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Impacts and Adaptation Tactics of Global
Climate Change on Coastal and Marine
Ecosystem, Fish and Fisheries

Prof. Dr. Md. Aminur Rahman

Abstract—  Climate change reflect in significant
environmental changes such as warming, sea level rise, shifts in
salinity, oxygen, and other ocean conditions, which is expected
to impact marine organisms and associated fisheries (Fig. 1).
These changes directly or indirectly impact on the ecology and
physiology of marine fishes (Fig. 2). This paper summarises
some of the ways in which climate change is impacting global
coastal and marine ecosystems. It identifies how various
ecosystem features are influenced by climate change and
spotlights potential areas of concern. It also highlights areas
where marine life may be more impacted by climate change
compared with other areas. The spatial and temporal study give
the exact explanations on how fish shift from one place to
another or extinct from the sea by the small changes of
temperature, salinity and ocean acidity. Little alterations of
temperature and salinity can cause physiological and ecological
changes on the reproductive output, larval survival, juvenile
growth and adult performances of aquatic organisms. On the
other hand, a recent analysis provides a holistic assessment of
the detrimental effects of climate change and ocean
acidification on marine organisms including coral, shellfish,
echinoderm, and other calcifying species (Fig. 3). Projection of
future aspects indicate further impact on the distribution,
migration, biodiversity and abundance of fishes, resulting in
the changing of the fish habitat. Besides, the coastal economies
and disease incidence happened several times and dimensions
due to the increase of global warming and sea level rise. The
elucidations of evidence include many uncertainties about the
future of affected marine and coastal fish species and their
fishing communities, who exploit these stocks for their
sustainable livelihood and social existence. There is
subsistence, commercial and recreation fisheries that may be
impacted negatively or positively by change in fish stocks due
to the climate change. It is therefore, urgently needed to carry
out more extensive research on biology, physiology, ecology
and diversity of marine and estuarine fish species in the tropic,
sub-tropic and temperate regions where a little research has
been conducted in these aspects so far.
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By accumulating the border and deeper information from the
above research findings, the scientists will be able to make
appropriate precisions, take proper action and forage relevant
solutions. It is also found that various types of adaptation
tactics such as practice change, and capacity building and that
there is a lack of joint adaptation planning. Here, | discuss the
challenge in identifying suitable adaptation and mitigation
options (Fig. 4) to promote resilient and sustainable fisheries
and to avoid losing their associated values. This work also
suggests and supports the recent integration of climate change
as a key consideration in the Marine Strategy Framework
Directive (MSFD), which will be done by presenting a spatial
description of the vulnerabilities of marine areas to climate
change.
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Fig. 1. The primary causes [1] and the wide-ranging impacts of climate impacts [2, 3, 4]. Some effects act as positive feedbacks that amplify
climate change [5].
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Fig. 2. Direct and indirect effects of climate change and other anthropogenic factors on marine ecosystems, with their implications
to adaptation and management. Solid arrows indicate consequences of climate change, while dotted arrows indicate feedback
routes [6].
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Fig. 3. Direct and indirect effects of climate change and other anthropogenic factors on marine ecosystems, with their implications to adaptation
and management. Solid arrows indicate consequences of climate change, while dotted arrows indicate feedback routes [6].
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Fig. 4. Climate change impacts on capture fisheries, adaptation strategies (reactive/ autonomous actions) and adaptation
improvement (planned/longer-term) measures [8].
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