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Impacts of Climate Change on Fish Production and Its Implications 
on Food Security in Developing Countries

Fish plays a great role on nutritional status by providing essential 
amino acids, vitamin and nutrients that are deficient in staple 
foods. The review was conducted to review the potential physical 
and biological impacts of climate change on fisheries and to 
highlights some mitigation and adaptation measures to promote 
fish production. The impacts of climatic change on fisheries 
in developing countries classified as physical and biological 
changes. Physical changes including water surface temperature 
rise, ocean acidification, sea level rise, salinity, flooding and 
change in harvesting sector. Biological changes including 
changes in primary production change in fish distribution and fish 
diseases. Elevated water temperatures affect fish physiological 
processes, there by affecting reproduction and survival of the 
fish larvae. The impacts of increased flooding of the freshwater 
bodies will be negative through destruction of fish feeding and 
breeding habitats, or positive in expansion of aquatic habitats 
for primary production.  Rise in the sea level lead to intrusion of 
more salty water into the river areas thus affecting distribution 
of fish and high wind can interfere catching and trade activities. 
These climatic factors interferes food security directly through 
limiting the availability of fishes to human diet and indirectly by 
reducing cash revenue obtaining from fish trade to purchase 
other food items. Therefore, implementing adaptation and 
mitigation pathways safeguard this sector and improve food 
security. 
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1. INTRODUCTION 

 Fish is an important food item that has 

significant socioeconomic contribution of 

income and employment for marginal people in 

developing countries including Ethiopia [1]. It is 

estimated that the inland fisheries of Africa 

produce 2.1 million tons of fish, which 

represents 24% of the total global production 

from inland waters [2]. Fish provides an 

important source of cash revenue to service 

international debt, funding the operations of 

national governments, and importing food for 

domestic consumption, thus contributing to 

national food security, diversification of diets 

and growing trade in fish products for 

developing country consumption and nutrition 

[3]. 

Although agriculture dominates global food 

production with respect to total dietary energy, 

Fish is important in the supply of protein, 

minerals, vitamins, and fatty acids for many 

populations around the world [4]. Declining fish 

harvests will leave 845 million people 

vulnerable to deficiencies in iron, zinc, and 

vitamin A and 1.4 billion people vulnerable to 

deficiencies of vitamin B12 and long chain 

polyunsaturated fatty acid (LC-PUFA) [5].  

Climate change has been recognized as the 

fore most environmental problem of the twenty-

first century and lead to adverse and 

irreversible impacts on the earth and the 

ecosystems [6]. It causes significant and long-

term risks to fisheries in many tropical 

developing countries. It has both direct and 

indirect impacts on fishes. Direct effects act on 

physiology and behavior and alter growth, 

development, reproductive capacity, survival 

and distribution. Indirect effects alter the 

productivity, structure, and composition of the 

ecosystems on which fish depend for food and 

shelter [7]. 

The variability of temperature, air humidity, 

ocean, Rise acidification in sea level, and 

increase water salinity shows negative signs to 

fish production. These factors pose significant 

threats to fisheries on top of many other 

concurrent pressures such as overfishing, 

habitat degradation, pollution, introduction of 

new species [8]. It influences fisheries 

production through its effects on primary 

production, food web interactions and the life 

history and distribution of target species [9]. 

Climate change can impact negatively the 

fisheries sector related to food security [10]. Its 

effect on food security through impacts on the 

fishery sub-sector is largely evidenced through 

fluctuation of extreme weather events such as 

flooding, drought and sea level rise [11]. These 

factors interferes the fish physiology, habitat, 

wellbeing, survival and status of fishery [12].  

Changes in biophysical characteristics of the 

aquatic environment due to climatic change will 

have significant effects on the ecosystems that 

support fish. This will affect food security in 

multiple ways. Firstly, extinction of some fish 

species means lower fish production for local 

consumption. Secondly, migration of many fish 

species to aquatic environments with optimal 

climatic condition will have a tremendous effect 

on fishers who are not able to follow fish due to 

political and economic reasons. Finally, since 

most of the fish harvested for export in many 

developing countries is supplied by small-scale 

fisheries this will lead to reduced fish production 

thus lower earnings from fish export, and 

consequently reduced capacity to import food 

and exacerbation of national food insecurity 

[13]. Due to those negative impacts of climatic 

change on fisheries, the availability of fish for 

human diet and cash revenue is limited resulted 

in food insecurity. Even though impacts on food 

security and fisheries livelihoods are likely to be 

significant, it remains a neglected area [14]. 

Therefore, the underlying objectives of this 

paper are: 

✓ To review the potential physical and 

biological impacts of climate change 

on fisheries. 

✓ To highlight some practical strategic 

measures that can be taken against 

climatic change to promote fisheries. 
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2.LITRATURE REVIEW 

2.1Climate Change and Fisheries 

The Intergovernmental Panel on Climate 

Change [11] defined climate change as 

statistically significant variations in climate that 

persist for an extended period, typically 

decades or longer. It includes shifts in the 

frequency and magnitude of sporadic weather 

events as well as the slow continuous rise in 

global mean surface temperature. Climate 

change is a change in climate that is 

attributable directly or indirectly to human 

activities. 

There is broad concern around the world about 

fisheries due to the effects of future climate 

changes. According to [8] who reported that 

climate change is affecting on the distribution, 

species composition, seasonality and 

production in marine and freshwater systems.  

Fish has been an important part of the human 

diet in almost all countries of the world. It is 

highly nutritious and provides vital nutrients 

absent in typical starchy staples which 

dominate poor people’s diets [15]. Global 

studies have shown that climate change in 

aquatic systems can result to variations in 

temperature and wind. This could affect the 

stratification of water bodies and circulation of 

water masses leading to changes in 

productivity that may cause shifts in relative 

abundance of fishes throughout the food chains 

[16].  

An increase in air temperature due to global 

warming will translate directly into warmer 

water temperatures for most streams and 

rivers, thereby altering fundamental ecological 

processes and fish distributions. The life 

processes of many fishes are temperature 

dependent.  Higher water temperatures will 

increase the rate of microbial activity and thus 

the rate of decomposition of organic material, 

which may result in less food availability.  In 

either case, warmer water holds less dissolved 

oxygen, so water quality will be reduced for 

organisms such as invertebrates and fish that 

have a high oxygen demand [17].  Reduced 

thermal movement of the water also affects 

water quality by allowing Pollutants to 

accumulate in upper layers of the water and 

has led to increased levels of mercury and 

other contaminants in fish. In some areas local 

extinctions of freshwater and diadromous 

species are occurring [8]. 

The impacts of climate change on fisheries in 

developing countries can be classified as 

physical and biological changes. Physical 

changes include sea surface temperature rise, 

sea level rise, flooding, and changes in salinity, 

ocean acidification and impact on harvesting 

sector. Biological changes include changes in 

primary production, and change in fish 

distribution and causing diseases on fishes 

[18;19]. 

2.2. Physical Changes 

2.2.1.Ocean Acidification 

Elevated atmospheric carbon dioxide (CO2), is 

the main driver of climate change, results in an 

increased uptake of CO2 at the ocean’s 

surface, the global ocean is being acidified as 

carbon dioxide from fossil fuel emissions enters 

its surface waters. The magnitude of this 

increase is directly related to the amount of 

carbon dioxide added, and more certain than 

any other changes of climate. Manifesting as 

higher partial pressure of CO2 in the ocean and 

leading to a decline in seawater pH and a 

change in the relative concentrations of 

carbonate, bicarbonate and hydrogen ions and 

decreasing carbonate saturation state. This 

occurs because the increased numbers of 

hydrogen ions combine with the carbonate ions 

to form bicarbonate ions. The outcome of these 

relatively complex chemical processes in 

seawater is referred to as ocean acidification 

[20].  The increase in ocean CO2 and altered 

relative concentration of ions readily diffuses 

into the bodies of many water-breathing marine 

organisms such as fish through their gills or 

relatively porous body walls, in turn causing 

hypercapnia and pH disturbances in extra- and 

intra-cellular spaces throughout their bodies 

and directly  or  indirectly  influencing  cells  and  
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their  inherent processes and functions, 

including the calcium carbonate saturation state 

in the fluids at calcification sites. This reduction 

in PH of water is negatively correlated with fish 

physiology, anatomy and habitat of fish making 

this sector under risk [21].  

As stated above the oceans have the capacity 

to absorb most of the anthropogenic CO2 

emissions [22]. CO2 is soluble in water and 

reversibly converts to carbonic acid. As a result 

of this chemical reaction, the oceans are 

acidifying at an alarming rate [23].  While this 

has a positive impact in slowing down global 

warming, increased acidity as a result of 

dissolved CO2 in seawater has negative impact 

on ocean ecosystems. fish seem well-equipped 

to deal with low pH waters, or higher levels of 

CO2 in seawater, their egg and larval life 

stages may not be so fortunate [24]. For 

example, increased CO2 level in oceans can 

potentially narcotize male gametes indicating 

that  acidification  may  impair  fertilization,  

exacerbating  problems  of  sperm imitation, 

[25]. 

Thus ocean acidification causes the following 

implications on fishes. 

 Reduced calcification 

The changes in sea water chemistry under 

increased atmospheric CO2 are complex, but 

have the potential to profoundly affect the ability 

of calcifying organisms (fish) to build calcium 

carbonate shells and exoskeletons. As the pH 

decreases, it will become increasingly difficult 

for calcifying tissues to function, as they will 

need to actively pump out increasing numbers 

of hydrogen ions in order to utilize the 

carbonate ions [26].  

 Impaired neurosensory function and 

metabolism 

Elevated CO2 causes a host of physiological 

changes, in addition to declining calcification 

rates in fish and, resulting from a failure of their 

acid-base and ion regulation mechanisms, and 

the consequent acidosis of blood and other 

tissues [27].  Among these are significant 

impacts to neurosensory function through 

alteration of GABA neurotransmitters [28] which 

in turn result in a wide range of behavioral 

changes. Impacts can also include: changes in 

mitochondrial function resulting in depressed 

metabolism; reduced function of blood oxygen 

transport; changes in gene expression leading 

to changes in protein synthesis which can affect 

cellular and organism growth; and increased 

otolith deposition resulting in larger otoliths, 

which itself may result in changes to hearing 

sensitivity and orientation of fishes [29].     

2.2.2. Sea level Rise and Salinity 

Global warming is projected to cause rise in the 

ocean level as a result of thermal expansion of 

the ocean water and melting of glaciers [30]. 

Rise in the level of the ocean cause intrusion of 

more saline water into the river deltas and 

inundation of the lower lying coastal areas. This 

will lead to changes in the water physical and 

chemical characteristics alter the ecology of the 

habitats and lead to upstream distribution of 

more euryhaline fishes into the river system. 

The Stenohaline fishes which are mostly 

oceanic species that withstands only small 

salinity range, distributed into the coastal 

waters. The change in the distribution pattern 

will affect the ecology of fishes and impact 

negatively on fish production. This will also 

have serious implications on the brackish and 

freshwater aquaculture in the coastal areas. As 

a response to warming, increased atmospheric 

moisture leads to stronger evaporation or 

precipitation in terrestrial and oceanic 

environments and melting of land and sea ice. 

This pattern of higher salt content or freshwater 

anomalies and changes in ocean circulation 

results in disturbance of fish physiology [31].  

Fish are unique among vertebrates in that their 

body fluids directly contact the environmental 

water across thin respiratory epithelia. Body 

fluid homeostasis at different salinity levels can 

be maintained by dietary uptake and 

osmoregulatory organ activities. An ability to 

regulate body fluids independently of the 

external environment, both in freshwater and 
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seawater is essential for fish survival. Most 

species are restricted to one or the other 

medium (stenohaline) but some exhibit extreme 

plasticity in their osmoregulatory capacity and 

can disperse between the two media 

(euryhaline) [32]. 

Changes in water salinity may have different 

effects depending on the tolerance level of the 

fish and the nature of their ecosystem; whether 

freshwater, marine or estuarine. The salinity of 

some freshwater ecosystems is predicted to 

increase as a result of anthropogenic climate 

change. Such physical changes will negatively 

impact the population of both plankton and 

bigger prey fish species by affecting the 

organisms’ ability to osmoregulate [33].  

2.2.3. Water Surface Temperature Rise  

Temperature plays an important role in the life 

of most ectotherms with their body temperature 

essentially following temperature of the 

surrounding environment [34]. The 

environmental temperature range experienced 

by any animal can have a major impact on 

survival, performance and reproduction, and 

this is a particular problem for ectotherms that 

have limited capacity to regulate their own body 

temperature. For most species in their normal 

temperature range, a slight increase in 

temperature is likely to be beneficial to growth 

because it results in more energy which leads 

to higher reaction rates for growth [34]. This is 

often due to how the molecular structure of 

mitochondria is affected by changes in Water 

temperature [35].Rise in surface water 

temperature can also impact growth rate and 

feed conversion of freshwater fish [36]. 

 Oceans have great role in regulating climate 

change, their heat capacity is larger than that of 

the atmosphere [37] and they therefore absorb 

significant amount of heat emitted. Such 

changes in ocean temperatures can change the 

dynamics of aquatic environments of the 

region. Changes in ocean dynamics could lead 

to changes in migration patterns of fish and 

possibly reduce fish landings, especially in 

coastal fisheries. During their evolution, each 

aquatic species has evolved to function best 

across a range of preferred temperatures, with 

most fishes showing the best growth 

performance in Water temperatures that range 

from 25-32 degree centigrade [38]. But the 

ways that individual species adapt to new 

temperature ranges however, can vary. 

Increased ocean temperature may affect 

upwelling along the Gulf of Guinea, which can 

make the ocean waters become unsuitable for 

fisheries, causing a reduction in and possible 

collapse of fishing activities [39]. Increases in 

water temperature will affect fish physiological 

processes and ecological fitness [40]. 

 

Rising water temperatures will have major 

implications for the structure and functioning of 

all marine ecosystems [29]. Since fishes are 

poikilothermic, rising temperatures will result in 

exponential increases to their metabolisms, 

leading to higher rates for most physiological 

processes including: respiration, growth and 

reproduction. This could mean higher growth 

rates and greater stock productivity (provided 

there is adequate food) for some temperate 

species, but, for species whose physiological 

thermal optimum is exceeded growth and, 

productivity will be reduced. Furthermore, as 

metabolism goes up and O2 availability 

diminishes due to its decreased solubility in 

warmer water; respiratory distress will result, 

with many fishes for decreased performance 

and increased mortality [40]. 

Fish and crustaceans are particularly sensitive 

to low oxygen levels (hypoxia) compared with 

other taxa [41]. In addition to this water 

viscosity decreases with rising temperature, 

and that is likely to promote exponential 

increases in maneuverability of the tiny prey of 

larval fish, making them more difficult to catch 

and compromising larval fish feeding [20].  

Flooding 

It is projected that climate change will lead to a 

general increase in precipitation in Africa within 

the next 50 years [42]. However, this increase 



Tsedeke Debebe Tefera and Selamawit Fentahun Ali, IJFNR, 2019; 3:34 

IJFNR: https://escipub.com/international-journal-of-food-nutrition-research/              6

will not be uniform across the country; as some 

areas experience floods, others are greeted 

with drought. Current environmental problems 

in the coastal area of the country are flooding 

which comes from the high rainfall, run off from 

rivers and urban channels and tidal movement 

and wind [43]. With this problem already 

common, the issue of sea level rise occasioned 

by global climate change will exacerbate it. In 

addition is the potential to cause permanent 

inundation, beach erosion and salinity. The 

inundation arising from the rise in sea level will 

increase problems of floods, intrusion of sea-

water into fresh water sources and ecosystems, 

destroying such stabilizing systems as 

mangroves, and affecting agriculture, fisheries 

and general livelihoods [44]. 

The impact of increased flooding of the rivers, 

lakes and reservoirs will have positive or 

negative depending on the severity. Flooding 

can lead to devastating effect on fishing and 

fishery activities in many aspects, including 

submerging of farmlands; destruction of road 

networks; aggressively blockage of littoral 

zones of freshwater; and destruction of 

productive fishing areas [42]. Increased run –off 

bringing in nutrients from sewage or agricultural 

fertilizers may cause algal blooms which in turn 

lead to reduced levels of dissolved oxygen and 

mortality of fish [45]. Due to those effect of 

flooding fishing activity is very difficult to 

undergo throughout Africa. The impacts could 

also be positive, increased rainfall and flooding 

will lead to inundation of adjacent land areas 

and this will be beneficial to fisheries. It 

expands the littoral zones and increases the 

diversity of the acetones for fish feeding, 

breeding and rearing of the juveniles. Erosion 

of littoral zones, siltation of breeding and 

feeding sites, displacement of fish to new 

habitats often caused by excessive floods are 

detrimental to fisheries [46].  

 Impacts on Harvesting Sector 

Market and trade impacts 

Fisheries can be affected by direct climate 

impacts on processing and trade. For example, 

following great wind, fishers in the fishing 

States were unable to sell, catch [47] and also 

heavy rain disrupted roads, networks and 

prevented rural fishing communities from 

accessing their usual markets. Increasing 

frequency of algal blooms, shellfish poisoning 

and ciguatera poisoning because of water 

temperature rise ecological shifts and the 

occurrence of water-borne human pathogens, 

like Vibrio in areas affected by flooding may 

lead to fears over fish contamination. These 

factors may adversely affect fish markets [48]. 

Impact on Production, Processing and 

Consumption 

Climate change affects fisheries and fish 

production in complex ways. It affects fish 

production directly through changes in habitats 

and indirectly by affecting individual’s income 

and even potentially the demand for fish [14]. 

Culture-based and integrated farming which 

offer enormous potential in SSA to enhance the 

supply of fish may be affected by irregular 

events of rainfall and droughts. Fisheries 

production in large lakes will be negatively 

affected by increasing water temperatures [49].  

Fish processing methods available in most 

African countries are mainly traditional ones, 

though improved technologies are being 

introduced and gradually adopted.  The famous 

traditional fish processing techniques include 

smoking, sun-drying, dried salting, fermenting 

and frying. These methods are vary based on 

tradition, preferred tastes and market 

preferences [50]. Climate change impacts may 

result to varying temperature and precipitation 

trends that could have direct and indirect effect 

on these techniques. For  example, prolonged  

drought  may  render  fish  smoking  difficult,  

by reducing the availability of fuel woods due to 

drying up of common trees used to smoke fish 

resulting into inadequate materials  for  fish  

smoking. It is difficult to sun- dry the fish 

especially during rainy season or in prolonged 

days of rains. Climatic change may also have 

effects on the consumption of fish to human by 

causing serious changes on the income of 
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people, consumption patterns will also change. 

Most scenarios of increased climate Change 

Impacts on fish production systems imply 

substantial trade-offs with fish consumption 

[51]. 

 Biological Changes 

Change in Primary production 

Primary productivity is affected by availability of 

nutrients in the water, which in turn depends on 

freshwater run-off and ocean mixing as well as 

levels of light and temperature. In some areas 

reduced precipitation could lead to reduced run-

off from land, starving wetlands and mangroves 

of nutrients and damaging local fisheries. In 

other areas increased precipitation or increased 

extreme weather events, including flooding, will 

lead to excessive nutrient levels in rivers, lakes 

and coastal waters as sewage and fertilizer is 

washed into water bodies causing harmful algal 

blooms, also known as red tides [52]. With 

climate change primary productivity is predicted 

to decline at lower latitudes where the majority 

of the world’s small-scale fisheries are located, 

reducing the productivity of the fisheries [53].  

The relationship between climate change and 

future ocean primary production is likely to be a 

key constraint on fish and fisheries production 

[19]. Survival of fish Larvae during the plank 

tonic stage is thought to depend strongly on the 

availability of sufficient and suitable food. 

Therefore, in addition to effects of changes in 

production, climate induced changes in 

distribution and phenology of fish larvae and 

their prey can also affect recruitment and 

production of fish stocks [8]. A rise in surface-

water temperature coupled with a regional 

decrease in wind velocity has increased the 

stability of the water column restricting mixing 

and deep-water nutrient upwelling and 

entertainment into surface waters [54]. This has 

led to a decrease in primary production by 

about 20 per cent over the past 80 years [55]. 

According to O’Reilly et al. (2003), a 20 per 

cent reduction in primary productivity can be 

translated as a roughly 30 percent decrease in 

fish yields. The decline in catch was 

accompanied by breakdown of the previously 

strong seasonal patterns in catch, suggesting 

decoupling from ecosystem processes driven 

by the weakening of hydrodynamic patterns. 

Change in water quality and Fish Distribution   

The key water quality parameters such as 

dissolved oxygen are greatly influenced by 

water temperature because of the inverse 

relationship between the two. Higher 

Temperature reduce oxygen solubility in water, 

favor the survival of bacteria; these conditions 

will collectively reduce fish, affect the growth 

and reproductive success of aquaculture 

species (halls, 2009). Climate change impact 

on the diverse water bodies and threaten their 

capacity for sustainable fish production. African 

lakes will most likely witness elevated 

temperatures because the atmospheric 

temperature on the continent is higher than the 

global average while rainfall is predicted to 

decrease. It is also predicted that the wetland 

and shallow Rivers are more susceptible to 

temperature and precipitation changes. It is 

therefore projected that increased temperature 

lead to stronger, earlier and longer stratification 

of lakes and reservoirs; limited or no seasonal 

turn over; greater deoxygenating of the bottom 

layers; thereby lowering primary productivity 

and influencing distribution of fishes [56]. 

 Individual fish actively select and rapidly 

change living areas based on suitable 

temperatures, oxygen concentrations, and food 

availability. Cold-water fish will actively avoid 

temperatures that exceed their preferred 

temperature by 2 to 5°C (3.6 to 9°F) and seek 

out refuge areas of cooler water such as 

groundwater or seepage areas and headwater 

streams [58]. In general, warm-water species 

are being displaced towards the poles and are 

experiencing changes in the distribution and 

productivity of their habitats [13].   

Impact of climate change on fishes causing 

parasites and infectious diseases 

Shifting environmental conditions will likely 

introduce new transmitted diseases and 
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redistribute some existing diseases, affecting 

key economic resources and some human 

populations [6]. The general effects of 

increased temperature on parasites include 

rapid growth and maturation, earlier onset of 

spring maturation, increased rates of parasitism 

and disease, earlier and prolonged 

transmission, the possibility of continuous, 

year-round transmission [59]. Many diseases 

display greater virulence at higher temperatures 

that might be the result of reduced resistance of 

the host (fish) due to stress or increased 

expression of virulence factors/ increased 

transmission of the vectors. Such disease and 

parasites includes: Red sore disease/ 

bacterium aero Monas hydrophila, Black spot 

disease/ trematode larvae (metacercariae), and 

Ciguatera fish poisoning (CFP) caused by 

bioaccumulation of algal toxins [6].    

Food Security and Fisheries in Developing 

Countries 

The accepted definition of food security is:  food 

security exists when all people, at all times, 

have physical and economic access to 

sufficient, safe and nutritious food to meet their 

dietary needs and food preferences for an 

active and healthy life [60]. 

In Africa, fish generally contributes to food 

security as important supplement to maize, 

millet, and cassava based diets.  Fisheries  also  

make  significant  contribution to the process of 

improving food security through the 

opportunities the sector offers for employment, 

consumption and income to  millions  of  

people,  either  directly  or  indirectly  [61].  The 

income generated from fisheries employment 

and financial revenues from the domestic sale 

of fish provide cash which can then be used to 

purchase other foodstuffs and directly used as 

consumption [62].  The foreign exchange 

earnings from fisheries are also making a 

growing contribution to the economy. The role 

of foreign exchange from fisheries exports is 

largely contested whether it should be devoted 

directly for improving food security or may be 

diverted to other purposes which could improve 

the economy [4].  Still, the exact extent to which 

fisheries contribute to food security is poorly 

understood [63]. 

Contribution of Fisheries to Food   

Fish is highly nutritious, so even small 

quantities can improve people’s diets [64]. They 

can provide vital nutrients absent in typical 

starchy staples which Dominate poor people’s 

diets [15]. Fish provides about 20 percent of 

animal Protein intake in 127 developing 

countries [65]. Although aquaculture has been 

contributing an increasingly significant 

proportion of Fish over recent decades, 

approximately two-thirds of fish are still caught 

in capture Fisheries. Fisheries can also 

contribute indirectly to food security by 

providing revenue for food-deficient countries to 

purchase food. The overall message supports 

the well-established evidence of the high 

nutritional value of fish in terms of essential 

nutrients and micronutrients—fatty acids, 

vitamins D, A and B, minerals (calcium, 

phosphorus, iodine, zinc, iron and selenium), 

and the potential effective contribution that fish 

can offer to address multiple micronutrient 

deficiencies of people in developing countries 

[66]. 

Current Status of Fisheries in Ethiopia 

According to recent documents, annual fish 

production in Ethiopia has ranged between 

13,000 and 29,000 metric tons per year over 

the last decade [53]. When compared to the 

estimated fish potential, this would indicate that 

globally speaking; fish resources in Ethiopia are 

moderately exploited, leaving significant room 

for further development. However, there is a 

critical lack of data on fisheries in Ethiopia, 

which may lead to different conclusions. 

Moreover, irresponsible fishing practices, 

habitat loss and degradation, water abstraction, 

drainage of wetlands and pollution have led to 

substantial changes to many inland water 

bodies [67]. Based on recent expertise, some 

fisheries may also be fully- or over-exploited. 

This is in reference to Lake Chamo and Lake 

Ziway fisheries for which the government has 
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recently drafted Fisheries Management Plans 

with the support of the Food and Agricultural 

Organization (FAO). On Lake Chamo, there 

has been a steady decline of fish landings 

combined with an increasing number of fishing 

nets and vessels, and the Nile Perch stock is 

clearly being over-exploited as seen from the 

overall catch composition from the lake. On 

Lake Ziway, it is likely that the fishery is in a 

state of overexploitation due to the combination 

of open access, strong local fishing tradition, 

increase in fishing effort, use of illegal gears 

(small mesh size), and environmental 

degradation of the water body [67;20] . 

Adaptation and Mitigation options against 

climate change to Promote Fisheries  

Adaptation  to  climate  change  is  defined  in  

the  climate change  literature  as  an  

adjustment  in  ecological,  social or  economic  

systems,  in  response  to  observed  or 

expected  changes  in  climatic  stimuli  and  

their  effects and  impacts  in  order  to  

alleviate  adverse  impacts  of change,  or  take  

advantage  of  new  opportunities (Mohanty  et  

al.,  2010b). Fisheries provide several 

opportunities for adaptation but it is difficult to 

predict or model how the systems will respond 

to climate change. The response will depend 

mainly on the characteristics of the fisheries 

and the adaptive capability of the communities. 

However, the country need adaptive and 

mitigation strategies that will improve the 

management of the fisheries and aquaculture, 

protect the integrity of the aquatic ecosystems, 

respond to the opportunities and threats on 

livelihoods and food security and reduce 

greenhouse gas emissions [13].                   

Countries those capturing fisheries suffered 

from overfishing, pollution and climate change 

should undergo restocking program to reduce 

their vulnerability;  integration of fisheries in to 

the country’s policy on climate change;  

improvement of the microclimatic conditions of 

fish farms ,natural waters and large 

environment through planting of shrubs and 

vegetables around pond areas and massive 

afforestation; promotion of fish culture in cages 

and irrigation canals to enhance livelihood of 

the communities development; adaptation and 

adoption of appropriate fish post- harvest 

technology to make-up for reduced fish 

production arising from impact of climate 

change and plan of action through National 

Emergency Management Agency (NEMA) to 

protect fishing communities from climatic 

impacts should be implemented [68].  

Now a days, both  industry  and  communities  

will  need  to  adapt  past practices to maintain 

the benefits from fisheries, and to take  

advantage  of  new  opportunities  emerging  

from this altered  resources. One of the keys to 

successful adaptation will be diversification, the 

more options that industry and communities 

have to produce, process and distribute fish, 

the greater the chance that some of them may 

be favored, or not affected, by climate change 

[69]. The capacity to adapt to climate change is 

determined  partly  by  material  resources  and  

also  by networks,  technologies  and  

appropriate  governance structures, Market 

building and  more  responsible  practices  can 

generate  increased  and  sustainable  benefits  

from fisheries  [6].  At  a  more  practical level,  

technology  needs  to  be  developed,  adapted  

or implemented to reduce wastage and 

increase the value added  to  catches  to  

balance  the  impact  of  decreasing catches  on  

food  security  and  livelihoods.   

Improved refrigeration and postharvest 

handling and processing can reduce losses due 

to deterioration of fish quality.  Through  

improved  fisheries  and  aquaculture 

management,  diversification   of  livelihoods,  

capacity building  on  improved  forecasting,  

disaster  risk management,  awareness  raising  

on  climate  change impacts,  promotion  of  

general  education  and  policy, legal  and  

implementation  framework can safeguard 

fisheries from harsh climatic changes [70]. 

Mitigation is human intervention to reduce the 

anthropogenic  forcing  of  the  climate  system,  

including strategies  to  reduce  greenhouse 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=climate+change
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=climate+change
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gas(GHG) sources  and emissions  and  

enhance greenhouse gas sinks [11]. In  many  

instances,  climate  change  mitigation could be 

complementary to and reinforce existing efforts 

to improve fisheries sustainability (e.g. 

reduction in the use of fossil fuel in boats and 

implementation of low emission technologies 

for processing infrastructure in order to reduce 

energy  consumption  and  carbon  emissions ) 

[13]. 

3.CONCLUSION  

Fisheries are a major source of food for the 

majority of low income and vulnerable 

communities in African countries. Fish  trade  

supports  economic growth  processes  in  

developing  countries  in  general  by providing  

an  important  source  of  cash  revenue  to  

service  international  debt,  funding  the 

operations  of  national  governments,  and  

importing  food  for domestic  consumption,  

thus contributing to national food security and 

diversification of diet.  Despite its considerable 

contribution to food security, climate change 

causes a significant impact on fish and 

fisheries.  The  grown  concern  of  climate  

change  affect the  fish  and  fisheries  by  

causing water temperature rise, sea level rise, 

ocean acidification, flooding, change in primary 

production and change in the  availability  of  

water. All of these factors are determinants to 

fish and put the public under food insecurity, 

either by limiting the availability of fish to human 

consumption or by reducing cash revenue 

obtained from fish trade to purchase other food 

items.  
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