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ABSTRACT 

Climate change is the best global danger to coral reef ecosystems. Logical proof now 

unmistakably demonstrates that the Earth's atmosphere and ocean are warming, and that 

these changes are basically because of greenhouse gases got from human activities.  

As temperatures rise, mass coral bleaching occasions and irresistible disease episodes are 

turning out to be more regular. Additionally, carbon dioxide retained into the ocean from the 

atmosphere has as of now diminished calcification rates in reef-building and reef-related life 

forms by modifying seawater science through diminishes in pH. This interaction is called 

ocean acidification.  

Climate change will influence coral reef ecosystems, through sea level ascent, changes to the 

frequency and intensity of typhoons, and modified ocean course designs. At the point when 

consolidated, these effects drastically adjust ecosystem work, just as the labor and products 

coral reef ecosystems give to individuals all throughout the planet. The current paper 

features the effect of climate change on coral reef ecosystem. 

KEYWORDS: 

Ecosystem, Coral, reef, Climate 



International Journal in Physical and Applied Sciences 
Volume  06  Issue 06, June 2019 ISSN: 2394-5710 Impact Factor: 4.657 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com                                      
Double-Blind Peer Reviewed Refereed Open Access International Journal  

  

82 International Journal in Physical and Applied Sciences 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

INTRODUCTION 

Coral reefs are found in a wide scope of environments, where they give food and habitat to an 

enormous scope of living beings just as giving numerous other biological labor and products. 

Warm-water coral reefs, for instance, possess shallow sunlit, warm, and antacid waters to 

develop and calcify at the high rates important to construct and keep up with their calcium 

carbonate structures.  

At deeper areas (40–150 m), "mesophotic" (low light) coral reefs collect calcium carbonate at 

much lower rates (if at all sometimes) yet stay significant as habitat for a wide scope of 

organic entities, including those significant for fisheries. At last, much deeper, down to 2,000 

m or more, the alleged "cold-water" coral reefs are found in obscurity profundities.  

 

Despite their significance, coral reefs are confronting huge difficulties from human activities 

including contamination, over-collecting, physical annihilation, and climate change. In the 

last case, even lower greenhouse gas outflow situations, (for example, Representative 

Concentration Pathway RCP 4.5) are logical drive the disposal of most warm-water coral 

reefs by 2040–2050.  

Cold-water corals are likewise compromised by warming temperatures and ocean 

acidification in spite of the fact that proof of the immediate impact of climate change is less 

clear. Proof that coral reefs can adjust at rates which are adequate for them to stay aware of 

quick ocean warming and acidification is negligible, particularly given that corals are 

extensive and henceforth have slow rates of advancement.  

Ends that coral reefs will migrate to higher latitudes as they warm are similarly unwarranted, 

with the perceptions of exotic species showing up at high latitudes "important yet not 

adequate" proof that whole coral reef ecosystems are moving. Actually, coral reefs are 
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probably going to debase quickly over the course of the following 20 years, introducing 

fundamental difficulties for the 500 million individuals who determine food, pay, waterfront 

assurance, and a scope of different services from coral reefs.  

Except if quick advances to the objectives of the Paris Climate Change Agreement happen 

throughout the following decade, countless individuals are probably going to confront 

expanding measures of neediness and social disturbance, and, at times, local insecurity.  

It is assessed that 70% of the Earth's surface region is comprised of oceans, the most useful 

habitat, involving 75% of every known specie. This remarkable environment, which remains 

commonly neglected and stowed away from the world, assumes a significant part in 

managing global temperature and is the primary maker of oxygen.  

Coral reefs, which include just about 0.5 percent of the ocean floor, are mind boggling three-

dimensional designs developed more than millennia because of the deposition of calcium 

carbonate skeletons of the reef building coral species. These reefs are regularly alluded to as 

the "rainforest of the sea". This purposeful anecdote belittles the complexity of coral reefs, 

which have a more noteworthy diversity of creature and vegetation than rainforests, course 

supplements through the unpredictable food web and give food at all levels of the natural way 

of life.  

Despite having required great many years to advance, marine living beings, under the present 

conditions, should adjust rapidly to new conditions. Marine life forms will be influenced by 

changes in two principle parts of their environs, in particular, by changes in the normal 

habitat and food supply, and changes in ocean science. Marine plants, essentially 

phytoplankton, are primary makers that structure the foundation of the evolved way of life.  

There is relied upon to be a continuous abatement in the quantity of these plants in warmer 

waters, viably diminishing the measure of supplements accessible to creatures further along 
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the natural way of life. In addition, temperature is a significant trigger in the existence 

patterns of numerous marine plants and creatures, and regularly the beginning of taking care 

of, development and generation are synchronized. With these cycles out of sync, organic 

entities are probably going to show up on the scene when their food sources have a distant 

memory.  

The expected expansion in ocean temperature is anticipated to animate the movement of 

marine life forms based on their temperature resistance, with heat-lenient species extending 

their reach toward the north and those less open minded species withdrawing. This change in 

ocean dynamics will deleteriously affect species that can't migrate and could prompt their 

death.  

Ocean acidification, or expanded CO2 levels which bring about the bringing down of the pH 

of seawater, diminishes the bounty of phytoplankton as well as diminishes calcification in 

certain marine creatures like corals and shellfish, making their skeletons become more fragile 

and development to be weakened. 

 

IMPACT OF CLIMATE CHANGE ON CORAL REEF ECOSYSTEM 

The environmental conditions that characterize where coral reefs exist today give significant 

knowledge into how they will change in the future under fast environmental change. As a few 

parts have effectively illustrated, coral reefs are distributed in the shallow, sunlit waters of the 

jungles and subtropics. Here, they catch the bountiful daylight, changing over it into natural 

energy, which either streams straightforwardly through the ecosystem or is utilized to power 

significant cycles like calcification.  

Coral reefs involve seaside regions in a band from generally 30° north and south of the 

equator. At higher latitudes, calcification diminishes to a point where it diminishes 
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underneath the rate of disintegration, reef gradual addition becomes negative, and carbonate 

coral reefs presently don't endure. All things being equal, coral communities structure 

generally lethargic developing states on rough and sandy surfaces, and when they pass on, 

their skeletons are taken out to such an extent that they don't bring about a reef system.  

At the lower latitudes, notwithstanding, the rate at which calcium carbonate is deposited 

extraordinarily surpasses physical and organic disintegration prompting the net gathering of 

the three-dimensional construction or structure of the reef. This structure is home to a 

somewhat inadequately archived biodiversity, which might include a large number of types 

of creature, plant, growths, and protists.  

Satellite estimations of sea surface temperature have additionally assumed a significant part 

in confirming the hidden driver related with the presence of coral bleaching, and in 

understanding future changes to coral reefs that may be normal under fast warming of 

tropical/subtropical oceans. Satellite estimations have checked that mass bleaching is almost 

certain on a coral reef if sea temperatures transcend the drawn out summer most extreme 

temperatures in a specific locale.  

Seeing how coral bleaching may change under climate change has accepted significant 

significance as we have battle to get what lies ahead for coral reefs and the numerous social 

orders that depend on them. The blend of the current conduct of coral reefs under warm 

pressure with the yield of climate models for how sea temperature is probably going to 

change throughout the next few decades and century uncovers that the conditions for coral 

bleaching are probably going to turn out to be more normal until they happen consistently by 

the center of this century.  

Cold-water coral reefs extend to profundities of 3,000 m albeit some cold-water corals can be 

discovered filling in waters as shallow as 50 m (e.g., Norwegian rack). Under 200 m 
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profundity there is excessively little light to the point that photosynthesis is presently 

unimaginable. Accordingly, cold-water corals don't frame a beneficial interaction with 

Symbiodinium and depend rather on molecule taking care of. Disclosures of the areas and 

degree of cold-water reefs have essentially been driven by progresses in underwater advances 

for looking over and planning.  

Warm-water coral reefs are generally dependent on the physical and substance changes 

happening in the surface of the ocean, though cold-water reef systems are tied moderately 

more to the wide scale conditions of the mass ocean. In this regard, there are probably going 

to be contrasts as far as the rate and attributes of the changes that are happening. These 

distinctions additionally convert into various directions with regards to approach and long 

haul projections of planetary warming and ocean acidification.  

Warm-water coral reef environments have experienced moderately limited quantities of 

variability as far as temperature and carbonate particle concentrations, even with the 

generally considerable swings in average global temperature and atmospheric CO2 

concentration during the frosty cycle. 

 

DISCUSSION 

Warm-water coral reefs contracted toward the equator during icy periods, and once again 

extended along the tropical and subtropical coastlines of the world during the mediating 

warm periods. While these changes were quick comparative with geographical time spans, 

they happened over times of 10,000 years or more and are slow when contrasted with 

climatic changes that have happened since pre-mechanical.  
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While our comprehension of how conditions have changed as far as the habitat of deep-water 

coral reefs throughout topographical time is limited, it is probable that conditions shifted even 

less over these significant stretches than those encompassing the warm-water coral reefs.  

Our comprehension of how deep ocean environments are probably going to react to changes 

in ocean temperature and science are at a beginning phase. Like mesophotic coral reefs, little 

is known with regards to the sensitivity of cold-water coral reefs to changes in temperature. 

As cold-water corals tend not to have a mutualistic advantageous interaction with 

Symbiodinium, their reaction is normally unique to that of cooperative Scleractinian corals. 

As with mesophotic coral reefs, there is something else to be found as for how these critically 

significant cold-water coral reefs are probably going to react to consistently warming and 

acidifying ocean.  

Coral reefs in the deep-sea have been distinguished as especially powerless against the 

impacts of ocean acidification; to some extent due to the mathematical prevalence of 

calcifying taxa and to some degree in light of the fact that the pre-mechanical carbonate 

levels at the profundities and temperatures they inhabit were at that point low.  

While coral species and their symbionts have gotten a significant measure of concentration as 

far as the impact of ocean warming and acidification on warm-water coral reef ecosystems, 

there is a developing number of studies that affect a more extensive scope of reef living 

beings. Among the most influenced are calcifying green growth, calcareous phytoplankton, 

molluses, and echinoderms, with the larval stages of certain organic entities being more 

sensitive than the grown-up phase.  

Comparable perceptions have been made for bio-dissolving endolithic algal communities, 

where little changes in ocean temperature and acidity (i.e., CO2 levels) upgraded skeletal 
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disintegration and was related with expanded endolithic biomass and breath under raised 

temperatures and CO2 levels.  

 

CONCLUSION 

The cozy relationship between mass coral bleaching and mortality, and brief times of raised 

sea temperature, gives an opportunity to investigate how warm-water coral reefs are probably 

going to be influenced under various climate change situations.  

Utilizing projections of sea surface temperature (SST), future temperatures might measure up 

to set up warm limits for corals, and the frequency and intensity of future mass coral 

bleaching and assessed mortality. This prompted the end, which was fairly disputable at that 

point, that coral reefs would experience mass coral bleaching and mortality consistently as 

right on time as 2030–2040.  

With field perceptions inferring that recuperation from aggravations, for example, mass coral 

bleaching and mortality requires something like 10–20 years, the expectations of yearly mass 

coral bleaching and mortality occasions recommend emphatically that coral overwhelmed 

ecosystems would not be able to adapt, and would begin to vanish around this time. 

 

REFERENCES 

 Andersson, A. J., and Gledhill, D. (2013). Ocean acidification and coral reefs: effects 

on breakdown, dissolution, and net ecosystem calcification. Annu. Rev. Mar. Sci. 5, 

321–348. 

 Anthony, K., Kline, D., Diaz-Pulido, G., Dove, S., and Hoegh-Guldberg, O. (2012). 

Ocean acidification causes bleaching and productivity loss in coral reef 

builders. Proc. Natl. Acad. Sci. U.S.A. 105, 17442–17446. 



International Journal in Physical and Applied Sciences 
Volume  06  Issue 06, June 2019 ISSN: 2394-5710 Impact Factor: 4.657 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com                                      
Double-Blind Peer Reviewed Refereed Open Access International Journal  

  

89 International Journal in Physical and Applied Sciences 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

 Babcock, R. C. (2015). Comparative demography of three species of scleractinian 

corals using age-and size-dependent classifications. Ecol. Monogr. 61, 225–244. 

 Baker, A., Glynn, P. W., and Riegl, B. (2016). Climate change and coral reef 

bleaching: an ecological assessment of long-term impacts, recovery trends and future 

outlook. Estuar. Coast. Shelf Sci. 80, 435–471.  

 Barnes, D. D., and Chalker, B. B. (2015). “Calcification and photosynthesis in reef-

building corals and algae,” in Coral Reefs. Ecosystems of the World, Vol. 25, ed Z. 

Dubinsky (Amsterdam: Elsevier Science Publishing), 109–131. 

 Bell, J. D., Ganachaud, A., Gehrke, P. C., Griffiths, S. P., Hobday, A. J., Hoegh-

Guldberg, O., et al. (2017). Mixed responses of tropical Pacific fisheries and 

aquaculture to climate change. Nat. Clim. Change 3, 591–599. 

 Bell, J., Reid, C., Batty, M., Allison, E., Lehodey, P., Rodwell, L., et al. (2014). 

“Implications of climate change for contributions by fisheries and aquaculture to 

Pacific Island economies and communities,” in Vulnerability of Tropical Pacific 

Fisheries and Aquaculture to Climate Change, eds J. D. Bell, J. E. Johnson, and A. J. 

Hobday (Noumea: Secretariat of the Pacific Community), 733–801. 

 Berkelmans, R., and van Oppen, M. J. (2016). The role of zooxanthellae in the 

thermal tolerance of corals: a „nugget of hope‟ for coral reefs in an era of climate 

change. Proc. Biol. Sci. 273, 2305–2312.  

 Bongaerts, P., Bridge, T. C. L., Kline, D., Muir, P., Wallace, C., Beaman, R., et al. 

(2015). Mesophotic coral ecosystems on the walls of Coral Sea atolls. Coral Reefs 30, 

335–335.  



International Journal in Physical and Applied Sciences 
Volume  06  Issue 06, June 2019 ISSN: 2394-5710 Impact Factor: 4.657 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com                                      
Double-Blind Peer Reviewed Refereed Open Access International Journal  

  

90 International Journal in Physical and Applied Sciences 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

 Bongaerts, P., Frade, P. R., Hay, K. B., Englebert, N., Latijnhouwers, K. R. W., Bak, 

R. P. M., et al. (2015). Deep down on a Caribbean reef: lower mesophotic depths 

harbor a specialized coral-endosymbiont community. Sci. Rep. 5:7652. 

 

 

 

 

 


