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Introduction: Global & local Scallop Production

(d Mainly in China and Japan (FAO
2009)!
0 Over 40% of scallop production in

Japan is from Aquaculture (FAO,
2009).

O Itis cultivated in Japan because of
its good food quality & high
productivity (Ito, 1991)
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Introduction

 World aquaculture vulnerable to adverse impacts of
natural, socioeconomic, environmental & technological
conditions (FAO, 2009).

« E.g. Marine cage culture in Chile, Oyster farming In
France & Shrimp farming in Mozambique had high
mortality-loss of production (FAO, 2009).

 Funka & Mutsu are semi-enclosed bays, In same eco-
region, similar types of currents, hanging scallop
mariculture facing competition from other ventures &
In rapid growth.



Objective

Sustainability: Indicators and Stressors — S

Social-Infrastructure

Constraints
(River mouth,
Habor, township

& Industrial —
areas)



http://en.wikipedia.org/wiki/File:Scallop_weathervane.jpg

Materials and Methods
Study Area
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Suitability Model

Parameter Type of Data | Resolution | Source of Data
Chlorophyll-a Satellite 1 km MODIS/Aqua
Sea surface temperature Satellite 1 km MODIS/Aqua
Secchi disk depth (*SDD) Satellite 1 km Kd490 (MODIS/Aqua)
Bathymetry Digital 150 m JODC
Social-infrastructure/constraints Satellite 10 m ALOS AVNIR-2 2011
Scallop production Analog/digital Funka = MARINENET
HOKKAIDO Website
Mutsu = Aomori
Prefecture website
*SDD =1.04 x K ,(490)-0-82
[Chen et al., 2007.]
VvV, = VWCISIIL, Vv, — 1,

J

J

r; = attribute transformed to spatial score (1-8)
Most preferred alternative is maximum V(xi) value




Results and Discussion: Monthly Model Example
2009 monthly model
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Results and Discussion: Monthly Model Example
2009 monthly model

May.

Jun.

Jul.

Aug.

Suitability scores

I:] Land
- Constraint
lE

Y 2 > >

FUHI:E ] ‘ MAY Funl)(fr gl : JUN Funk‘a__ _a g 3 JUL Funl;a_ W g AUG
. e s e ’ , "
4 N ) - ] 5 ) A
) w Low Lo TR L
T ] vl " - i& -
, » ’ )
y » ]
-
-,-.._’:. \'—-/4\ “—o Q" "—a e,
ty - et "h.q RPN q. o a. '7'— =
™ - .\ N aar - N anr - N aar -
N N N N
A - A -
C MAY &\Mutsu C JUN ._TJ\MI.I'l.SU C JUL &\Mutsu I, AUG &\Mulsu
. -9 ‘ hon 1 . I « %
% | % .y \ % 1
..I - ‘I ] ~— 4 ] | |
L =t = L ’ - = N < {
¢/ : i L ; ' L8
« | R
g N L q
L
o q
\\.; SNAL ¢ ‘\ Ba. :
y q J—y L4 ) h ] ‘; D - L4
¢ \., ¢ \.,
‘n‘ : \‘
N '; \
b IS h T




Results and Discussion: Monthly Model Example
2009 monthly model
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Biophysical and Socio-infrastructure Sub-models
2008 2009 2010 2011
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Final models and Validation

B Funka O Mutsu

2008 2009 2010 2011
Model



Period with greatest impact on scallop growth?
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Funka score

Scallop growth variation (Apr-Nov)?

¢ 2008 = 2009 2010 e 2011
Linear (2008) Linear (2009) Linear (2010) Linear (2011)
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7.0 . 2009
6.5 -
6.0 -
[
5.5 1 R°=0.711
2 [
50 |-® - 0%, o 2011 R 2—0.6811
R*=0.72
4.5 R = 0.6265
4.0 | | | |
4 4.5 5 5.5 6 6.5

Mutsu score



Indicator/Stressor/Model performance

Model/parameter % of potential area

Score Model 55T Chl-a SsD Depth Soc-inf Overall
F M F M F M F M | F M | F M

1 2008 87 |89 0.1 0.9 " f5Ea IhE 2.1 1.7 | 4.7 3.5 0.0 ()
2009 6./ |71 0.0 |14 '5&4 666 2.1 1.7 | 4.7 3.5 0.0 0
2010 15.8 16.3 0.1 1.7 548 L5 2.1 1.7 | 4.7 3.5 0.0 0
2011 12.4 1 12.0 0.1 0.0 ‘6l 583 2.1 1.7 | 4.7 3.5 0.0 0

2 2008 45 4.8 0.3 0.7 1d&d 15d 2.0 1.4 | 3.6 1.9 0.5 0
2009 3.6 3.8 0.1 0.4 2&F 54 2.0 1.4 | 3.6 19 04 0
2010 148 16.1 0.2 0.3 254 46 2.0 1.4 | 3.6 1.9 1.1 0
2011 5.4 | 6.0 0.2 0.2 Rddd s2in 2.0 1.4 | 3.6 1.9 0.1 0

3 2008 16.4 | 16.3 116 | 105 53 | 7.7 | 2.2 1.1 | 54 4.2 | 10.7 11.5
2009 6.5 | 7.2 | 1.2 1.5 194 126 2.2 1.1 | 54 4.2 | 6.3 6.9
2010 26,3 28.6 8.5 9.1 86 |98 2.2 1.1 | 54 4.2 | 12.7 14.5
2011 >4 |56 28 |54 63 89 | 2.2 1.1 | 54 4.2 | 6.1 9.4

4 2008 2721281249 | 216 24 64 | 2.3 3.2 | 8.0 b.6 | 18.1 18.1
2009 16.6 | 170 168 | 157 41 |98 | 2.3 3.2 | 8.0 b.6 | 14.7 16.7
2010 25,2 26,0 179 |174 38 (78 | 23 3.2 | 8.0 b.6 | 16.6 17.6
2011 15.0 148  14.0 139 2.7 |59 23 3.2 | 8.0 6.6 | 15.3 17.1




Indicator/Stressor/Model performance

Model/parameter % of potential area

Score Model SST Chl-a SSD Depth Soc-inf Overall

F ] F M F M F ] F M F ]

5 2008 144 140 96 81 15 32 25 15 72 62 219 183
2000 301 230 83 89 22 14 25 15 72 62 196 175
2010 96 66 45 41 25 37 25 15 72 62 201 193
2011 46 221 134 142 14 18 25 15 72 62 261 150

6 2008 157 130 318 215 11 10 28 18 95 128 3
2000 154 136 470 391 14 09 28 18 95 128 416
00 54 44 [GEMN435 15 22 28 18 95 123 343
2011 160 150 442 303 09 21 28 18 95 128 394

7 2008 118 106 61 53 06 10 28 32 &7 10.9 388 127
2000 200 173 75 65 08 07 28 32 87 100 419 (151

W0 25 15 45 33 10 20 28 32 87 100 |RGENNN 12
W1 104 74 102 97 08 10 28 32 87 109 {398 141
3 2008 13 11 146 137 14 08 531 557 105 01
W09 11 19 117 126 19 15 531 557 124 01
W0 04 06 (72 67 24 31 531 557 86 00
W1 08 05 176 163 21 17 531 557 157 01




52 Nezline et al. (2005)
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Biophysical indicator: Chlorophyll-a
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Biophysical indicator: SDD
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Biophysical indicator: SST
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Conclusions

Funka Bay high score of 7 & Mutsu Bay high score of 6.

Spatio-temporal variations in suitability scores &
indicator/stressor concentrations within & between both
bays.

Constraints (stressors) limited scallop potential area.

Elevated SST in August & September (>20° C in both
bays)-scallop mortality in Mutsu Bay in 2010-stressor

Chl-a (>5 mg m3 in Funka Bay) in 2010 model - stressor.

Low SDD in high scallop production sites-a stressor .



Conclusions

e Model displayed a high degree of reliability due to
consistency with existing scallop mariculture.

e GIS-based MCE-ascertain degree of stressors & indicators
in coastal ecosystems & delineation of scallop potential
sites-in Ecosystem Approach to Aquaculture (EAA) &
Integrated Coastal Zone Management (ICZM).

e Further addition of environmental impact (EC) & currents
(velocity) indicators would strengthen the models further.
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