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Palau, a remote group of islands in the Pacific Ocean, relies heavily

on wild fish to feed its citizens and support its economy. With a

growing population and thriving tourism industry, the country
cannot afford a crash in catch size. However, climate change is
altering the ecosystems of Palau’s fishing waters, threatening

harvests of important fish species. To improve the country’s food

security and accelerate the achievement of the UN’s Sustainable

Development Goals, the Palauan Government has teamed up
with the Nature Conservancy to build a sustainable aquaculture
community on the islands, with support from NASA. Using NASA

satellite observations, the collaboration helps aquaculture farmers

to find optimum locations to farm fish and shellfish, allowing

them to produce an abundance of seafood while protecting the

surrounding marine environment.

Palau’s Dwindling Seafood Supply

Palau is a remote cluster of 340 small
islands in the Pacific Ocean, just over
1000 kilometres east of the Philippines,
with a population of fewer than 23,000
citizens and a land area roughly half the
size of New York City. The average Palau
resident consumes 67.7 kilos of seafood
each year; that's over three times the
global average. This makes Palau’s
fishing industry vital for the country’s
food security and economy.

Similar to many other countries
around the world, Palau relies on its
seafood industry as a major source

of protein. With a growing population
and booming tourism industry, there is
an increased strain on resources. This
means that the country could struggle
to provide enough seafood for the
population while reducing negative
impacts on the environment. This is

especially challenging given current
climate change, which is altering
marine habitats and reducing wild fish
populations.

Palau’s marine ecosystem is particularly
sensitive to climate change. Many of the
islands lie close to the ‘Coral Triangle’,
which boasts the highest biodiversity

of any shallow-reef ecosystem on

Earth. This means that small changes

in temperature can dramatically alter
the abundance and diversity of fish and
other marine species that live around
the islands. Palau’s annual catch has
already decreased in recent years, and
this is expected to drop by a further 25%
by 2050 due to climate change.

Aside from fish and shellfish, Palau
imports most of its other food, due
to limited arable land on the islands.
Therefore, the projected decrease in
fresh seafood is a serious cause for

WWW.SCIENTIA.GLOBAL

concern. With a reduced supply of
nutritious seafood, many people may
turn to eating more processed food,
such as canned meat. Processed food is
already popularin Palau, and is a major
factor behind the country’s rising levels
of obesity and diet-related conditions.
Itis therefore clear that fresh seafood
needs to remain abundant to ensure the
future health of Palau’s citizens.




The Role of Aquaculture

The instability of wild fish stocks around

Palau, and the increasing demand for
seafood from residents and tourists,
call for new approaches to ensuring
the country’s future food security. This
is where marine aquaculture comes
in. Marine aquaculture involves the
farming of aquatic organisms such as
fish, shellfish and seaweed, typically
within pens or cages in coastal waters.
This method has the potential to be a
sustainable alternative to catching wild
seafood.

‘When aquaculture is well located
and properly managed, it provides

a sustainable alternative to wild
fisheries, explains Jonathan MacKay,
a marine spatial scientist at the Nature
Conservancy (TNC). ‘However, when
aquaculture is improperly sited and
managed, it can result in a suite of
negative impacts on the environment
and communities, including habitat
degradation and poor water quality.

Therefore, aquaculture planning and
management is vitally important to
make sure there is enough seafood to
feed the population, without causing
long-term environmental degradation.
However, sustainable practices can be
difficult to implement when seafood
isin such high demand, and is also
responsible for propping up a large
portion of the country’s economy.

Some attempts have been made to
combat thisissue, such as a farm
loan program designed to support
aquaculture farmers in the country.
However, when applying to the
program, the applicant must provide
a proposal that details how and where
the farming can be carried outin a
sustainable fashion. This is incredibly
difficult to assess without adequate
technology and other resources,
meaning that many farmers are
ineligible for the loan.

Indeed, aquaculture farmersin

Palau have appealed for help with
identifying appropriate locations for
their aquaculture operations, as it

is prohibitively expensive and time-
consuming to conduct environmental
assessments on potential sites
themselves.

Therefore, itis apparent that
aquaculture support plans should first
focus on equipping farmers with the
resources, technology and knowledge
they need to produce seafood in a
way that is not detrimental to the
environment.

A New Collaboration

Anew management strategy was

unveiled in 2016 by Palau’s President
Tommy Remengesau, with the aim of
promoting sustainable aquaculture
to ensure the country’s future food
security. ‘Palau cannot continue to
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rely entirely on the wild when it comes
to subsistence and commercial food
production, he declared. Palau’s
incoming President, Surangel

Whipps Jr., has similarly identified
aquaculture as a priority within his new
administration.

Sustainable aquaculture lies within
the core of the country’s economic
development plan. However, being a
small and remote cluster of islands,
Palau does not currently host the
technology needed for sustainable
aquaculture development. Therefore,
the Palauan Government has

teamed up with NASA, TNC and
other organisations, to build a
thriving and sustainable aquaculture
industry. In particular, NASA satellite
observations will be utilised to help
farmers determine locations for their
aquaculture operations that will have
the least environmental impact.

‘Our research brings together the power
of NASA data and technology to help
inform marine spatial planning for
sustainable marine aquaculture, says
Jonathan MacKay, a key member of
the collaboration. ‘The overall goal of
the project is to improve food security
in Palau while ensuring Palau’s unique
and pristine marine environment is
protected.” MacKay and his colleagues’
project began in 2018 and plans to run
until the end of 2022.

‘The project will work to acquire
relevant data, perform necessary
analyses, and develop web applications
to inform climate-ready aquaculture
spatial planning and management,
says Robert Jones of TNC, who leads
the collaboration. He explains that
their work aims to ‘create the enabling
conditions for sustainable aquaculture
sector development in Palau that will
yield a climate-ready source of healthy
food for its citizens.

In doing so, the project will accelerate
the achievement of three of the UN’s
Sustainable Development Goals: life
below water, climate action, and good
health and well-being.



https://www.un.org/sustainabledevelopment/sustainable-development-goals/
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Identifying Ideal Sites

According to MacKay, one important factor to consider when
finding an ideal aquaculture site is the water depth. If the water
is too shallow, waste produced from aquaculture operations
can accumulate on the seabed, damaging seafloor ecosystems.

In a2020 study, the team reviewed siting standards around

the world and incorporated input from stakeholders on
environmental and economic feasibility to determine the ideal
ocean depths for aquaculture around Palau. In a separate
study, researchers created a dataset by combining images from
the NASA satellite Landsat 8 and depth values collected on the
water to accurately map the seafloor around Palau.

In addition to depth data, several project members are also
using climate forecasting to indicate areas that are least
sensitive to climate change. Specifically, they are identifying
locations where ocean temperatures are changing most slowly,
as these regions are considered to be the most desirable to

for setting up aquaculture operations. This is because large
increases in temperature could impact the health of farmed fish
and shellfish, for example by facilitating the spread of disease
and pests that thrive in warmer water.

Other factors that must be taken into account include the
presence of critical habitats, such as coral reefs and seagrass
beds, which are being identified using different datasets
from the NOAA and Allen Coral Atlas. The collaboration also
considers the distributions of dugongs and other protected
species, along with coastal areas that are commonly used for
recreation and those that frequently experience dangerous
algal blooms. When considering potential aquaculture sites,
such regions must be avoided.

MacKay and his collaborators incorporate all of these factors
and many more into their suitability analysis to identify
optimum locations. ‘By incorporating sustainability factors into
a spatial analysis, the results can ensure that the site avoids use
conlflicts, sensitive habitats, and are economically viable, he
says.

Using the results of this comprehensive analysis, other
collaborators on the project aim to create a custom online
data-viewing platform, which will provide users with up-to-date
data to indicate the best locations for sustainable aquaculture.

Building Capacity

As part of the project, several collaborators based at TNC are
also providing training modules to train Palauan government
representatives on spatial planning methods and suitability
mapping. This training program aims to equip the people of
Palau with the skills and knowledge they need to expand their
aquaculture industry in a sustainable and environmentally
friendly way. The collaboration has also prepared a guidance
manual to help with planning, management, and implementing
sustainable policies.

The collaboration is hopeful that this project will be the first
to have a long-lasting positive impact on Palau’s seafood
industry, future food security and public health. In the coming
years, MacKay and Jones hope that their work will lead to the
development of a thriving and sustainable aquaculture industry
that helps meet different aspects of the UN’s Sustainable
Development Goals. As MacKay concludes: ‘Already, we've
brought together farmers, government partners, local
universities together to work towards achieving a mutual goal
of developing Palau’s aquaculture industry that benefits food
security and preserves Palau’s pristine marine environment.
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