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Abstract 
The Earth is obtaining hotter and better temperatures mean massive 

changes for all ecosystems, and notably coral reefs. The surface of the 

planet has warm concerning 1° F since the middle Seventies and therefore 

the eight warmest years on record have all occurred since 2001. By the top 

of this century, the most effective estimate of temperature increase is five.4° 

F (IPCC 2007). This trend makes the land and ocean hotter and alters long-

run weather patterns. These changes are caused due to the global climate 

change. Though global climate change is occurring, it's not continuously 

straightforward to watch. At any time, we will go outside and observe the 

weather, however climate can't be discovered in sooner or later or perhaps 

one year as a result of climate is that the long-run climatic conditions 

during a region. Coral reefs are extremely prone to global climate change 

and therefore the impacts are going to be so much reaching. Coral reefs are 

complicated structures designed chiefly fromthe carbonate (limestone) 

skeletons ordered down by exhausting corals. These reef-building corals 

are extremely prone to rising ocean temperatures and ocean natural 

process. Slowed growth and loss of exhausting corals can scale back 

essential home ground for different structure. Reef structures themselves 

also will begin to crumble if reef growth doesn't keep up with erosion. 

Coral reefs comprise solely six per cent of the realm of the good coral reef; 
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however they supply essential home ground and food for several species 

within the scheme. Healthy coral reefs are the essentialfoundation for reef-

based business and fishing.  

They are vitally connected to different nice coral reef habitats together 

with mangroves and salt marshes, seaweed meadows, estuaries, and open 

water environments. Reefs conjointly act as barriers, protective inshore 

habitats and human communities from massive waves and storm surges. 

Key Words:Coral reefs, climate change, temperature, environment. 
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1. Introduction  

Coral reefs are massive underwater structures composed of the skeletons of-

coral that are marine invertebrate animals. The coral species that build coral 

reefs are called hermatypicor "hard" corals, they extract carbonate from 

saltwater to form a tough, sturdy frame that protects their soft, sac-like bodies. 

Each individual coral is spoken as a polyp. New coralpolyps survive the 

carbonate exoskeletons of their ancestors, adding their own frame to the present 

coral structure because the centuries pass, the reef slowly grows, one little frame 

at a time, till they become large options of the submarine setting
1
. 

Corals are found everywhere  in the world's oceans, the most important coral 

reefs are found within the clear, shallow ocean waters of the tropics and semi 

tropics wherever the coral reefs are capable of growing quickly. Coral reefs are 

related to the sea anemones. They have the same structure as that of   polyp. The 

polyp has a small opening on one end which is the mouth; it catches and eats the 

small organisms which swim very close to them. The digestive system is 

different for the sea anemones and the coral reefs. The shallow water corals that 

live in the warm water often has other source of food known as Zooxanthellae. 

The zooxanthellae is a single cell algae photosynthesises the food which they 

make with the help of sunlight and passes the food to the host and in return the 

coral reefs gives some nutrients to the algae and this relationship which the 

coral reefs have with the algae helps the coral reefs to grow even faster and to 

build such an enormous structure which we commonly call as the coral reefs. 

The colour which the coral has is provided mostly by the single celled algae 

known as the zooxanthellae
2
. 

The family tree of the corals is complicated, and some groups are more closely 

related to each other than are others. All but the (named for their strong sting) 

are anthozoans, which are divided into two main groups. 

The hexacorals(including the true stony corals and black corals, as well as the 

sea anemones) have smooth tentacles, often in multiples of six, and 

the octocorals(soft corals, seafans, organpipe corals and blue corals) have eight 

tentacles, each of which has tiny branches running along the sides. All corals 

are in the phylum Cnidaria, the same as jellyfish
3
. 

This paper discusses about the impact of climate change in coral reefs which 

includes coral bleaching, white syndrome, ocean acidification, extreme weather 

events and some of the laws which are enacted for the protection of corals and 

marine ecosystem
4
. 
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2. Objectives 

1) To study the impact of climate change on coral reefs 

2) To know the laws which are involved. 

3. Research Methodology 

The methodology used for this paper is secondary data. Various websites, 

articles, books etc was referred for the study. 

4. The Impact of Climate Change 

Climate Change Leads to Coral Bleaching  

Hotter water temperatures expedited by climate change push corals since they 

are exceptionally delicate to changes in temperature. In the event that water 

temperatures remain higher than regular for a long time, the zooxanthellae they 

rely upon for some of their sustenance leave their tissue. Without zooxanthellae, 

corals turn white in light of the fact that zooxanthellae give corals their shading. 

White, unhealthy corals are called bleached. Bleached corals are weak and less 

ready to battle disease
5
.  

Bleaching events on coral reefs over the world were seen in 1998.(West and 

Salm 2003). In some Pacific islands, a smidgen of bleaching is regular in the 

mid year; in any case, there have been times while bleaching is especially 

terrible in this locale (Craig 2009). For instance, bigger than ordinary bleaching 

events in the National Park of American Samoa happened in 1994, 2002, and 

2003 (Craig 2009). As climate change keeps, bleaching will turn out to be more 

typical, and the general health of coral reefs will decrease
6
.  

At the point when warm waters hold on, corals blanch and turn out to be less 

ready to battle disease. As climate change keeps, bleaching is anticipated to end 

up noticeably more typical
7
.  

Climate Change Modifies Sea Science Prompting Sea Acidification  

A great part of the carbon dioxide that enters Theatmosphere breaks up into the 

sea. Indeed, the seas have assimilated around 1/3 of the carbon dioxide 

delivered from human exercises since 1800 and around 1/2 of the carbon 

dioxide created by consuming fossil fuels (Sabine et al. 2004). As carbon 

dioxide in the sea builds, sea pH diminishes or turns out to be more acidic. This 

is called sea acidification
8
.  

With sea acidification, corals can't ingest the calcium carbonate they have to 

keep up their skeletons and the stony skeletons that help corals and reefs will 
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break down. As of now, sea acidification has brought down the pH of the sea by 

around 0.11 units (SCOR 2009). Moving the sea's pH from 8.179 to an ebb and 

flow pH of 8.069, which implies the sea is around 30% more acidic now than it 

was in 1751 (SCOR 2009). In the event that nothing is done to decrease carbon 

dioxide discharges into the atmosphere, sea acidification will increment and an 

ever increasing number of corals will be harmed or demolished
9
. 

Coral reefs are profoundly vulnerable to climate change and the impacts will be 

broad.  

Coral reefs are unpredictable structures constructed basically from the calcium 

carbonate (limestone) skeletons set around hard corals. These reef-building 

corals are very vulnerable to rising sea temperatures and ocean acidification. 

Impeded development and loss of hard corals will diminish fundamental habitat 

for some other reef animals
10

.  

Reef structures themselves will likewise start to crumble if reef development 

does not keep pace with erosion by creatures and storms
11

.  

Coral reefs include just six for every penny of the range of the Great Barrier 

Reef, yet they give basic habitat and sustenance to numerous species in the 

ecosystem. Healthy coral reefs are additionally the basic establishment for reef-

based tourism and fishing
12

.  

They are imperatively associated with other Great Barrier Reef habitats 

including mangroves and salt swamps, seagrass knolls, estuaries, and vast water 

situations. Reefs likewise go about as barriers, shielding inshore habitats and 

human groups from huge waves and tempest surges
13

.  

Rising Sea Temperature  

Hard corals are exceedingly vulnerable to coral bleaching caused by higher-

than-ordinary sea temperatures. Coral bleaching is relied upon to happen all the 

more frequently and with greater seriousness later on, making it troublesome for 

corals to recuperate between bleaching events.
14

 Accordingly, the wealth of 

living corals on reefs is probably going to decrease in coming decades.
15
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Some coral sorts, for example, staghorn corals, are particularly delicate to 

bleaching, and these will be the most truly influenced. Coral people group will 

progressively be ruled by sorts that are more tolerant to temperature push.
16

 

Laws 

Coastal extends in the Andaman and Nicobar, Lakshadweep and little islands 

aside from those designated as CRZ
17

 I, CRZ II, CRZ III. The significant 

standards for regulation of activities are as per the following
18

:  

For CRZ-I: No new Construction ought to be permitted within 500 meters of the 

High tide Line. No construction activity aside from as listed under 2 (ix) will be 

permitted between the Low, Tide Line and the High Tide Line.  

For CRZ-III: The region up to 200 meters from the High Tide Line is to be held 

as " No improvement zone". No construction ought to be permitted - within this 

zone aside from repairs, agriculture, horticulture, gardens, pastures, parks, play 

fields, ranger service and salt make from sea water.  

For CRZ-IV (Andaman and Nicobar Islands)  

I) No new construction of buildings ought to be permitted within 200 Mts of the 

HTL.  

IV) Corals and sand from the shorelines and coastal waters - might not be 

utilized for construction and different purposes.  

V) Dredging and submerged blasting in and around coral formations might not 

be permitted.  

VI) Further, in a couple of islands, coastal expands may likewise be classified 

into categories CRZ I or II or III with the prior support of the Ministry of 

Environment and Forests and in designated broadens, the appropriate 

regulations given for respective categories will apply
19

. 

Lakshwadweep and Little Islands 

i) For permitting construction of buildings, the distance from High Tide Line 

might be decided depending on the size of the islands. This ought to be laid 

down for each of the islands, in consultation with specialists from the Ministry 

of Environment and Forest keeping in view the land utilize requirements for 

specific purposes vis-a-visneighbourhood conditions including hydrological 

viewpoints, erosion and ecological sensitivity.  
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iv) Coralsand sand from shorelines and coastal waters might not be utilized for 

construction and different purposes;  

v) Dredging and submerged blasting in and around coral formations might not 

be permitted and  

vi) In a couple of islands coastal broadens might be classified into categories 

CRZ 1 or II or II or with the prior underwriting of the MoEF and in such 

designated expands the appropriate regulations given for respective categories 

will apply.  

Subsequently the CRZ notification has recognized the significance of corals and 

coral reef zones and includes these as CRZ I i.e. territories that are ecologically 

sensitive and important. In any case, aside from banning new construction 

within 500 meters of the High tide Line and specifying that no construction 

activity with the exception of as listed under 2 (xii) the notification does not 

specify that even pearl culture or coral digging for limestone might be 

prohibited in these coral ranges. In this way the notification is not region 

specific and function/utilize specific. It relies upon the Coastal Zone 

Management Authority to ensure the requirement of Notification and not permit 

coral digging in the CRZ 1 ranges as identified in CZMPs. However even the 

requirement of CZMPs by the state governments and union territories was not 

achieved until the Supreme Court of India acting on a petition filed by the 

Indian Council for Enviro-Legal Action vUnion of India
20

 issued notices to the 

respondent coastal states, of Andhra Pradesh, Gujarat, Karnataka and Kerala 

had not (even after the issuing of the notice by the Court) submitted their plans 

and were asked for that by the Court show cause concerning why appropriate 

action against rebelliousness should not be taken against them. 

However since in our nation, the four vital coral reef zones are declared as 

guaranteed ranges, the provisions of the Wildlife (Protection) Act, 1972 (last 

revised in 1991) (starting now and into the foreseeable future insinuated as the 

WPA) would apply.  

Ironically while the definition of "wildlife" in the WPA includes any animal, 

bumble bees, butterflies, crustacea, fish and moths and aquatic or land 

vegetation which outlines some portion of any habitat, corals don't figure in any 

of the timetables to the Act.  

The definition of "wild animal" given in section 2, condition (36) says "wild 

animal" means any animal discovered wild in nature and includes any animal 

specified in Schedule I, II, III, IV, wherever found'. Thusly corals would be 

included in the definition of "wild animal" since this definition is inclusive and 

not exclusive. Additionally section 39 of the Act expresses that Wild Animals, 

and so on are Government property. 
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Section 39  

1) Every  
a. Wild animal, other than vermin which is pursued under Section 11 or 

sub sec 35 or kept or raised in captivity or pursued in contravention of 

any provision of this Act or any oversee or demand made there under, or 

discovered dead, or killed by mistake. 

b. animal article, trophy or uncured or meat derived from any wild animal 

insinuated in CI (an) in respect of which any offense against this Act or 

any run or made there under has been committed 

c. Ivory imported into India and an article created using such ivory in 

respect of which any offense against this. Act or any administer or 

demand made thereunder has been committed  

d. Vehicle, vessel, weapon, trap or apparatus utilised for committing an 

offence under the provision of the Act. might be the property of the State 

Government and, where such animal is chased in a Sanctuary or 

National park announced by the Central Government such animal, 

trophy, uncured trophy, or meat derived from such animal or any 

vehicle, vessel, weapon, trap or as well/that has been utilised as a part of 

such hunting, should be the property of Central Government.  

Further section 39 (3) 

"No individual might, without the previous permission in writing of the Chief 

Wildlife Warden or the authorised officer  

a. Acquire or keep in his possession, care, or control or  

b. Exchange to any individual, whether by method for gift, deal or other 

wise or  

c. Pulverise or harm such Government property".  

d. Vehicle, vessel, weapon, trap or mechanical assembly utilized for 

committing an offense under the provision of the Act. might be the 

property of the State Government and, where such animal is pursued in a 

Sanctuary or National stop declared by the Central Government such 

animal, trophy, uncured trophy, or meat derived from such animal or any 

vehicle, vessel, weapon, trap or also/that has been utilized as a piece of 

such hunting, ought to be the property of Central Government.  

Additionally section 39 (3)  

"No individual might, without the previous permission in writing of the Chief 

Wildlife Warden or the authorized officer  

a) Can acquire or keep in his possession, care, or control or  

b) Trade to any individual, regardless of whether by strategy for gift, 

bargain or otherwise. 

c) Pulverize or damage such Government property".  

Section 29 of the Wildlife (Protection) Act essentially concerns Destruction, 

and so forward in an asylum prohibited without a permit. 
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It states that " No individual may pulverize, abuse or evacuate any wildlifefrom 

a sanctuary or decimate or damage the habitat of any wild animal or deprive any 

wild animal of its habitat inside such sanctuary aside from under and according 

to allow granted by the Chief Wildlife Warden and no such allow shall be 

granted unless the State Government is satisfied that such obliteration, 

exploitation or removal of natural life from the sanctuary is necessary for the 

improvement and better management of untamed life in that, authorizes the 

issue of such Permit"
21

.  

Similarly section 35 clause (6) states that No individual shall pound, adventure 

or remove any natural life from a National Park aside from under and according 

to an allow granted by the Chief Wildlife Warden and no such allow shall be 

granted unless the State Government, being satisfied that such demolition 

exploitation or removal of untamed life from the National Park is necessary for 

the improvement and better management of natural life in that, authorizes the 

issue of such allow.  

Accordingly in a guaranteed area i.e. a National park or a Sanctuary the 

unlawful removal of coral would be illegal vide section 29 and section 36 clause 

(6) since corals in the Park/Sanctuary would be the property of the Government.  

However as corals are avoided in the Schedules to the said act, Chapter V-A 

which essentially addresses Prohibition of trade or business in trophies, animal 

articles, and so forward derived from certain animals cannot be made applicable 

tocorals. Consequently section 49-B that arrangements with preclusion of 

managing in trophies, animal articles, and so on derived from Scheduled 

animals can't be made applicable to corals. It must be said here that the Wildlife 

(Protection) Act does not talk about exchange "wild animals" i.e. an animal 

discovered wild in nature and in this manner extraction of corals for lime stone 

ovens or doodads can't be forestalled outside the sanctuary or National park 

limits. This would inevitably cause issues for the administration of coral reef 

range, (even inside Sanctuaries or National Parks), It is enormous that the Ranjit 

Singh panel established by the Ministry of Environment and backwoods has in 

the draft alteration to the Wildlife Protection Act incorporated a couple of sorts 

of coral in Schedule IV of the Act, There is a critical need to change the 

Wildlife (Protection) Act and incorporate coral in the schedules and make the 

arrangements of the WPA, 1972 more area specific (since similar arrangements 

apply to marine national parks where there is substantial nearness of coral).  

As talked  before the WPA, 1972 just applies to guaranteed domains and in a 

large segment of the marine national parks in the Andaman and the Gulf of 

Mannar, the last notice of the sanctuary or the national park has not been 

accomplished. In a present case recorded by WWF India (CEL, WWF-India v 

'Union of India and Ors
22

 the Supreme Court took cognisance of the fact that 
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further walks (after assertion of a sanctuary, or National Park under S18 and 35 

respectively) visualized by the Act i.e. Under section 21 and other framework 

considered by the Act, have not been taken. The Court asked for that the further 

walks under section 21 be brought as for havens and National Parks by the 

concerned state governments Union Territories inside two months and complete 

the methodology of assurance of rights as examined by the Act, inside a period 

of one year. In this manner in Marine National parks as well, the last warning 

and the assurance securing of rights as set down in the WPA, needs to he done 

inside as far as conceivable set by the Apex Court. 

Strangely while the CRZ see is applicable to beach front regions (500 m, from 

the high Tide Line and the land lying between the Low Tide Line and the High 

Tide Line and corals, coral reef zones would be incorporated into CRZ 1, it is 

telling that the limitations constrained in CRZ 1 (naturally sensitive and 

imperative locales) and CRZ IV (Andaman and Nicobar and distinctive islands) 

apply just to the land ward side. However the ocean ward side of those zones 

(CRZ 1 or IV) abhor any assurance under this notice or some other national law. 

The boundaries of the Marine National Parks may not be unequivocally or 

suitably characterized, in this manner there is a need to give these coral reef 

zones an extraordinary legal status, in order to coordinate activity and avert 

harmful activity, and marine contamination in the encompassing areas. One 

decision is proclaim these ranges as biologically sensitive under the 

environment (Protection) Act, 1986, This would enable the workplaces in 

charge of administration of these coral reef areas to expand security past the 

guaranteed district limits and towards the seaward side and additionally have 

the capacity to keep environmentally unsafe activity like automated trawling in 

locales near corals and coral reefs
23

. 

5. Suggestions  

1. Conserve water: The less water you utilize, the less spillover and 

wastewater will contaminate our seas. 

2. Help reduce pollution:  Walk, bicycle or ride the transport. Non-

renewable energy source emanations from autos and industry raise 

prompt sea warming which causes mass-fading of corals and can prompt 

across the board devastation of reefs. 

3. Research what you put on your lawn: In spite of the fact that you may 

live a huge number of miles from a coral reef environment, these items 

stream into the water framework, contaminate the sea, and can hurt coral 

reefs and marine life. 

4. Dispose of your trash properly: Try not to leave undesirable angling 

lines or nets in the water or on the shoreline. Any sort of litter 

contaminates the water and can hurt the reef and the fish. 
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5. Contact your government representatives: Demand they take action 

to protect coral reefs, stop sewage pollution of our oceans, expand 

marine protected areas and take steps to reverse global warming. 

6. Conclusion  

Environmental change has been affecting coral reefs for over three decades 

through the dying and mortality of corals because of warmth push. Fading 

occasions are winding up more successive, more across the board and more 

serious, and are affecting coral reefs internationally. Warming is anticipated to 

surpass the capacity of reefs to get by inside 1-3 decades for the greater part of 

World Heritage sites containing coral reefs, and the effect is bothered by the 

extra weights, for example, sea acidifcation and neighborhood stressors
24

. In the 

previous three years, just four reef-containing World Heritage properties got 

away introduction to fading level warmth push, while more than 75% of the 

properties have been affected by extreme and additionally rehashed warm 

anxiety. Under RCP8.5 (like a "the same old thing" situation), this investigation 

predicts that 25 of the 29 World Heritage reefs will encounter twice-per-decade 

serious dying by 2040, a recurrence that will quickly execute most corals 

display and forestall effective propagation essential for recuperation of corals. 

All properties will encounter yearly extreme dying, and along these lines will 

stop to have working coral reef biological systems, before the century's over 

unless CO2 emanations are lessened
25

. 
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