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Keynote Lectures 1

Sustainability science as it applies to fisheries

Ussif Rashid Sumaila

Fisheries Centre, The University of British Columbia, 2202 Main Mall, Vancouver, B.C.,
V6T 174, Canada.

The origins of sustainability science can be traced to the concept of sustainable
development popularized by the World Commission on Environment and Development
(WCED (1987)). It was quickly recognized by scientists that a key challenge to
sustainable development, as articulated in WCED (1987), is how to reconcile society’s
development goals with the planet’s environmental limits over the long term. The
recognition of this challenge is what led to the development of sustainability science, as
a distinct line of scientific enquiry, which focuses on the dynamic interactions between
nature and society. To set the stage for my talk, | begin by explaining the concept of
sustainability science as it relates to fisheries. | will then proceed to discuss why the
goal of sustainability deserves our attention using fish and fisheries as an example.
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Lectures 3

Sustainable aquaculture from space: application of geographic
information system and satellite remote sensing

| Nyoman Radiarta’? and Sei-Ichi Saitoh!

'Laboratory of Marine Bioresource and Environment Sensing, Faculty of Fisheries Sciences,
Hokkaido University. 3-1-1, Minato-cho Hakodate, Hokkaido 041-8611. Japan.

2Center for Aquaculture Research and Development, Agency for Marine Affair and Fisheries
Research and Development, JI. Ragunan 20, Pasar Minggu-Jakarta Selatan 12540, Indonesia

The sustainable aquaculture has become increasingly important with the dramatic
growth of the sector. Global aquaculture output has increased significantly since 1985,
and more than doubled in the last decade, reaching 62.9 million tonnes in 2005 (FAO
2007). To ensure long-term sustainability, planning is an important process that will
stimulate and guide the evaluation of the sector. The FAO code of conduct gives the
direction for planning and management of aquaculture (FAO 1995). Currently, FAO has
produced practical framework mostly focusing on producing guidelines for
policy-making, i.e. ecosystem approach to aquaculture (Soto et al. 2008) and
Aquaculture planning: policy formulation and implementation for sustainable
development (Brugére et al. 2010). All efforts make ecosystem approach more
comprehensive and balanced in order to support sustainability of aquaculture.

Many of the aquaculture issues are entirely spatial in nature (e.g. siting, zoning), or have
important spatial elements (potential aquaculture areas, impact of aquaculture,
competition for space with other users). Satellite remote sensing integrated with
geographic information systems (GIS) can play a major role in all geographic and
spatial aspects of the development and management of aquaculture. Remote sensing has
been used to provide a large range of observation data to support aquaculture
management, and also provides a unique capability for regular, repeated observations of
the entire globe or specific regions at different spatial scales. Remote sensing has
become an important source of data used in GIS analysis. By using this technology, it
can reduce the amount of field sampling and increase the spatial and temporal coverage
of estimation. The use of GIS and remote sensing in aquaculture has rapidly increased.
Applications of GIS and remote sensing in aquaculture development, together with
selected cases have been well documented (Kapetsky and Anguilar-Manjarrez 2007). In
relation with ecosystem approach to aquaculture, the potential of spatial planning tools
(GIS, remote sensing and mapping) have been recently reviewed (Anguilar-Manjarrez
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et al. 2010). In the implementation of the GIS study, Nath et al. (2000) described that
ideally the process will consist of seven phases (Figure 1): (1) identifying project
requirements, (2) formulating specifications, (3) developing the analytical framework,
(4) locating data sources, (5) organizing and manipulating data for input, (6) analyzing
data and verifying outcomes, and (7) evaluating outputs. In the GIS analysis, data may
be represented as several different layers where each layer holds data about a particular
kind of feature (Figure 1). Satellite remote sensing integrated with GIS could be used to
resolve some of the aquaculture issues: (1) development aquaculture (identification of
suitable site, zoning), (2) aquaculture practice and management (impact of aquaculture
at different scale and aquaculture inventory), and (3) multisectoral development that
include aquaculture (management of aquaculture together with fisheries and planning of
aquaculture among other uses of land and water).

Formulating
specifications

Developing
the analytical
framework

Project
requirements

A

Locating
data sources

l

Organizing data

!

Analyzing data and !
verifying outcomes ;’ A 9 i A__./(;
!

iR
*  Evaluating outputs ﬁ i ﬁ §

b %0
Involvement of end users ﬁ ‘,-r f’
Subject matter specialists il
GIS analysts Radiarta et al. (inpress)

Nath et al. (2000)

Figure 1. Schematic presentation of the phases (left) and the overlay
concept (right) in a GIS project

The appropriate use of GIS and satellite remote sensing in close cooperation with
sustainable aquaculture operation would be highly desirable. The potential capabilities
of evolving GIS and remote sensing for the sustainability of aquaculture provide a
powerful tool for the efficient and cost effective management. These technologies are
also useful for facilitating the decision making process in relation to aquaculture. In this
paper we consider it useful to simply describe a number of ways in which GIS and
remote sensing could be usefully employed as an aid to support sustainable aquaculture
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development. Within the development of advanced technology, the better uses of
availability technology such as GIS and RS can further enhance the development of
generic framework that can be used by coastal planner and policy maker to integrated
aquaculture based activities in a sustainable way.
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