area about 1541 km? [constraint = 104 km?]
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Environment submodel Socio-infra submodel
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Minamikayabe; Shikabe; Esan,
and Toi: High potential area for
kelp cultivation [production]




© radiarta 2011



Monthly model in 2004
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Monthly model in 2005
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Monthly model in 2006
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Monthly model in 2007
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Monthly model in 2008
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Monthly model in 2009
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Monthly model in 2010
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Yearly model from 2004-2010
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El Nino

The Oceanic Nifno Index (ONI)

[3 month running mean of ERSST.v3b SST anomalies
in the Nifno 3.4 region]
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m The changes in sea surface temperature might impacts on
the productivity across the coastal and marine systems

m El Niflo- low spat density of scallop; La Nina- low growth of
scallop (Baba et al., 2009)

m Normal or week El Nino years- increasing high score
regions (2005, 2006 and 2008: warmer SST)
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1 Southern Hokkaido has a potential area for kelp
aquaculture development.

 High suitable area dominantly located between
Shikabe to Toi coastal areas.

4 Interannual variability was observed: Good
years — 2005, 2006 and 2008 (Normal or week
El Nino years)

 This study has illustrated how GIS database of
different formats and sources could be used to

establish spatial models in the coastal area for
kelp aquaculture development.
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