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ABSTRACT

Aquaculture, although experiencing substantial expansion in recent times for

fulfilling the global food demand of enlarging population, is facing mounting

challenges because of changing climate. Elevating temperatures, acidification in

ocean, increased salinity and unpredictable weather patterns threaten the

sustainability of aquaculture operations impacting water quality, fish health and

aquaculture settings. For instance, due to elevation in water temperature, it generates

stressed conditions for fish and directs them towards diseases. Elevated sea levels,

extreme weather events and altered precipitation levels can also create vulnerable

environment for aquaculture facilities particularly near the coasts and low-lying

regions. Thus, it is important to point out the climate-related problems in

aquaculture so that its growth can be sustained and can be able to supply food and

nutrition in non-stop way. This means finding ways of acclimatizing the aquaculture

practices to changing circumstances, such as selecting species that are more

resilient to warmer waters or designing aquaculture systems that can withstand

climate related challenges like elevated sea levels. Thus, climate change is not just a

puzzle for aquaculture; it is a pressing issue that requires attention and innovative

approaches to maintain consistent food availability amid global change.

AQUACULTURE and fisheries perform an important
character in upholding nutrition and food

availability and helps in poverty elimination and
ultimately strengthen the economies of nations
(Hodar et al., 2021). Over the last three decades,
the aquaculture industry has gained remarkable
progress and is expected to continue increasing and
expanding, from its current share of 46 to 53 per cent
by 2030 (FAO, 2020). This expansion is crucial due
to the need of providing food amid projections that
place the global population at close to 10 billion by
2050 (UNESCO, 2020). Nevertheless, climate change
poses a significant threat to the stability and expansion
of aquaculture production (Barange et al., 2018 and
Dabbadie et al., 2018). Climate change is now widely
acknowledged as a major threat to sustainable

agricultural systems, with serious implications for
global food security-one of the central targets set
forth by the UN’s (United Nations) Sustainable
Development Goals for 2030 (Hamdan et al., 2015;
Kandu, 2017; Barange et al., 2018; Rajesh et al.,
2024 and Nandini & Venkataramana, 2024). The
consequences of changing climate on aquaculture
productions could be extreme, including reduced
productivity, decreased food supplies, malnutrition,
unemployment, income loss and broader negative
effects on national economies (Vannuccini et al.,
2018).

Changes in climate affect aquaculture and fisheries
production across the globe, because climate plays
an important part in determining fish populations and
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fish distribution (Lehodey et al., 2006). Changes in
climatic conditions, including alterations in oceanic
circulation patterns, elevated ocean temperatures,
shifts in precipitation regimes and more frequent
extreme climatic events - can disrupt species
distribution and in turn, impact the productivity
of fish populations (Fleming et al., 2014; Blanchard
et al., 2017 and Troell et al., 2017). These disruptions
often lead to reduced availability or accessibility
of key habitats, adversely affecting fish stock
yields (Perry et al., 2005; Nilsson et al., 2009 and
Pankhurst & Munday, 2011). In some cases, these
climatic changes can render previously suitable
environments uninhabitable, potentially causing
population declines or even local or global extinctions
(Roessig et al., 2004 and Ganachaud et al., 2011).

This review article explores the impact of climate
change on aquaculture production by examining the
complex interactions between shifting climate
variables and threats to sustainable aquaculture.
In doing so, it emphasizes the urgent need for
developing and implementing adaptation and

mitigation strategies to protect aquatic ecosystems,
support global food security and sustain the
livelihoods of communities that depend on these
vital resources.

Overview of and Reasons Behind Climate Changes

The Industrial Revolution, after its emergence at the
18th century, has fuelled global economic growth but
unfortunately, it has also a significant negative effect
in accelerating climate change and global warming
(Kandu, 2017). While the words ‘global warming’ and
‘climate change’ are usually applied interchangeably,
it must be keep to consider that global warming is
just one aspect of the broader issue of climate change
(El-Sayed and Kamel, 2020). The forthcoming
outcomes of these phenomena are horrific for earth
and its inhabitants and have generated enough
concerns (Chatterjee and Sanyal, 2023).

Climate change, a interlinked complicated
phenomena, is mainly triggered due to myriad of
factors, including both natural phenomenas and
anthropogenic activities (EPA, 2014) (Fig. 1). While

Fig. 1 : Climate change influences and consequences
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