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Abstract 

The impacts of climate change, owing to their potentially vast reach and scale, embody a 

critical challenge for fisheries and aquaculture, and the livelihood of many coastal countries 

including Bangladesh, most specifically the fishing communities living close to these resources. 

The fisheries and aquaculture sector in the coastal areas is subjugated by export-oriented 

saltwater shrimp and freshwater prawn farming. However, different variables including 

drought, cyclone, flood, salinity, rainfall, sea level rise, and sea surface temperature have 

profound antagonistic effects on shrimp and prawn production. Fishery resources are very 

sensitive to the seashore, river flows and elevation of the lake, and variations related to ocean, 

coastal and wildlife productivity. Adoption of climate change with such high exposure to 

climate risks is becoming an important concern for fisheries organizations. Although fisheries 

have always had to cope with variable production and unpredictable changes in weather, 

future climate change will bring shifts in climatic means and in the frequency and severity of 

extreme events that are beyond the coping capacity of even the more flexible and adapted 

fishery systems. Considering vulnerability in fishery production systems to the effects of 

climate change on coastal aquaculture, it is still worth investing in building the capacity of 

fishery production systems to adapt future climate change scenarios. The main reason is that 

the most options for building adaptive capacity are also required to manage fish stocks 

effectively and to reduce the poverty and vulnerability of fishing-dependent people. 
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1 Introduction 

The marginal people of coastal area are depended on aquatic and marine ecosystem, which 

is partially or fully influenced by climate change. In this study, main focuses have been given 

on the potential impact of climate change and the details of concurrent situation of fisheries as 

well as comprehensive adaption activities (Lindegren and Brander, 2018). Fisheries are 

expanding day by day behind the expectation of human protein demand and fish feed. Sharing 

of some examples will help in planning and expanding of adaption in fisheries, which will give 

the initial idea for policymakers, researchers, organizers, stakeholder and other practitioners, 

who are mainly engaged to develop fisheries and aquaculture sector in the world. The local and 

global food supply are depended on fisheries and aquaculture that are vital sources for the 

fulfillment of their livelihoods and nutrients demand. Aquatic food has essential minerals and 

unsaturated fatty acid that are related to export and import in many countries and thus has 

been getting popularity for trading around the world. At least 15% of animal protein are for 

more than 4 billion peoples, mostly representing from developing countries (FAO, 2012). Some 

regions and states, especially the small island countries are showed the higher percentage that 

represented up to 50% of animal protein. However, fisheries and aquaculture sector employs 

almost 43.4 million peoples, where a significant number comes from developing countries. They 

involved in aqua product processing, marketing, distribution, and supply, wherein up to 

another 200 million peoples throughout the world are engaged (Cochrane et al., 2009).  

Alike with other coastal communities, the peoples of the Kingdom of Saudi Arabia (KSA) 

are concerned about the climate change scenarios that were observed by the survey of 128 

countries in 2008 and perceived the upcoming threat from environmental degradation. The 

results showed that 49% individual people were concerned about climate change and 40% 

people knew about the threat of global warming caused by anthropogenic activities (Gallup, 

2009). Probably the most worrying threat to our fisheries and aquaculture at the present time is 

global warming. There are several surveys conducted by the Arab Forum for Environment and 

Development where 98% individuals agreed that climate is changing and 81% believed that 

climate change is a serious problem for the fisheries sector. The 92% respondents thought that 

climate change is influenced by the human activities, arising from different sources such as 

fossil fuel, excessive use of energy and reduction of resources (Saab, 2009). Furthermore, 36% 

people responded that the Government of KSA was not taking enough steps, whereas 44% 

went to opposite, and 20% did not response on their questions. There has been no respondent 

who said that climate change has no impact for their country. Although global warming is a 

serious issue, there are steps that government and individuals can take to reduce its effects. The 

Government of KSA gave priority to health, pure water and food followed by the safeguard of 

coastal area. There are potential ways to solve these problems, or at least reduce the effects. For 

that reasons, those surveys were also asked to select three most important measures necessary 

to mitigate the problems, which may help to minimize and adapt the effect of climate change.  

This is to say first of all, the predominant factors resulting in the warming of the earth are 

the emission of energy. Therefore, changing of consumption patterns, mostly reducing the use 

of energy, was the principal measure selected, followed by education and awareness. Ratifying 

and implementing international agreements can act as also a regulator. Although no data were 
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found on the level of awareness on climate change within the farmers in the KSA, the majority 

felt that the climate in the country is changing and that the trend is toward less moisture with 

an increase of drought severity and frequency. Many farmers also recognized extreme events 

such as floods as another indicator of climate change. During the 2010 season, date producers 

noticed unusual early blooming of palm trees as further evidence of a change in the climate 

(Oihabi, 2010). 

This summary provides a brief outline of the adverse effect of climate change on fisheries 

and aquaculture around the world. The following section reviews the possible corrosion and 

adaptation options of different types of fisheries and aquatic organisms. The following 

adaptation activities are categorized by the different scale as well as established in the world, 

especially in developing countries. This review of adaptive actions is not complete – there are 

other resources that give additional in-depth evaluations of adaptation. Nevertheless, this 

review aims to focus on the variety of adaptation activities, specially addressing the 

fundamental impact on fisheries and aquaculture which will add more value in the fisheries 

management. 

 

2 Impacts of climate change 

The effect of global climate change directly or indirectly hampered fisheries and 

aquaculture sector through the several environmental phenomena such as sea level rising, 

ecological changes, ocean acidification, happening of extreme events and so on (Figure 1). 

Therefore, many targeted populations range and productivity habitat, environment and food 

web. As a result, it increased the production cost of fisheries and aquaculture as well as caused 

adverse impacts on the fishing community livelihoods and safety (Daw et al., 2009; Badjeck et 

al., 2010). Furthermore, physiological parameters are probably affected the growth, 

reproduction and mortality and thus needs adaptation to this changing scenario (Brander, 

2010). In addition, the ecosystems that fish lived in, would be affected with indeterminate 

impact on fishery catch potential. Aquatic organisms including the fish species will possibly 

change their movements as cold water species and warmer water species both of which are 

predictable to shift poleward (Beare et al., 2004a; Beare et al., 2004b). 

  

 
Figure 1. Diagrammatic representations of the effects of climate change on fisheries and aquaculture (Allison, et al., 

2009). 
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Sea level rise, flooding and storm surges may have positive and negative influences on 

ocean biota, whereas anthropogenic activities also add more negative consequences. Among the 

most unique ecosystem, coral reefs are vulnerable to changes in sea level rise, temperature and 

ocean acidity. Costal people are depended on these resources, which ensure the nutrition, food 

security and coastal protection. It also has large impacts on inland fisheries, which are the vital 

source of protein. However, it will be affected by increasing salinity in the coastal area and 

affected the soil for cultivation. Furthermore, the exclusive economic zones (EEZ) are affected 

by this climate change where small-scale fisheries are depleted through the low catch potential 

of many tropical and subtropical countries (Beare et al., 2004a; Rahman et al., 2018).  

On the other hand, offshore fisheries are decreased day by day as reported in the 

Mediterranean study. In the higher trophic level, it effected by warming of water which directly 

impact on biota abundance, survival, growth, migration, reproduction and phenology (Marba 

et al., 2015). The lethal mortality event happened in the early 1980s by heat wave and 

progressive warming that are attributed to climate change (Lejeusne et al., 2010). It causes most 

species shifted to colder place from warmer place. Examples of changes in species distribution 

and local abundance related to warming are widespread with two characteristic patterns: 

meridionalization: the northward extension, colonization and enhancement of the rmophilic 

species into the colder north Mediterranean regions (Lloret et al., 2015) and tropicalization: the 

increasing introduction and range extension of thermophilic, non-indigenous species, including 

Lessepsian species from the Red Sea and from the Indo-Pacific region (more than 900 species 

reported) (Boero et al., 2008). In the Black Sea, a progressive trend of arrival of Mediterranean 

species (mediterranization) is also evident, comprising phyto- and zooplankton, benthic 

invertebrate and fish species, along with species native to the Atlantic and Indo-Pacific Oceans 

(Shifanova and Ozturk, 2010). 

The changes of physiological factor such as warming water, sea level rising, shifts in 

salinity, oxygen and other ocean condition that are directly or indirectly impact on marine 

organism and their associated fisheries. In Arabian Gulf are among them where climate change 

impact on serious condition by the hamper on marine biodiversity and fisheries catches. 

Meanwhile, there are conducted different projects based on habitat suitability and selected 55 

species including fish and non-fish species by using separate ecosystem model. Finally, they 

have conducted vulnerability assessment of national economy to find out the impact on 

fisheries by climate change. As a result, the increase of local extinction up to 35% from past to 

present, which focuses mostly species richness. Furthermore, this ecosystem model shows that 

in near future, catch potential will be decreases in many western sides of the Gulf, affected 

Qatar and the UAE, with more than 26% decline in future. Bahrain and Iran both countries will 

be the most vulnerable to climate change by measuring of the socio-economic indicator 

(Wabnitz et al., 2018). 

Some new ecological environments and opportunities can be formed by sea level rising in 

the coastal area. New habitats may be created for aquatic biota by melting polar ice (Easterling 

et al., 2007). The new opportunities will be come for increasing salinity by flooding coastal area 

which open new area for mangrove forest and aquaculture. Aquaculture and small-scale 

fisheries possibly will come to be accessible as aquatic biota change geographical position, and 

nearly extends in the ocean may exercise increased productivity, which accelerate the fisheries 
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production. The productivity of inland fishery will be exaggerated by increasing water 

temperatures, eutrophication, stratification, toxicity of pollutants and variability in water 

availability. Finally, the hostile water quality and lack of dissolved oxygen will affect the overall 

productivity of aquatic organisms. 

The followings are the ways and consequences in which climate change may directly or 

indirectly affect fisheries and aquaculture: 

a) Extreme events like floods, droughts, and storms increase the safety and efficiency of 

fishing operations and increase the structural damage and obstructions in coastal and 

riparian houses, services and healths. 

b) The rise of the ocean, the headwaters of major rivers and the environmental changes will 

have an indirect impact on the melting of the glaciers and the wetland environment, 

livelihood and the production of fish in the ocean. 

c) Changes in water temperature, ocean precipitation and ocean current dynamics affect 

the flow of rivers and areas covered by wetlands. The wetlands are one of the richest 

ecosystems that not only have the enormous environmental and socioeconomic benefits 

but also significantly support the distribution, habitat and production of fish stocks. 

Ocean acidification can affect aquaculture and shellfish fisheries, along with aquatic food 

chain. As the sea surface temperature continues to rise, climate change may represent the 

single greatest threat for coral belching events - the building of the rock and their 

mortality-related ecosystem and fisheries. 

d) The complexity of climate change will also have indirect effects on aquaculture and 

fisheries through price-induced changes in inputs and aquaculture decisions as well as 

technological innovations. 

 

3 Present trends and status of world’s fisheries 

A significant variation is found in specific fishing and population status in the global 

fisheries sector. Overexploitation, habitat alterations and pollution are directly causing threat to 

fresh and marine water species (Hilborn et al., 2003, Allan et al., 2005). Illegal, unreported and 

unregulated with destructive fishing in the marine environment are also creating threats as well 

as vulnerable to devastate, while introducing species are yielding to increase struggle for native 

species. These practices are related to damage the ecosystem and habitats of many species, 

which are leading to the impacts on bioerosion (Bellwood et al., 2003), food (Jahncke et al., 

2004), predation (Myers et al., 2007), and transportation of nutrients (Allan et al., 2005). In 

addition, fishing can unintentionally generate hereditary choice pressure on stocks (Hutchings, 

2000) with consequences on maturation, age and growth rates. In many industrialized fisheries 

(Hilborn et al., 2003), management, overinvestment and overcapacity are gradually hampered 

the fishing ground by overfishing. The fish population are decreased by overfishing which have 

fundamental threat to fish stock. It is not economically viable and lead to decline fisheries 

productivity (Hsieh et al., 2006). These heavy pressures of climate change affect the fisheries 

and aquaculture to a greater extent. Although, fishing pressure is minimized in Marine 

Protected Area (MPA) due to the strick restriction and control imposed by the government. 

Therefore ecosystem based fisheries management should have to take necessay steps to save the 
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habitat and species.  

Aquatic products are used to be an important income source as a fish meal (such as shrimp, 

prawn, small fish, ribbon fish, oil sardine and mackerel), which contributed 13% of the total 

exports around the world (Shinoj and Mathur, 2008).  Furthermore, the main export fish of 

Myanmar and Bangladesh is Hilsa. Bangladesh export to more than fifty countries around the 

world such as Belgium, United Kingdom of Great Britain and Northern Ireland, the 

Netherlands, Germany, the United States of America, China, France, the Russian Federation, 

Japan Saudi Arabia etc., whle Myanmar exports mainly to Asian countries such as China, 

Thailand, Malaysia, Singapore, Japan and the EU. About 35 percent of the fish and fishery 

products are exported by Pakistan to EU, Japan, the United States of America, China, Saudi 

Arabia, the United Arab Emirates, Malaysia, the Republic of Korea, China, Hong Kong SAR, Sri 

Lanka and Singapore (Pakissan, 2017). 

The Arab region has s lots of resources but there have been limited water resources with 

low efficiency of food production. There has an importance of coastal zone because of oil and 

other marine resources. There are only 18,000 km inhabited area from total 34,000 km coastal 

zone in the Arab region. The coastal zone of Arab region is mostly called economical hub of the 

country and major cities and economic activities are lies in thereby. Immensely abundant 

cultivation terrestrial is in low lying, marginal area including Nile Delta, and popular tourist 

activities depend on marine and coastal assets, like coral reefs and associated fauna (Lachs and 

Oñate-Casado, 2020).  The Arab region have been suffered by extreme climate phenomena such 

as high rates of environmental disasters - desertification, droughts, sand and dust storms, heat 

waves and flash floods (Massoud et al., 2003). 

 

4 Approaches of mitigation and adaptation 

Approaches of Mitigation and Adaptation to environmental change usually comprises 

activities such as CO2 and GHGs that whichever decrease the amount of carbon dioxide (CO2) 

and other greenhouse gases (GHGs) in the atmosphere or prepare society for the impacts 

associated with climate change via adaptation. The effectiveness of mitigation and adaptation 

activities depends on the temporal and spatial scale of impacts and action goals, and the context 

of the activity. Each activity will not be appropriate in every time and place, so achievement 

requires consideration of how actions are customized to the local situation and how they are 

applied. 

 

4. 1. Adaptation of Aquaculture 

Adaptation of aquaculture to climate change will vary depending on the involvement of 

stakeholders, their level of financial capacity, location and the type and scale of aquaculture 

taking place. Appropriate policy making, species diversification, improved culture practices, 

and mangrove planting should be promoted in the changing environment. Adaptation can be 

planned or autonomous (i.e. regular response to environmental alteration or planned action on 

the basis of climate-induced changes). The autonomous adaptation in fisheries may be shifting 

due to the timing or areas of fishing as species arrives earlier/later or shifting to the new 

locations. Planned adaptation includes research funding for finding appropriate species, which 
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are resistant to the changes of salinity and temperature for aquaculture. 

    

4. 2. Adaptation of Fisheries 

Adaptation in fisheries and aquaculture can have a different principle and governance 

system, (i.e. community capacity build-up or technical support) that act in the several sectors, 

not limited on fisheries and aquaculture sectors. The adaptation can be addressed in the short- 

and long-term impact, thereby management sometime disagree with adaptation. Short term 

response such as extreme storm where coping activities is very short time because of result in 

undermining adaptation activities. 

   

4. 3. Adaptation of Mangrove Forest 

Adaption find out primary solution and not usually emphasis on water bodies and aquatic 

organism. Mangrove is one of them which protect from the storm surge and coastal erosion, is 

used for primary recovery for adaption. Mangrove will positively impact on fisheries, 

biodiversity, ecosystem services and their livelihood of coastal area which is not related to the 

primary purpose of adaptation. Although, it is effect surrounding all of things in their related 

ecosystem. However, mangrove has economical, ecological, social impact on their living people. 

Mangrove not only provide shelter in the coastal area but also it creates a fundamental habitat 

for nursery fish and other organisms. It has great contribution of aquatic biodiversity as well as 

providing water filtration services. The mangrove ecosystem provides income from the 

collection of crustaceans, mollusks and fish, inhabiting in that areas. Ecological services contain 

the task of mangroves as nurseries for economically significant fisheries, especially for shrimp. 

Mangroves also provide homes for many crustaceans, mollusks, insects, reptiles, birds, and 

monkeys (Wells et al., 2006). The location is subjected to high tidal variation, monsoon, tropical 

cyclones and flooding, the larger incidence of which tends to damage structure and cause 

devastating loss of life. The storm surge heights of cyclones in 1970, 1974, and 1991 were at least 

8 m. As an estimate, near about 500,000 people lost their lives during the incident (Islam, 2002). 

Mangroves protect lives and goods in the coastal area. As for example, around 10,117 ha of 

mangrove forest area at Chakaria in Bangladesh was rehabilitated entirely into shrimp farms 

within ten years (1985-1995). In the 1970s, this area was covered with mangrove forest and 

people were protected from storm surge. After established fisheries, the absence of mangrove 

forests in the area could not adequately buffer storm surge, resulting in deaths following the 

devastating cyclones in 1991 and 1994 (Islam, 2002). 

 

4. 4. Adaptation of Capture Fisheries 

 Adaptation in capture fisheries are regulating fishing in maximum sustainable yield (MSY) 

where all fishers are catching fish in sustainable levels. Different types of management tools 

(monitoring, precautionary principles and adaptive management) are applied to control catch 

limits such as recruitment, reproductive success, growth and survival for establishing capture 

fisheries.  Furthermore, time management have required for controlling vessel and gear types 

for new fisherman, which help to adaptive situation in capture fisheries by changing support of 

fishing community. This lead to reduce fishing power and saving ecosystem. However, it also 

assist to grow open access fisheries and build up more than previous time, where fisherman get 
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profit by maintaining time and gear types for fishing. On the other hand, there have another 

way to give emphasis on transboundary issues, if aquatic organism moves towards territorial 

waters. 

Sustainable utilization and management of international fisheries has been estimated to 

have the potentiality to increase the global fisheries production by 10% (Cheung et al., 2009), 

which could also translate into an additional increase of the value of fishery products at native 

scale (Coll et al., 2013; Bundy et al., 2017). Small scale fishermen are getting advantages from 

different sources of adaptive management (Miller et al, 2018). These include activities that 

increase the resilience and adaptive capacity of community and ecosystems, particularly by 

decreasing other stresses such as social (such as inequality and proverty) and environmental 

problems (viz., habitat destruction, pollution and overexplotation (IPCC, 2007; Cheung et al., 

2010).  

Development agencies, regional fisheries management organizations (e.g. Indian Ocean 

Tuna Commission) and regional fisheries bodies (e.g. Bay of Bengal Programme–

Intergovernmental Organization and the Southeast Asian Fisheries Development Center) as 

well as other regional organizations (e.g. Indian Ocean Commission, Regional Organisation for 

Protection of the Marine Environment, Regional Organization for the Conservation of the 

Environment of the Red Sea and Gulf of Aden, and South Asia Cooperative Environment 

Programme) can direct efforts to document, understand and apply proven successful 

adaptation mechanisms. For example, the Asia-Pacific Fishery Commission has carried out 

consultative workshops on climate change and fisheries with assessments and 

recommendations (FAO, 2011). In considering adaptation initiatives, it should be recognized 

that traditional management systems may support sustainable livelihoods, but they may also 

reinforce the social positions of those who oversee them, at the expense of less privileged 

members of the community. This can hinder equitable development (Neiland et al., 2005). 

 

4. 5. Cooperative and Collaborative Management in Adaptation 

The cooperation, discussion and decision making will be required between neighboring 

regions and countries, including modifying or developing fishing rules and regulation with 

management. Even though the adaptation is context-specific, a number of adaptation activities, 

which can be used in fisheries and aquaculture perspectives (Shelton, 2014). These include (but 

not limited to): 

 

4. 5. 1. Reduce external stressors on ecological environment 

The destructive fishing (such as fishing with poisons and toxic substances) and the land-

based pollution sources (such as modern farming and municipal overflow using pesticides and 

insecticides) should need to be controlled. 

 

4. 5. 2. Identify and protect valuable areas 

The effects of climate change, influenced by the hydrological cycle as well as the 

downstream and upstream activities (e.g. dam building leading to siltation, or basin 

development leading to pollution runoff) might have be minimized (MRC, 2005). 
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4. 5. 3. Warning and forecasting systems 

Safety measurements in the sea by implementing advanced warning and prediction 

systems (local circulation news, everyday newspaper, radio, TV etc.), concerning the proper 

rough weather events and accelerating storm severity. 

 

4. 5. 4. Onshore storage facilities 

Enough onshore facilities for crafts (e.g. ships and boats) and fishing gears can help to 

prevent damage of loss from extreme events (e.g. cyclones, storms, hurricanes etc.). 

 

4. 5. 5. Disaster risk management 

Generally, disasters risk management refer to avoid risk from new events by protecting 

infrastructure as well as increasing public concerns. The infrastructure is divided by two ways 

“hard” options such as seawalls and flood reservoirs, or “soft” options such as buffer zones via 

afforestation or reforestation of mangroves. 

  

4. 5. 6. Mainstreaming 

Integrated fisheries and aquaculture sectors entirely into food security policies and climate 

change adaptation at the national level (draft and enact where non-existent) to ensure 

incorporation into broader development planning. This will also include trade-offs, 

negotiations and planning with other industries affecting fisheries and aquaculture (e.g. dams, 

irrigation infrastructure, agricultural and urban runoff). 

 

4. 5. 7. Partnership and capacity building 

Different stakeholders (i.e. government organizations (GOs), non-government 

organizations (NGOs), international non-government organizations (INGOs), research and 

academic organizations, different private sectors, civil society and local communities) should 

need to be included in the climate change planning not just technically focused sectors such as 

science and meteorology departments or fisheries/interior agencies. Partnerships among the 

above stakeholders are vital for holistic climate change in adaptive planning. 

   

4. 5. 8. Financial mechanisms 

From the above content, it is very important to find out the potential financial tools for 

capacity building among the various stakeholders. There is need to add national and 

international insurance for making good incentive and generate active disincentive. These 

approaches are new for public sector and need to integrate by through the market mechanism 

where private sector is totally controlled and integrated to some extent by the public sector 

through market mechanisms. 

 

4. 5. 9. Appreciation of prospects 

New approaches can be created such as promotion of aquaculture-based livelihood where 

estuarine/coastal areas are inundated and agriculture is no longer possible. 

 

4. 5. 10. Knowledge from the earlier 
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The questions that usually arise and need to be solved are: what have the community done 

and how have decision-making progressions operated under highly flexible and extremely 

risky factors? What types of issues people address in the previous year? How it applied in 

several situations for solving the risks? 

 

4. 5. 11. Valuable information 

Investigation and documentation of valuable ideas and where to acquire it (e.g. future 

projections of fish production, decision-making tools under uncertainty and its application). 

 

4. 5. 12. Linking among local, national, regional and global policies and programs 

Links and relationship will be required among the sectoral and spatial agendas, strategies, 

and programs. Climate change will influence marginal people, food security, infrastructures 

and additional areas within and among nations. Furthermore, climate change will possibly 

cause spatial movement of both people and fisheries with aquaculture resources, necessitating 

robust local structures to address these changes, and their implications. At the global level, 

climate change affects the worldwide market, trade, and strategies at the same time as the 

present development. 

 

4. 5. 13. Spatial planning 

This consists terrestrial and marine zoning for arrangement of aquaculture services 

(terrestrial and subtidal systems) and mangrove areas to balance aquaculture requirements with 

shoreline protection and terrestrial development with rising sea levels. Furthermore, it is very 

important to set up long term goal for ongoing coastal activities which are shifted landwards. 

 

4. 5. 14. Monitoring 

The above information will be applied for adaptive management as well as contribute to 

understand what impacts are happening. Because climate change will introduce changes 

outside the scope of experience for many species and people, it is very important to collect 

information on what and when these changes are happened. As more is learned and 

understanding becomes more refined, the communities will be better to able to take decisions 

that result in benefits for both the fishery and aquatic environment as well as the peoples who 

highly depend on it. 

 

4. 5. 15. Policy and management considerations 

The fishery will follow, probably poleward for many species as some aquatic populations 

shift their range. This may induce socio-economic variations as people move to follow the 

population, or as old fisheries become less profitable and new ones come to be available. The 

strategies which are flexible and support easy access and exit into new fisheries and out of those 

that are declining can ease both socio-economic impacts from changing fisheries and prevent 

overfishing of the edges of stocks as they move away (Pinsky and Fogarty, 2012). Appropriate 

practices for improved fisheries and aquaculture management (e.g. the FAO Code of Conduct 

for Responsible Fisheries, precautionary principles, adaptive and ecosystem management) and 

integrated management for coastal and near shore fisheries can improve resilience and increase 
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system efficiency. Overall, removal of incentives for overfishing and capacity reductions is vital 

to safeguarding sustainable fisheries. 

 

4. 5. 16. Safety in sea 

In rough weather condition, additional security at the sea is more essential, and can be 

invested in the big ships that are safer than small ones. If these are capable of accessing seasonal 

pelagic species and small enough to also for demersal fish species in other seasons, safety 

during harvesting would be increased and year-round harvesting options made available. 

Nevertheless, to prevent overcapacity, these vessels might have to replace smaller fishing 

vessels rather than connect to the fleet. 

   

4. 5. 17. Ghost fishing 

As the severity of storm increases, it is likely that more gears, for example, lobster traps, 

will be lost. Such lost gear can cause fish mortality as well as degradation of habitat. However, 

there are some measures that can decrease their effects. Along with the gear retrieval programs, 

certain gear could be designed to reduce impacts if lost. For instance, traps could have 

biodegradable escape panel, so that trapped animals would have the ability to escape. 

  

4. 6. Antibiotic and Climate Change Driven New Hassles 

The excessive amount of antibiotics applying in aquaculture farms at the present time have 

been mixed with river and sea water by climate has driven forces such as excessive rainfall, 

flood, cyclone, typhoon etc. Aquaculture has been developed rapidly over the few decades to 

fulfill the demand for protein of human being worldwide. However, this sector is challenged 

with the various kinds of disease and bacterial infections due to the climate change and 

therefore, antibiotics are using to overcome this situation (Rodgers and Furones, 2009). The 

presence of bacteria with multiple antibiotic resistances found in food products has become a 

threat to public health as there is potential that the carried or acquired genes are transferred to 

other bacteria of clinical significance (Zulkifli et al., 2009). Some antibiotics which are commonly 

used in food-producing animals are also used in human medicine, reducing the antibiotic’s 

efficiency when treating infections and increasing the morbidity and mortality associated with 

diseases. The resistance limits the choice of antibiotics for the disease treatment (Holmstrom et 

al., 2003). Nevertheless, there have been limited data on the antibiotic resistance of bacteria in 

fish and other cultured organisms sampled directly from fish farms as well as the aquaculture 

environment (Cantas et al., 2013). Therefore, the use of antibiotics in fish needs to be monitored 

from time to time to evaluate the emergence and spread of bacterial resistance towards 

antimicrobial agents. 

 

5 Potential adaptation measures in fisheries and aquaculture 

In addition to the above-mentioned general adaptation measures, the number of potential 

adaptations to specific impacts is summarized in Table 1 (De Silva and Soto, 2009; Shelton, 

2014). 
Table 1. Potential adaptation measures in fisheries and aquaculture. 
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5. 1. Ecosystem-based Approach 

The ecosystem-based approach to aquaculture and fisheries management are required to  

facilitate critical coastal ecosystems to adjust to the climate change impacts and to reduce the 

dangers from other environmental pressures. Adaptation measures are well-known by farm 

managers and decision makers, but political will and action are largely lacking. In order to 

construct resilience to the climate change effects as well as derives sustainable welfares, 

aquaculture and fisheries managers and policy makers are required to adopt and follow the 

best practices, such as those mentioned in the FAO Code of Conduct for Sustainable Fisheries 

(FAO, 2012), the purpose of which is to set international standards of behavior for responsible 

practices with a view to ensuring the effective conservation, appropriate management and 
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sustainable development of living aquatic resources, with due respect for the ecosystem and 

biodiversity. These exercises are required to be integrated more effectively with the proper 

management of river basins, mangroves, watersheds and coastal regions. 

 

5. 2. Coastal Protection and the Living Shorelines Approach 

Some living shoreline approaches (LSA) such as natural vegetation, sands and some rocks 

are used to protect habitat and shorelines. These include oyster reefs, wetland plants, some 

stone, sand fill, fiber “logs” and submerged aquatic vegetation (Currin, et al., 2010). The 

approaches have many benefits compared to the “hard” coastal protection practices (e.g. 

bulkheads, seawalls, and riprap) as they are able to (but not limited to):  

 maintain shoreline dynamics and sand movement.  

 reconstruct eroded or maintain shorelines through trapped sands.  

 reduce wave strength, storm surges and floodwaters. 

 provide important habitats and maintain coastal ecosystem function. 

 maintain as cheaper approach than many “hard” alternatives. 

 filter pollutants and nutrients from water.  

 function as carbon sequestration (aquatic vegetation and wetlands absorb and store 

carbon dioxide).  

Despite the fact that many benefits obtained from LSA, there have been some 

circumstances, where it might not be considered as the most exact one, and it may need to be 

utilized in concurrence with the structural “hard” approaches”. The shortcomings of the LSA 

are as follows:  

 It is less effective in areas where most of the shoreline is already hardened. 

 It is less suitable in high-wave energy environment. 

 Due to a new approach, it can be difficult to find experts for planning and installation. 

 Limited information is available on the effectiveness for different types of shorelines and 

various coastal power regimes and storm conditions. 

Livelihood, health care and education access in coastal areas with strong infrastructure 

should need to be maintained. However, "hard" approaches like sea walls and riprap may have 

many negative environmental impacts and may even increase erosion elsewhere. Trade-offs 

between coastal protection approaches may not be easy to build and may involve expensive 

alternatives (e.g. moving a road to some distance inland or increasing erosion farther along the 

coastline). 

The followings are the list of specific examples of adaptation actions and strategies such as 

those found in Table 1. These activities have either been implemented or under the process of 

implementation. Nevertheless, the list is not comprehensive, but just the samples of activities, 

which are presently addressing the climate change impacts on aquaculture and fisheries. 

a) Pond excavation and land shaping.  

b) Introduction of locally available indigenous fish species.  

c) Individual credit supports.  

d) Awareness buildup. 

e) Small-scale homestead pens.  

f) Trap pond management. 
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g) Cage aquaculture.  

h) Participatory assessment of fish farmer vulnerabilities. 

i) Recommendations for aquaculture practices.  

j) Training workshops and publications.  

k) Extension and hatchery capabilities strengthened.  

l) Technology and methods adapted and transferred to local conditions and species.  

m) Integrated resource management planning.  

n) Integrated rice–fish farming system.  

o) MPA monitoring training.  

p) Innovative insurance scheme. 

q) Coastal restoration and rehabilitation.  

r) Wetland conservation management strategy.  

From the above discussions, it appears that climate has considerable influence on the major 

coastal resources of Bangladesh. Thus, changes in the climate are most likely to affect the 

availability of these resources to fisher communities for maintaining their livelihood, health, 

education and income. Our present review also affords a vital starting point towards directing 

the future research into the vulnerability of fishery-based livelihood systems to climate change 

and variability. Further work is required so as to move towards an improved characterization 

of vulnerability and to identify the most appropriate means for communities and households to 

cope with and adapt to the impacts of climate change. However, on the basis of the findings of 

this research, it could be concluded that efforts to reduce livelihood vulnerability in the coastal 

fishing communities should be multifaceted in order to simultaneously tackle exposure, 

sensitivity and adaptive capability. 
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