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プレゼンター
プレゼンテーションのノート
Thank you chairperson, Good afternoon everyone 
I am very appreciate for the committee of this symposium that offer me a great opportunity to be able to involve in this excellent symposium.
Today I would like to talk on Spatial information systems approach toward sustainable aquaculture
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プレゼンター
プレゼンテーションのノート
Here the outline of my talk,
Firstly, I will brief discuss on the sustainability of aquaculture and spatial information system (SIF) prospective.
How we can use the SIF to support sustainability of aquaculture will describe more detail in the case study that will be dealt with development of japanese scallop aquaculture.
And lastly I will close my talk with the conclusions. 


Sustainable Aquaculture
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プレゼンター
プレゼンテーションのノート
Aquaculture, probably the fastest growing food–producing sector.
In addition as sources of aquatic food production, aquaculture has great potential for alleviation of poverty and generation of wealth for the people living in coastal area.
Total world production of  aquaculture has increased year by year compare with the production from capture fisheries which indicate stable or event decreasing trend, as we can see from this figure. Blue color indicate world capture fisheries production, while red color for aquaculture. The production from aquaculture account for almost 50%.
Dealing with sustainable of aquaculture, we need to consider on mainly three important aspect that include ecological, economic and social as illustrate in this figure.



Sustainable Aquaculture

m FAO guideline for supporting sustainable

aquaculture development
o Ecosystem approach to aquaculture (Soto et al., 2008)
o Code of conduct for responsible fisheries (FAO, 1995)

m It IS necessary to develop an analytical framework
that can incorporate spatial (and temporal)
dimensions of parameters that effect sustainability

The main purpose: to promote the use of
spatial data for improving the planning and

management of aquaculture in order to
support sustainable development.



プレゼンター
プレゼンテーションのノート
To promote and support sustainable aquaculture, FAO has produced some excellent guidelines, that guidelines such as : EAA and CCRF.
Much of data and information on aquaculture have been collected, however, few of studies have introduced the spatial element.
On the other hand, to make the development sustainable, it is necessary to develop an analytical framework that can incorporate spatial (and temporal) dimensions of parameters that effect sustainability 


Spatial Information Systems

Spatial Information Systems

&g the technology of acquiring, managing,

-~ analyzing, and displaying information in a
=8  spatial context (lat., long. & time)

Examples of the technology in spatial data
O Remote sensing data

o Global Positioning System (GPS)

o Geographic Information Systems (GIS)



プレゼンター
プレゼンテーションのノート
What is spatial information system?
Some of you maybe already familiar with this term, anyway.
In general SIF is 
Example of the technology……


Spatial Information Systems

Spatial question integrated in every
geographic inventory (COPEMED, 2001)

1
2
3
4
)
6
/

. Location:

. Quantification:
. Routing:

. Condition:

. Trends:

. Patterns:

. Modeling:

Where is it...7?

How big, How long, How many In...?
nat is the best way to...?

nat is at...”?

nat has changed since...?

nat spatial patterns exist...?

nat if...? @

S s =<



プレゼンター
プレゼンテーションのノート
Using the SIF or spatial analyses, we could answer spatial question …..could be answer through Spatial analyses.


Data types

1. Vector

m Points: Data of water
guality measurements
(Sea Temperature, Chl-a)

m LInes: Streets, rivers,
bathymetry

m Polygons: Settlement,
lake

2. Raster

m Pixels: DEM, satellite
data
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プレゼンター
プレゼンテーションのノート
In the spatial analysis, we can break down our data into two general groups: vector data and raster data


Satellite remote sensing

Passive sensors

o High resolution: IKONOS (1m), Quickbird
(60cm), ALOS (10m), SPOT (10m)

o Medium resolution: Landsat (30m), IRS
(23.5m), ASTER (15m)

o Low resolution: NOAA-AVHRR , SeaWIFS,

MODIS ~ 1km

Active sensors
o Radarsat (SAR); ALOS-PALSAR


プレゼンター
プレゼンテーションのノート
In term of satellite remote sensing, there are several data can be use starting with high resolution to low resolution, and also use active sensor like SAR or ALOS PLASAR data.


http://www.fao.org/fishery/gisfish/index.jsp

GISFish

FAD Home = Fisheries & Aquaculture » GI5Fish =

FOOD AND AGRICULTURE ORGANIZATION OF THE
UNITED NATIONS
helping to build a warld without hunger

% | X | Espaficl | Frangais

==

GISFish Home

oAbout GISFish
oi3l5Fish Contacts
oGISFish Pattners
oi3l5Fish Members
o¥istars Map
oGISFish Glozsary

oDizcussions

oGISFish Helo: FAG

ALkt

Capture Fisheries

About us

Actmvities Statistics

Geolnfo Meetings and News

Global Gateway to Geegraphic Information S
Remote Sensing and Mapping for Fisheries and

Welcome to GISFish!

The Fisheries and Aquaculture Management Division at FAD is actively
prarmating the use of spatial analytical toals and gea-referenced
infarmation for the analysis of Fisheries and Aquaculture data and in the
developrnent of Fisheries and Aquaculture managernent.

GISFish is 3 "one stop" site from which to obtain the alobal experience an
Geographic Information Systems (GI5), Remote Sensing and
Mapping as applied to Fisheries and Agquaculture.

GISFish sets out the issues in Fisheries and Aquaculture, and demonstrates
the benefits of using GIS, remote sensing and mapping to resalve them,
The global experience provided by GISFish is captured in Issues,
Publications, Activities, Training, Data and Tools,
Contacts,Discussions, News and events,

GISFish is broadly divided into two domains, GISFish Aquaculture and
GISFish Capture Fisheries with a wide range of material and
information that is shared between the two domains to address the role of
GI= to support the Ecosystem Approach to Fisheries (EAF) and the
Ecosystem Approach to Aquaculture (EAF).

Contribute to and participate in the growing GISFish community
by becoming an active Member of GISFish today.

Recently added
\_content

Aquaculture

rGIS Desktop (Commercial Software):

® Occurrence and potential risks of harmful algal blooms in the
East China Sea

Capture Fisheries

® Estimating reef habitat coverage suitable for the humphead
wrasse, Cheilinus undulatus, using remote sensing

* Species distribution models and ecological theory: a critical
assessment and some possible new approaches

Publications

Fisheries and
Aquaculture Department

Fact Sheets

zearch GI5Fish. (8] rmores

Search hints

\ _Newsletter

May 2009
Decernber 2003
April 2008
Movernber 2007

\_Events

Crecember 20, 200%: The
Fourth Session Of The
International..

Mowernber 21, 2009 24th
International Cartographic
Caonferance

October 29, 2009: AfricaGIS
2009

http://www.geosafari.org/

A_/'

GAFART
v-\.

cietal applications in
Hsheries an aquac [ture
sensed imagery

using remot: [

#ain

News Welcome to SAFARI

SAFARI Symposium
SAFARI will be hosting a
syrmposium on remote
sensing and fisheries in
February 2010, to be held
in Kochi, India More..

The SAFARI Project was launched in Movember 2007 after receiving funding
from the Canadian Space Agency (CSA). SAFAR| falls under GEO's task
AG-06-02, which calls for consultation at the international level to identify
opportunities for enhanced utilization of Earth observation data in fisheries
and aquaculture,

SAFARI aims to accelerate the assimilation of Earth Observation (EO) into
fisheries research and ecosystern-bazed fizsheries management on a global
scale. This will be accomplished by facilitating the application of rapidly
evolving satellite technology to fisheries management questions.

10CCG Monograph

10CCGE Report 9, entitled
"Rernote Sensing in
Fisheries and
Aquaculture”, has been
published and is now
available for distribution.
4 digital copy can be found

Download the SAFARI brochure in English or French,

PICES Symposium

There will be an
international sympasiom
on Climate Change Effects
on Fish and Fisherias:
Forecasting Impacts,
Assessing Ecosystem
Responses, and Evaluating
tanagernent Strategies, to
be held in April 2010 in
Sendai, Japan More...



プレゼンター
プレゼンテーションのノート
The use of spatial information system has been promoted by several institutions either international, regional or local, through their website.


Case study

Japanese scallop
aquaculture development

Objectives

1. To identify the most suitable sites for hanging
culture of Japanese scallop development.

2. To examine the potential impact of climate change
on the development of scallop aquaculture

Indirect impact of climate change on
é . )
suitable sites of scallop aquaculture


プレゼンター
プレゼンテーションのノート
Now, I will continue with one case study on Japanese scallop aquaculture.
This case study demonstrates the use of spatial data for development of marine aquaculture.
The objective of this study are:
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プレゼンター
プレゼンテーションのノート
This study focused on FB. The bay located in southwestern Hokkaido  with a mean depth of 38 m and maximum depth of 107 m.
The bay has a 2315 km2 surface area, and a 195 km coastline.
Water replace 2 time a year by inflow of Oyashio and Tsugaru waters
The unique of hydrographic and current systems around the bay provide a favorable environmental condition for aquaculture activities, and this bay is one of the most important cultivation areas in Hokkaido
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プレゼンター
プレゼンテーションのノート
In this study, in order to examine the impact of climate change, two types of analysis were carried out. First we developed our original model and from final model we conducted second analysis through increasing SST using three predicted models. 
This predicted models were followed the fourth IPCC report.
The primary data sources used in this study included multi sensor remotely sensed data (SeaWiFS, MODIS and ALOS AVNIR), digital and analog maps, and global positioning system (GPS) data as shown in the right figure.



- SS model construction

m Built on hierarchical structure

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

Parameters Suitability score

Bathymetry (m) > 20.0(17.5-20.0/15.0-17.5/12.5-15.0{10.0-12.5|7.5-10.0/5.0-7.5|<5.0
Larvae level (No./ton)|>1000{850-1000| 700-850 | 550-700 | 400-550 |250-400{100-25(0<100
Distance to town (km)| <3 3-4 4-5 5-6 6-7 -8 89 >0

V(X,) = ijrij <

gt =
o™

o “"&-;~ -

w; = weight, 2w, = 1,

r; = the attribute transformed into score (1-8)
The most preferred alternative is the maximum
V(xi) value


プレゼンター
プレゼンテーションのノート
Suitability site analysis was built based on hierarchical structure. This structure consist of factors and constraint.
To standardize the mapping analysis, all parameter were converted to standard scoring system, this scoring system was build based on the requirement of the scallop culture system.
We used score from 1 to 8,
After the scoring, then we calculated weight for each parameter and sub model. The weight was define based on the literature review and expert opinion using MCE method known as AHP.
Suitability site analysis was implemented in GIS using model builder, this analysis was calculated using MCE method known as WLC using the formula shown in this slide.




- SS model construction
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プレゼンター
プレゼンテーションのノート
In the  hierarchical structure analysis, 12 parameter were grouped into 4 submodel either as factor or constrain. The number in front of each parameter indicate their weight values.
Finally we verified our final model with existing scallop culture, in order to examine how much the existing match with the model.


- CC model construction

m Consider only change of SST values
s Assume other variables constant
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プレゼンター
プレゼンテーションのノート
To construct the CC model, we have reanalyzed our original model of suitability site following IPCC predicted model.
We selected three different predicted model from the lower to the higher.
In the low predicted model we increased 1o SST, middle we increased 2oC and the highest predicted was achieved by increasing 4oC



Area of Iinterest

s Suitable area based
on 60 m depth

— to minimize
operation costs and
difficulty in mooring
systems

s Potential area about
1038 km? ( 45%)
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プレゼンター
プレゼンテーションのノート
Well lets me continue with the result and discussion.
In order to minimize operating cost and difficulty in mooring system, our analysis was focused only on water depth less then 60m as indicate by red color area in this map. This potential area is accounted for about 45% of total study area.


®  Final suitable site model
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プレゼンター
プレゼンテーションのノート
In the final suitability model, by combining three different sensitivity models, we found that about 29% and 28% of potential area had the score 8 and 7
Area with highest score are evenly distributed along the coast which indicated by dark blue color.
No area was classified  as lower score (scores 1-3)


SS model verification
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Our final suitability model was found to be consistent with  the existing scallop operation.
About 80% of higher score of suitable site from our model match with existing scallop aquaculture.
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プレゼンター
プレゼンテーションのノート
How the possible indirect impact of climate change on the suitability site of scallop aquaculture?
Lets we observe the change of suitable site for each predicted model compare with original model.
When we applied the three predicted CC models to original model, we found that most suitable area was changed.


N CC — Prediction model

4 °C

( & )

\ >
Oshama%i., N{f
/ : \\
/ :
oran / N M%
* - Ny *

Change of suitability score 8-8

m Prediction models showed CC impact on
development of scallop culture

m Continues study on the impact of climate
change on the scallop aquaculture development
are challenging and need further research


プレゼンター
プレゼンテーションのノート
Again, I would like to emphasis the change of suitability area, especially from score 8 to 7
From this result indicated that continue…..




Conclusions

m Spatial information systems has an excellent future
to address many issues facing the development
and management of aquaculture.

m Spatial data are becoming increasingly available.
Those data can be integrated into spatial analyses
In order to update and enhance the final outcome.

m Given IT trends, the future spatial tools will provide
a range of functions embedded In various
component that ca be used for specific analyses to
support sustainable aquaculture.
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