Introduction

The problem of ocean acidification, also called “the other
CO, problem”?, is seen as one of the largest threats to
marine ecosystems and organisms. 2 Oceans have the
natural ability to absorb carbon dioxide (CO,). When CO,
dissolves in the ocean, it forms carbonic acid, which leads
to a reduction in seawater pH and thus more acidic
conditions in the oceans. Since preindustrial times, there
has been a 30 per cent increase in ocean acidity. 343 This
natural buffering is being used as a means to mitigate
anthropogenic climate change, but the speed and
magnitude of the ocean acidification process adversely
affects marine ecosystems and species.6

The consequences of ocean acidification are far-reaching
and multi-dimensional, affecting the marine environment
directly and indirectly.” Ecosystems’ functioning will be
hampered due to ocean acidification, especially those who
form shells and plates.6 Subsequently, other organisms that
feed on them will face changes in the availability and
composition of nutrients as a result of the increased acidity.

Furthermore it is expected that ocean acidification will
affect various economic sectors such as fisheries,
aquaculture and tourism,® and consequently food security.’
Among the most affected are communities living in areas
highly dependent on fisheries, mostly coastal communities
in developing countries. 26 out of the 30 countries that are
the most dependent on fish as a protein source are
developing countries.*

Ocean acidification facts & figures

e Over the past 50 years, the oceans have absorbed between
24% and 33% of the CO, emissions.™

e There has been a 0.1 pH unit reduction since pre-industrial
times, and an additional decrease of 0.4 pH is expected for
the upcoming 100 years.

e Especially organisms that form shells and plates, such as

plankton, corals and coralline algae will be among the most
affected.

Source: authors’ compilation.

Scientific Debate

Researchers already have been making efforts to find
measures to adapt to and mitigate ocean acidification.
There are several options to take action against ocean
acidification, ranging from solar radiation management to
improving ecosystem resilience. The options of ‘reducing
CO, emissions’ and ‘removing atmospheric CO,’ have the
greatest potential. However, political and social feasibility
of reducing CO, emissions raises concerns and therefore,
depending on the viewpoint, feasibility can be considered
relatively high or low."

This is mainly because of the difficult positioning of ocean
acidification in scientific and political debates. Ocean
acidification is linked to the climate change agenda as well
as to the marine pollution agenda.13 In both regimes ocean
acidification is partly regulated, but the problem in its
entirety is addressed by neither. This phenomenon is called
the ‘international twilight zone’ in which ocean acidification
is placed. ™

It can be illustrated by looking at the positioning of ocean
acidification within the climate change debates.

Ocean acidification is frequently linked to climate change in
policy frameworks, since the climate system is defined to
include the oceans.'” What is important to stress out is that
ocean acidification is not an effect of climate change, it
rather shares the same cause as climate change: an
increase of atmospheric CO,.

Consequently, actions to mitigate adverse effects of climate
change do not necessarily contribute to mitigation of ocean
acidification. > Current agreements do not prioritize
reductions in CO, emissions, but work with overall
reduction of greenhouse gas emissions. Ocean acidification
can only be tackled by a reduction in CO, emissions, and
this has not been incorporated in current agreements.
Therefore current agreements may not necessarily lead to
a reduction in ocean acidification.

The geophysical processes of ocean acidification are
generally well known.'® Ocean pH has decreased 0.1 units



since pre-industrial times. Modelling shows that, with CO,
emissions increasing at current trends, the ocean average
pH will decrease a further 0.4 pH units by the end of the
century and, by 2300, the pH at the ocean surface may
decrease 0.7 units. "’ Although the ocean pH has varied in
the past, those variations are thought to have occurred
over millions of years. On the contrary, the future pH
reductions from CO, emissions would be happening at an
unprecedented speed and marine species may not have
time to adapt to these sudden changes in the ocean.

Presently, surface waters are saturated with respect to
aragonite and calcite. This saturation is essential for
calcifying organisms to produce their skeletons and shells
as well as to keep these structures intact. But oceans
become less saturated as their pH decreases. If the oceans
reach under-saturation, existing shells and skeletons will
start to dissolve and the oceans will turn corrosive for these
organisms, presumably with a ripple effect up the food
chain and associated ecosystems.16 As the ocean
absorption of CO,; is not evenly distributed spatially, some
oceans are expected to reach this tipping point earlier than
others. Projections suggest that large parts of the Southern
Ocean and the Arctic Ocean may be affected as early as
2030-2060."® *° Coral reefs are in danger to be affected by
as early as 2050.%°

J. Rockstrom et al. define a possible planetary boundary for
the saturation threshold. % However, the article also
expresses the uncertainty of this planetary boundary,
because the responses of organisms other than calcifying
organisms as well as of the overall ecosystems are still
unclear.

Indeed, although the magnitude of ocean acidification can
be predicted with a high level of confidence, the impacts of
acidification on marine organisms are less known. The
impacts will likely differ per organism. As there is hardly
any knowledge on the threatening level of acidification for
each marine organism, it is difficult to define a “safe” level
of atmospheric CO, to protect the oceans. For calcifying
marine ecosystems such as continental shelves and coral
reefs, scientists cautioned against levels of atmospheric CO,
above 450-500 ppm.

Food for thought on ocean acidification

e  Reducing CO, emissions is not the only way to take actions
against ocean acidification, but cannot be compared to the
other actions in relation to scale. Therefore a reduction in CO,

emissions is much more effective

Mitigation of climate change does not necessarily equate to
mitigation of ocean acidification.

It is vital that ocean acidification will be better incorporated in

the climate change debate. This can easily be done by
focusing more on CO, emission reduction

There is a lot of uncertainty about which marine organisms
are affected for each level of ocean pH. For continental
shelves and coral reefs, scientists cautioned against levels of
atmospheric CO, above 450-500 ppm.

Source: authors’ compilation.

Issues for further consideration

The following issues were suggested by the team of young
researchers for consideration by policy makers:

There is a need for extended research on the effects of
ocean acidification focusing on interdisciplinary issues of
ecological and socio-economic impacts

There should be put a larger emphasis on the reduction
of CO, emissions by policy makers and within the
current climate change debate

There is a need for more knowledge on the impacts of
acidification on marine organisms and their ecosystems.
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