
Rising Tide and its Impact on Fisheries and Aquaculture Due to Climate 
Change

David Cushing*

Department of Aquaculture, James Cook University, Townsville, Queensland, Australia

DESCRIPTION
Climate change is one of the most pressing environmental 
challenges of our time, with far-reaching effects on ecosystems, 
economies, and societies. Among the sectors most vulnerable to 
the impacts of climate change are fisheries and aquaculture-two 
industries important for global food security, livelihoods, and 
economic development. Fisheries provide protein to billions of 
people, while aquaculture, or fish farming, has become a vital 
source of seafood as global demand continues to rise. However, 
both industries are facing unprecedented challenges as changing 
weather patterns, rising sea levels, and fluctuating water 
temperatures threaten the sustainability of aquatic ecosystems 
and the productivity of fish farming operations.

Rising sea temperatures and changing fish migration
patterns

One of the most direct impacts of climate change on fisheries is 
the increase in ocean temperatures. Warmer seas alter the 
distribution and behavior of fish species, many of which are 
highly sensitive to changes in water temperature. For example, 
fish such as cod, haddock, and salmon, which are important for 
commercial fishing, may migrate to cooler waters or face reduced 
reproductive success in warming seas. The shifting migration 
patterns of fish can disrupt fisheries that rely on specific species 
for their catch. For instance, traditional fisheries in the North 
Atlantic, which have historically targeted cold-water species, are 
facing challenges as these species move northward in search of 
cooler waters. This results in reduced catch yields in some areas 
and the need to explore new fishing grounds further afield, 
which may not be as economically viable or sustainable.

Ocean acidification and its effects on marine life

Another critical aspect of climate change is ocean acidification, 
which occurs when increased Carbon dioxide (CO2) in the 
atmosphere dissolves into seawater, lowering the pH of oceans. 
This process has profound implications for marine life, 

particularly for species that rely on calcium carbonate to form 
shells and skeletons, such as shellfish, mollusks, and corals. Many 
of these species play essential roles in marine ecosystems and 
are integral to fisheries, serving as key prey for larger fish or as 
direct sources of income in their own right. Aquaculture is 
particularly vulnerable to ocean acidification. Shellfish farming, 
which involves cultivating species such as oysters, clams, and 
mussels, is highly dependent on the availability of calcium 
carbonate for the growth of shells. As the ocean becomes more 
acidic, the ability of these organisms to build and maintain their 
shells is compromised, leading to decreased survival rates, 
smaller sizes, and lower market value.

Extreme weather events and their impact on

fisheries and aquaculture

Climate change is contributing to an increase in the frequency 
and intensity of extreme weather events such as hurricanes, 
typhoons, and cyclones. These extreme weather events can have 
devastating effects on fisheries and aquaculture operations, 
particularly in coastal regions. The destruction of fishing boats, 
infrastructure, and fish farms due to storms can result in 
significant economic losses and disrupt the supply of seafood. 
Aquaculture farms, especially those in open water or coastal 
areas, are particularly vulnerable to storm surges and flooding, 
which can cause fish escapes, loss of stock, and contamination of 
farming areas. For example, in 2018, Typhoon Mangkhut in the 
Philippines caused massive damage to fish farms, leading to the 
loss of millions of fish. Additionally, flooding caused by extreme 
rainfall can introduce pollutants and pathogens into aquaculture 
systems, increasing the risk of disease outbreaks.

CONCLUSION
The impacts of climate change on fisheries and aquaculture are 
wide-ranging and pose significant challenges to food security, 
livelihoods, and the global seafood supply chain. Rising sea 
temperatures, ocean acidification, extreme weather events, 
habitat loss, and freshwater scarcity are all contributing to the 
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and international levels will be key to ensuring that these 
industries continue to provide essential nutrition and economic 
opportunities for communities around the world in the face of a 
changing climate.
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vulnerability of these sectors. However, by adopting adaptive 
strategies, grab technological innovations, and promoting 
sustainable practices, the fisheries and aquaculture industries can 
work toward building resilience against the growing threats 
posed by climate change. Collaboration at the local, national,
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