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Mitigation measures

Mitigation is less likely to be a realistic
option than developing adaptation
strategies and action plans at regional,
national and local levels in Australia and
in the Pacific and Indian Ocean regions.
Thereare,asyet, few practical engineering
solutions to ocean acidification, though
the deliberate dissolution of limestone
has been proposed as a means of
buffering CO, in the ocean (Caldeira
and Rau, 2000). Possible engineering
solutions (at least locally) including
adding buffering agents such as ground
limestone to waters overlying reefs, are
not without their problems. For example,
the quantities of buffering agents
required are large — over 13 billion tonnes
of limestone per year would be required
to buffer the current annual emissions
of CO,. The environmental costs of such
mitigation measures are highly uncertain
and unlike terrestrial applications (such
as liming lakes), their effects cannot be
contained to a particular locale.

5. science—policy issues

The implications of any
mitigation measures will
need to be thoroughly
examined as they will
involve manipulating
marine ecosystems.

This is currently precluded under relevant
Australian legislation, and a significant
issue, apart from any environmental
considerations, is listing the mitigation
agents — whether permitted (white-
listed) or prohibited (black-listed). Any
mitigation or
would need to be assessed for the
extent to which they can be adequately
addressed under existing environmental
impact assessment processes or existing
legislative requirements. In the long-
term, amending Australian legislation or
regulations may need to be considered.

amelioration measures

One of the main difficulties in estimating
mitigationisthelagbetween the emission
of fossil-fuel carbon and its uptake by

the ocean and other reservoirs. Because
the mechanisms in the ocean and the
biosphere which will act to neutralise
and sequester anthropogenic CO, are far
slower than the rate of input, the fossil-
fuel CO, already added will remain in the
atmosphere and continue to be absorbed
by the ocean for millennia (Archer, 2005).
In addition, as the pH restoration of the
ocean is controlled by the dissolution
of calcium carbonate sediments on
the seabed, the recovery from ocean
acidification also has a time scale of
thousands of years (Archer et al. 1997).

Ongoing research on the
of mitigation
ecosystems needs to be undertaken
alongside the legal and international

relations aspects.

impacts

measures on marine




Adaptation Strategies and
action plans

Some coastal communities in Australia,
and countries in the South Pacific
Region including Samoa and Kiribati, are
developing climate change adaptation
strategies and action plans to address
the impacts of sea-level rise and climate
change. Strategies for ocean acidification
also need to be factored into these plans.
In particular, the risks associated with the
likely effects of increased acidification
on coral reef structures and marine
ecosystems need to be assessed and
ongoing monitoring systems need to be
putin place.

In this context, ocean acidification has
implications for Australia’s international
aid programs. For example, changes
in ocean acidification have significant
implications for local communities
and economies that rely on fisheries
and aquaculture both as domestic
food resources and as products for
export. Risk assessments of the likely
ecological, economic and social impacts
of acidification will be required for
communities and governments to
plan adaptation initiatives that will
be appropriate to the countries and
communities likely to be affected.

Adaptive management is another
possible strategy in some areas. As the
locations of optimal resource areas
change, so fishing and aquaculture
operations may have to change. This
may have significant implications for
existing fisheries, for aquaculture rights
and for management arrangements
and it raises a number of questions for
governments to address including: Will
holders of fishing and aquaculture leases
and/or licences seek compensation for
losses incurred, or is this addressed by
sovereign risk?
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Recent science has
demonstrated that increasing
levels of atmospheric CO, are
leading to ocean acidification.
Impacts of acidification will
be seen first in the Southern
Ocean, providing insights

to what is to be expected
elsewhere in the future. The
rate and magnitude of these
impacts remain uncertain.

6. conclusion

Ultimately, acidification is expected to
have important consequences for marine
ecosystems and the human communities
thatdependonthembothinAustraliaand
in neighbouring regions. The feasibility,
effectiveness or impacts of potential
mitigation or adaptation strategies to
respond to ocean acidification are also
uncertain.

Analysis of the scientific and policy
implications ~ of increasing  ocean
acidification  will be essential to
properly inform  ‘real-time’  policy
options for responding to this looming
problem. ‘Science-policy partnerships’
among scientists, decision makers and
communities in Australia, the South
Pacific and the Indian Ocean regions
would facilitate greater understanding of
acidification and assist communities to
identify appropriate local, national and
international responses to likely impacts.
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On-line resources:

The Ocean Acidification Network. http://
ocean-acidification.net/

Ocean Acidification at the World Ocean
Observatory website: http:/www.
thew2o.net/events/oceans/oa.php
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