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Summary

This is the most comprehensive and time-intensive module of the course, setting the foundation 

of the issues of coastal and marine conservation in the overall development context. This module 

facilitates participants looking into the overall development agenda via Global Sustainable Develop-

ment Goals, the concepts of sustainability, sustainable livelihoods and its interlinkages with the eco-

system services. The module takes a deeper look into the economic values, and threats to coastal 

and marine biodiversity and focuses in detail on the climate change and disaster risk reduction and 

their interrelationship with the coastal and marine biodiversity conservation. To make the learn-

ing easy for participants, this module comprises two very interesting training methods—ecological 

footprint game, and two simulation games on a fictitious countries—Bakul, and Ceebano. 
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Acronyms

CBD 	 Convention on Biological Diversity

CMS 	 Convention on Migratory Species 

EIA 	 Environmental Impact Assessment

EMP 	 Environment Management Plan 

FAO 	 Food and Agriculture Organization

GCBA 	 Generational cost benefit analysis 

NBAP 	 National Biodiversity Action Plan

NEP 	 National Environment Policy 

SEA 	 Strategic Environmental Assessment

SLEIAA 	 State Level Environmental Impact Assessment Authority
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Áf’k{k.kkps ifj.kke

gs ekWM~;qy iw.kZ dsY;kuarj] lgHkkxh gs d: ‘kdrhy%

•	  ‘kk’or ladYiuk let.ks

•	  tSofofo/krk ?kVd fdukjh leqnk;kyk mithfodk Ánku dj.;kr ikj ikMr vlysY;k Hkqfedk let.ks

•	  �ifjfLFkrhdh vkf.k R;kP;k fofo/k ?kVdkaps ewY; let.ks vkf.k fofo/kfoHkkxkauk fdukjh vkf.k leqnzh tSofofo/krs}kjs Ánku 
dsY;k tk.kkÚ;k vkfFkZd ykHkkaph :ijs”kk dk<.ks-

•	  fofo/k fdukjh vkf.k leqnzh oLrhLFkku vkf.k Átkrh psgÚ;kadMwu vlysY;k tks[kheh FkksMD;kr dj.ks-

•	  gokeku cny vuqdwyukr vkf.k vkiRrh tks[khe ?kVo.;kr fdukjh o leqnzh tSofofo/krsph Hkwfedsphs rikl.kh dj.ks-

•	  �gokeku cny vuqdwyu vkf.k vkiRrh tks[khe ?kVo.;krhy rlsp fdukjh mithfodk vkf.k fdukjh leqnzh tSofofo/krk 
tythoukr lgp;Z vkf.k oLrqfofue;kpk ckjdkbZus rikl dj.ks-

Learning outcomes

After completing this module, the participants are able to

•	 appreciate the concept of sustainability 

•	 appreciate the role that biodiversity elements play in providing livelihoods to the coastal communities

•	 Understand the value of ecosystems and different elements of it, and outline the economic benefits that 

coastal and marine biodiversity provides to different sectors

•	 summarise the threats that different coastal and marine habitats and species face 

•	 demonstrate the role of coastal and marine biodiversity in climate change adaptation and disaster risk reduc-

tion

•	 critically analyse the synergies and trade-offs between climate change adaptation, disaster risk reduction, 

coastal livelihoods and coastal marine biodiversity conservation.

Áeq[k lans’k
•	  �n ,V fefyfu;e MsOgyiesaV xksYl (MDGs) – ;kph Js.kh vR;ar xjhchyk v/;kZi;Zar vk.k.;kiklwu HIV/AIDS yk 

ilj.;kiklwu Fkksio.;ki;Zar vkf.k lkoZf=d ÁkFkfed Áf’k{k.k ns.;ki;Zar vkgs] gs loZ 2015 P;k Bjkohd rkj[ksi;Zar 
vkgs& loZ UN lnL; ns’kka}kjs vkf.k txkfry loZ Áeq[k fodkl laLFkk}kjs ekU;Ñr :ijs”kk r;kj dsyh vkg. MDGs us 
txkrhy lokZr xjhckaP;k xjtk iqjo.;klkBh tkxfrd ikrGhoj viwoZ Á;Rukauk tksMys vkgss-

•	  �MDGs yk 2015ps ‘kk’or fodkl /;s;kauh cnyys- Rio+20 cSBdhr jh;ks Ms tkuhjks 1990r vFkZ lfeVP;k nksu 
n’kdkauarj 2015 iklwu ‘kk’or /;s; LFkkihr dj.;kps Bjoys xsys- gs /;s; 2020 fdaok 2030 lkBh lk/; dj.;klkBh 
y{; Bjoyh xsyh- ekuotkrhyk xjhch fueqZyu gs vk.k[kh ,dnk eksBs vkOgku gksrs- mRiknu vkf.k [kirhps v’kk’or 
uequs cny.ks vkf.k ‘kk’or LFkkiu dj.ks gh egRokph ÁkFkfedrk gksrh] vkf.k vlk ‘kk’or ljko lk/; dj.;klkBh 
uSlfxZd L=ksr O;oLFkkiu dj.ks egRokps gksrs-

•	  �vlk vankt gksrk dh toGikl 250 n’ky{k yksd HkkjrkP;k 50 fdeh fdukjh iÍ~;koj jgkrkr ts laiUu fdukjh vkf.k 
leqnzh L=ksrkaoj voyacwu vkgsr- Eg.kwu HkkjrkP;k leqnzh vkf.k fdukjh ifjfLFkrhdhP;k vkfFkZd lsok Hkkjrh; vkfFkZd 
mUurh vkf.k ukxjhdkP;k dY;k.kke/;s egRokph Hkwfedkikj ikMrkr-

•	  �vkt ekuokaps miØe leqnz vkf.k fdukÚ;kauk vfr eklsekjh] fo/oald eRL;ks|ksx i)rh] Ánw”k.k vkf.k dpÚ;kP;k 
foYgsokVh] ‘ksrdh dkes]?kql[kksj ijdh; Átkrh vkf.k LFkkuh; fo/oal bR;knh }kjs ?kkrd Bjr vkgsr- tkxfrd gokeku 
cny ;kyk vk.k[khup fc?kMosy- leqnzh ikrGh vk/khp ok<r vkgs vkf.k ;kiq<sgh ok<sy] ik.;kps rkieku ok<sy] 
egklkxjs vkEy;qä gksrhy vkf.k rhoz fulxkZr vf/kd oknGs o uSlfxZd uk’k gksrhy- 

•	  �feysfu;e bdksflLVe vlslesaV ¼fu;ked vkf.k lkaLÑfrd lsokaP;k 70% lghr½ ifjfLFkrhdh lsokaP;k toGikl 
60VDdss ¼24 e/kwu 15½]?klj.k dsys fdaok v’kk’ori.ks okijys tkr vkgsr- oLrhLFkkukph] Átkrh vkf.k tudh; 
oSfo/;kP;k lanHkkZr tSofofo/krsph gkuh [kwi tkLr vkgs-

•	  �tSofofo/krsP;k gkuhps vkf.k ifjfLFkrhdh lsokaP;k gkuhP;k ifj.kkeLo:i vkrki;ZarP;k miftfodsoj vkf.k ekuo 
leqnk;kP;k ,danj vkjksX;koj ÁHkko iMr vkgs-

•	  �fdukjh vkf.k leqnzh ifjfLFkrhdh O;oLFkkiu lq/kkj.;kr ifjfLFkrhdh lsokaps ewY;kadu /kksj.k&fuekZR;kauk etcwr rdZ 
Ánku djsy vkf.k R;kP;k tks[khe O;oLFkkiu ewY; rlsp vkfFkZd ykHkkalkBh tythoukr xqaro.kwd djsy- ifjfLFkrhdh 
vkf.k lsokaps ifjfLFkrhd vkf.k vkfFkZd Kkukpk iw.kZ ykHk ?ks.;klkBh ifjfLFkrhdh lsokacíy vf/kd mRre MkVkyk Áos’k 
ns.;kph vkf.k r;kj dj.;kph xjt vkgs-

•	  �gokeku cnyk (IPCC), oj vkarjljdkjh iWuyuqlkj] gokeku cny vWDlsl dj.;klkBh UN ckWMh cuoysyh vkgs] 
gokeku cny Eg.kts gokekukP;k fLFkrhe/;s let.;k;ksX; cny ¼Eg.kts la[;k’kkL=h; pkp.;k oki:u½ ek/;ekr 
cnykus vkf.k@fdaok R;kP;k xq.k/kekZP;k ifjorZuf’kyrk] vkf.k ts ok<ho dkyko/khlkBh] fo’ks”kr% n’kdkai;Zar fdaok  
vf/kd dkGki;Zar dk;e vlsy- uSlfxZd varxZr ÁfØ;keqGs fdaok ckg~; ncko tls lkS;Z pØkps Lojfu;eu] Tokykeq[kh 
mLQksV] vkf.k okrkoj.k jpusr fdaok tehuhP;k mi;ksxke/;s dk;e ekuotU; cnykeqGs gokeku cny gksÅ ‘kdrks-

Key messages
•	 The eight Millennium Development Goals (MDGs) – which range from halving extreme poverty to halting the 

spread of HIV/AIDS and providing universal primary education, all by the target date of 2015 – form a blue-

print agreed to by all UN member countries and all leading development institutions of the world. MDGs have 

galvanised unprecedented efforts on a global scale to meet the needs of the world’s poorest.

•	 The MDGs have been replaced by the Sustainable Development Goals from 2015. At the Rio+20 meeting, 

two decades after the Earth Summit in Rio de Janeiro in 1992, it was decided to institute Sustainable Devel-

opment Goals (SDGs) from 2015. Targets for achieving these goals have been set for either 2020 or 2030. 

Eradicating poverty was, once again, seen as the greatest challenge to humankind. Changing unsustainable 

patterns of production and consumption and promoting sustainable ones were major priorities, and managing 

the natural resource base was seen as essential to achieving such sustainable practices.

•	 It is estimated that nearly 250 million people live within a swathe of 50 km from the coastline of India who 

are dependent on the rich coastal and marine resources. Therefore, the ecological services of the marine and 

coastal ecosystems of India play a vital role in India’s economic growth and the welfare of citizens.

•	 Today, human activities are threatening the seas and coasts through overfishing, destructive fishing practices, 

pollution and waste disposal, agricultural runoff, invasive alien species and habitat destruction. Global climate 

change will make it worse. Sea levels are already rising and will rise further, water temperature will increase, 

oceans will acidify, and there will be more storms and natural disasters of a severe nature.

•	 Approximately 60% (15 out of 24) of the ecosystem services evaluated in the Millennium Ecosystem Assess-

ment (including 70% of regulating and cultural services) are being degraded or used unsustainably. The loss 

of biodiversity in terms of habitat, species and genetic diversity is enormous.

•	 The consequences of the biodiversity loss and resulting loss of ecosystem services has far reaching impact on 

livelihoods and the overall wellbeing of human communities.

•	 Valuing ecosystem services would provide policy-makers with a strong rationale to improve coastal and marine 

ecosystem management and invest in conservation for its risk management value and economic benefits. 

In order to fully leverage ecological and economic knowledge of ecosystems and services, there is a need to 

generate and provide access to better data regarding ecosystem services.

•	 According to the Intergovernmental Panel on Climate Change (IPCC), the UN body set up to assess climate 

change, climate change refers to a change in the state of the climate that can be identified (e.g., by using sta-

tistical tests) by changes in the mean and/or the variability of its properties, and that persists for an extended 

period, typically decades or longer. Climate change may be due to natural internal processes or external forc-

ings, such as modulations of the solar cycles, volcanic eruptions, and persistent anthropogenic changes in the 

composition of the atmosphere or in land use.



•	 The main characteristics of climate change include rising temperatures, changes in rainfall pattern, 

melting of glaciers and sea ice, sea level rise and an increased intensity and/or frequency of ex-

treme events. These changes in physical processes have impacts on biological and socio-economic 

factors such as shifts in crop growing seasons, food production and food security, changes in 

disease vectors, shifting boundaries of the forests and other ecosystems, and extreme events like 

flooding, droughts and landslides.

•	 Adaptation and mitigation are complementary strategies for reducing and managing the risks of 

climate change. Substantial emissions reductions over the next few decades can reduce climate 

risks in the 21st century and beyond, increase prospects for effective adaptation, reduce the costs 

and challenges of mitigation in the longer term, and contribute to climate-resilient pathways for 

sustainable development.

•	 The goal of climate change adaptation (CCA) planning is to find local or locally adapted sustainable 

solutions for robust and diversified livelihood options, especially in climate-sensitive sectors such as 

agriculture, forestry and tourism.

•	 The livelihoods of the rural poor are affected, in one way or the other, by three major factors, viz, 

climate change, disruption/loss of ecosystem services and disasters.

•	 Though the objective of both CCA and disaster risk reduction is reducing the vulnerability of the 

local communities, some CCA and disaster risk interventions may negatively impact coastal and 

marine biodiversity and habitats and consequently leave people even more vulnerable than before 

to the impacts of natural disasters and vice versa.

•	 Many marine and coastal ecosystems no longer deliver the full suite of ecosystem services that 

humans have come to rely upon due to the existence of trade-offs between the activities of differ-

ent sectors. Trade-offs can be minimized if the primary goal of all the activities in the marine and 

coastal ecosystems is maintaining a sustainable flow of ecosystem services.

•	  �gokeku cnykP;k eq[; oSf’k”V~;kae/;s rkiekukr ok<] ikÅl iM.;kP;k i)rhe/;s cny] fgeun~;k vkf.k 
leqnzh cQkZps forG.ks] leqnzh ikrGhe/;s ok< vkf.k rhozrk vkf.k@fdaok vR;afrd Álaxkaph okjaokjrk  
ok<.ks ;kapk lekos’k vkgs- HkkSfrd ÁfØ;ke/;s ;k cnykapk tls ihd fodkl ekSle] vUu mRiknu vkf.k vUu 
lqj{ksr cny] jksx okgdkae/;s cny] taxykaP;k lhek cny vkf.k brj ifjfLFkrhdh vkf.k vrh Álax tls 
iqj ;s.ks] nq”dkG vkf.k HkqL[kyu tho’kkL=h; vkf.k lkekftd&vkfFkZd ?kVdkaoj ÁHkko iMrks-

•	  �vuqdqyu vkf.k fuokj.k gs gokeku cnykP;k tks[khehauk deh dj.ks vkf.k O;oLFkkiu dj.;klkBh iw.kZ 
dj.kkjh /kksj.ks vkgsr- iq<P;k dkgh n’kdkar 21 O;k ‘krdkr vkf.k R;kiq<sgh [kkjk mRltZu ?kVo.kkjs gokeku 
tks[khehauk deh djsy] ÁHkkoh vuqdqyuklkBh ‘kD;rk ok<osy] fuokj.kke/;s tkLr dkyko/khlkBh fderh 
vkf.k vkOgkukauk deh djsy] vkf.k ‘kk’or fodklklkBh gokeku&yofpdrsyk okVk mpysy-

•	  �gokeku cny vuqdqyu (CCA) ;kstusps /;s; etcqr vkf.k osxGsi.k vk.k.kkÚ;k miftohdk i;kZ;kr] fo’ks”kr% 
gokeku&laosnu’khy foHkkxkr] tls ‘ksr] taxy vkf.k i;ZVu] LFkkuh; fdaok LFkkfud vuqdqyd ‘kk’or 
mik; ‘kks/k.ks vkgs-

•	  �rhu eq[; ?kVdka}kjs tls gokeku cny] O;R;;@ifjfLFkrhdh lsokaph gkuh vkf.k uk’k ;kiSdh ,dk fdaok 
dks.kR;kgh Ádkjs xzkeh.k Hkkxkrhy xjhckaP;k mithfodsoj ÁHkko iMrks-

•	  �nksUgh CCA vkf.k vkiRrh tks[khe dikrhps mís’; tjh LFkkfud leqnk;kph eeZHksnrk deh dj.ks gs vlys] 
rjh dkgh CCA vkf.k vkiRrh tks[khe] fdukjh leqnzh tSofofo/krsoj vkf.k oLrhLFkkukr ?kqlwuudkjkRed 
ÁHkko Vkdw ‘kdrkr] rlsp ;keqGs yksdkauk uSlfxZd vkiRrhpk ÁHkko gks.;kiwohZp vf/kd laosnu’khy rlsp 
;kmyV gksÅ ‘kdrs-

•	  �vusd leqnzh vkf.k fdukjh ifjfLFkrhd T;koj ekuo fofo/k {ks=kP;k miØekae/kY;k oLrwfofue;keqGs voyacwu 
jkgk.;klkBh vkyk vkgs] R;k loZ ifjfLFkrhdh lsoka vkrk iqjoY;k tkr ukghr- tj fdukjh vkf.k leqnzh 
ifjfLFkrhdhe/ks loZ ÁkFkfed miØekaps /;s; ifjfLFkrhdh lsokapk ‘kk’or Áokg OloLFkkiu dj.;kr vkyk 
vlsy rj O;kikj deh dsyk tkÅ ‘kdrks

dkgh 
djk] rqEgh 
osMÓkauks!

$$vkfFkZd fodkl

Bhd vkgs 
gs r:.kh Vhdk 
dj.ks [kwi lksis 

vkgs------

vkf.k 
eyk okVrs dh 

rqEgkyk loZ dkekps 
i;kZ; feGkys] gks 

uk\

Lor%lkBh 
;ksX; uksdjh 

feGok!

mUeRr 
ifjfLFkrhdh 

foy{k.k! usgeh 
yksdkauk dls txkos 

lkaxrs-------
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2.1	 ,danj fodkl lanHkZ

2.1.1	 feysfu;e fodkl /;s;

1990 yk vk/kkj o”kZ txkdMwu BjoY;k tk.;kiwohZ] 
feysfu;eP;k oG.kkoj 8 fodkl /;s; Bjfoyh xsyh] T;kyk 
feysfu;e fodkl mís’; vls lacks/k.;kr vkys- gs 2000 
e/;s ;quk;VsM us’kUlP;k tkghjukE;kyk ikGwu ;quk;VsM 
us’kuP;k feysfu;e f’k[kjkP;kosGh LFkkiu >kys-

2.1	 Overall Development 
Context 

2.1.1	 Millennium development goals:

At the turn of the millennium eight development goals 

were set before the world taking 1990 as the base 

year. Called the Millenium Development Goals, these 

were established at the Millennium Summit of the 

United Nations in 2000, following the adoption of the 

United Nations Millennium Declaration.



The eight MDGs – which range from halving extreme poverty to halting the spread of HIV/AIDS and 

providing universal primary education, all by the target date of 2015 – form a blueprint agreed to by all 

UN member countries and all the leading development institutions of the world. MDGs have galvanised 

unprecedented efforts on a global scale to meet the needs of the world’s poorest. The eight MDGs are:

1.	 Eradicate extreme poverty and hunger

2.	 Achieve universal primary education

3.	 Promote gender equality and empower women

4.	 Reduce child mortality by two thirds for children under five (between 1990 and 2015)

5.	 Improve maternal health

6.	 Combat HIV and AIDS, malaria and other diseases

7.	 Ensure environmental sustainability

8.	 Develop a global partnership for development

2.1.2 	 What are the Sustainable Development Goals?

The sustainable development goals (SDGs) are a new, universal set of goals, targets and indicators that 

UN member states will be expected to use to frame their agendas and political policies over the next 

15 years. The SDGs follow, and expand on, the Millenium Development Goals (MDGs), which were 

agreed on by governments in 2000 and are due to expire at the end of this year.

Why do we need another set of goals?

There is broad agreement that while the MDGs provided a focal point for governments on which to 

hinge their policies and overseas aid programmes to end poverty and improve the lives of poor people 

– as well as provide a rallying point for NGOs to hold them to account – they have been criticised for 

being too narrow.

The eight MDGs – reduce poverty and hunger; achieve universal education; promote gender equal-

ity; reduce child and maternal deaths; combat HIV, malaria and other diseases; ensure environmental 

sustainability; develop global partnerships – failed to consider the root causes of poverty, or gender 

inequality, or the holistic nature of development. The goals made no mention of human rights, nor 

specifically addressed economic development. While the MDGs, in theory, applied to all countries, in 

reality, they were considered targets for poor countries to achieve, with finance from wealthy states.

Every country will be expected to work towards achieving the SDGs. 

As the MDG deadline approaches, around 1 billion people still live on less then $1.25 a day - the 

World Bank measure on poverty - and more than 800 million people do not have enough food to eat. 

8 MDGs – ts vR;ar xfjch vèkÊ dj.ks r HIV/AIDS pk çlkj Fkkaco.ks vkf.k ;k Js.khr 2015 P;k y{;kiwohZ 
lkoZf=d çkFkfed f’k{k.k çnku dj.¨&;k}kjk lo UN lnL; ns’kkauh vkf.k txkrhy loZ eksB~;k çxr laLFkkauh 
Loh—r dsysyh ,d vkjk[kMk r;kj >kyk vkgs- MDGs uh txkrhy vR;ar xfjckaP;k xjt Hkkxo.;klkBh 
tkxfrd Lrjkoj viwoZ ç;Ru dsys- 8 MDGs vkgsr: 

1.	 vR;ar xfjch o Hkwd laio.ks

2.	 lkoZf=d çkFkfed f’k{k.k iksgksapo.ks

3.	 Çyx lekursyk c<kok ns.ks o efgykauk l{ke dj.ks

4.	 5 o”kkZa[kkyhy ckydkaps e`R;qnj 2@3 us deh dj.ks ¼1990 rs 2015 njE;ku½

5.	 vkÃyk fujksxh Bso.ks

6.	 HIV vkf.k ,M~l] fgorki vkf.k brj jksxka’kh y<.ks

7.	 i;kZoj.kkRed fVdkokph [kk=h dj.ks

8.	 fodklklkBh tkxfrd Hkkxhnkjh fodflr dj.ks

2.1.2 	 ‘kkÜor fodklkps è;s; dk; vkgsr\

‘kkÜor fodklkps è;s; (SDGs) gs uohu /;s;] y{; vkf.k funsZ’kd ;kapk oSf’od lap vkgsr ts UN lnL; iq<hy 
15 o”kkZlkBh visf{kr fo”k;if=dk] jktdh; èkksj.k vk[k.;kLkkBh okijrhy‐ MDGs ps èkksj.k ts ljdkj us 2000 
eè;s ekU; dsys gksrs ts ;k o”kkZ v[ksjhl laisy+++-

vkiY;kyk vk.k[kh ,d è;s;kps lap dk ikfgtssr\

vlk ,d O;kid djkj vkgs dh MDGs ,d dsUæLFk Çcnw ljdkjyk fnys vkgs] T;koj xfjch laio.;klkBh 
o xfjckaps vk;q”; lqèkkj.;klkBh R;kaph /kksj.ks vkf.k R;kaps ijns’kh enr dk;ZØe;koj voyacwu jkg.ks vkgs]& 
R;kaP;koj vfr’k; dksrs vlY;kph Vhdk dj.;kr vkyh-

vkB MDGs – Hkwd vkf.k xfjch deh djrkr( tkxfrd f’k{k.k lkè; djrkr( Çyx lekursyk c<kok nsRkkRk( 
ckyd o ekrsP;k e`R;wps çek.k deh djrkr( HIV, fgorki o brj jksxka’kh y<rkr( i;kZoj.kkRed fVdkokph 
[kk=h djrkr( fodklklkBh tkxfrd Hkkxhnkjh fodflr djrkr] &xjhchps ewG dkj.k Çdok Çyx lekurk 
Çdok fodklkps ,dw.k Lo:i fopkjkr ?ks.;kl vlQy Bjys- R;k è;s;kaeè;s ekuoh gô o vkÆFkd fodkl lacaèkh 
dkghgh mYys[k uOgrk- Tkjh  MDGs, lSè;kfUrdfjR;k loZ ns’kkauk ykxw gksrs rjh çR;{kkr] /;s;kaP;k çkIrhlkBh 
Jhear ns’kkadMwu vkfFkZd enr ?ksÅup ;kauk y{; Bjfo.;kr vkys gksrs- çR;sd ns’k gk MDGs dMs dke djsy 
v’kh vis{kk vkgs-

t’kh MDGs ph vafre eqnr toG ;sr vkgs] lqekjs ,d vCt yksd vtwugh fnolkyk 1-259 M‚yjP;k [kkyh 
txrkr &ts fd tkxfrd c¡dsps xjhchps e¨teki vkgs vkf.k 800 n’ky{k gwu vfèkd yksdkatoG [kk.;klkBh 
iqjsls vUu ukgh-
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fdukjh vkf.k leqnzh tSofofo/krs’kh fuxMhr MDGs

/;s;12% ‘kk’or mRiknu vkf.k [kirhph [kk=h djk-

/;s;12-4% 2022i;Zar] jlk;u vkf.k loZ dpÚ;kps i;kZoj.kkRedi.ks mRre O;oLFkkiu

R;kps ekuoh thoukoj vkf.k okrkoj.kkoj myV ÁHkko deh dj.;klkBh R;kaP;k laiw.kZ thoukr vkf.k y{k.kh;i.ks gok] 
ik.kh] vkf.k ekrh mRltZu deh dj.ks- lkxjke/;s jlk;u( d.k( fdaok vkS|ksfxd( ‘ksrdh vkf.k ?kjxqrh dpjk fdaok fdaok 
vkØed thokapk çlkj rsOgk leqnzh Ánw”k.k gksrs- vf/kdka’k leqnzh Ánw”k.k tfeuhiklwu gksrkr- rs cjspnk ckxk;rhP;k 
lkaMik.;kus gksrkr T;kr [krs o fdVduk’kds vlrkr- lkxj iks”kd rRokP;k f’kok; ?ks.;keqGs gksrs tls mipkj u 
dsysys lkaMik.kh vkf.k tho’kkL=h; dpjk- gs ojP;k ikrGhP;k ik.;kps lqiks”k.k gks.;kps ÁkFkfed dkj.k vkgs] T;kr  
vf/kd iks”kd rRos] lkekU;r% uk;Vªkstu vkf.k QkWLQjl vlrs] ts ‘ksokG ok<ors-

/;s; 13% gokeku cnykoj fu;a=.k Bso.;kl vkf.k ÁHkko deh dj.;klkBh Rojhr dkjokbZ djk-

dksisugsxuyk 2009 e/;s >kysY;k UN gokeku cny ifj”knsr] jktdh; usR;kauh gokeku cnykrhy vkiRrhtud ÁHkko 
vlysY;k rkiekukph e;kZnk 2 °lsa i;Zar ok<o.;kl ekU;rk fnyh- vls dj.;kr vi;’kh BjY;kl brj ifj.kkeke/;s 
lkxjkph ikrGh 1 eh i;Zar ok<sy] [kkyP;k Hkkxkr vlysY;k leqnzh {ks=kae/;s iwj ;sbZy] T;kr v’;k {ks=kae/;s vlysY;k 
U;w;‚dZ vkf.k eqacbZlkj[kh eksB~;k ‘kgjkapk lekos’k vkgs-

/;s; 13-1% loZ ns’kkae/;s gokekukoj vk/kkfjr /kksds vkf.k uSlfxZd vkiÙkh ;kaP;klkBh yofpdi.kk vkf.k vuqdqyd {kerk 
etcwr dj.ks-

/;s; 14% lkxjkyk okpok vkf.k fu;feri.ks okijk] ‘kk’or fodklklkBh lkxj] leqnz vkf.k leqnzh L=ksrkaps 
jk[k.kdjk vkf.k okpok-

/;s; 14-1% 2025i;Zar loZ Ádkjps leqnzh Ánq”k.kkr ?kV] fo’ks”kr% tfeuhoj voyacwu dkjokbZus

/;s; 14-2% 2020i;Zar] leqnzh vkf.k fdukjh ifjfLFkrhdps O;oFkkiu vkf.k laj{k.k] R;kaph yophdrk etcwr dj.;klghr-

/;s; 14-3 lkxjh vkEyhdj.kkP;k ÁHkkokaoj y{k ns.ks-

/;s; 14-4% 2020i;Zar] eRL;ks|ksxfu;eu] vfr eRL;ks|ksxlaio.ks] dk;ns’khj eRL;ks|ksxvkf.k fouk’kd eRL;ks|ksxljko 
vkf.k ekls lkBk lkBo.kwdhlkBh O;oLFkkiu ;kstuk ykxw dj.ks-

/;s; 14-5% 2020i;Zar] fdeku 10 VDds fdukjh vkf.k leqnzh {ks=kPks okpo.ks-

/;s; 14-6% 2020i;Zar] fof’k”V ÁdkjP;k eRL;ks|ksx vuqnkukyk ca/ku ?kky.ks-

/;s; 14-7% 2030 i;Zar] dehr deh fodkl vlysY;k ns’kkauk eRL;ks|ksx] tythourlsp i;ZVukps O;oLFkkiu vkf.k 
leqnzh L=ksrkapk ‘kk’or mi;ksx ok<owu vkfFkZd ykHkkr ok< dj.ks-

/;s; 14-v% fodluf’ky ns’kkapk fodkl dj.;klkBh lkxjh vkjksX; lq/kkj.;klkBh vkf.k leqnzh tSofofo/krsps ;ksxnku 
ok<o.;klkBh oSKkfud Kkukr ok<] la’kks/ku {kerse/;s fodkl vkf.k leqnzh ra= LFkykarjhr dj.ks-

/;s;% 14-c% leqnzh L=ksrkauk Áos’k vkf.k NksV~;k LrjkP;k dksG~;kauk cktkjisB Ánku dj.ks-

/;s; 14-d% vkarjjk”Vªh; dk;|kaps iw.kZ ikyu gksr vkgs ;kph [kk=h dj.ks-

vf/kd ekfgrhlkBh igk https://sustainabledevelopment.un.org/sdgsproposal.html.

SDGs relevant to coastal and marine biodiversity

Goal 12: Ensure sustainable production and consumption.

Target 12.4: By 2020, achieve environmentally sound management of chemicals and all wastes

throughout their life cycle and signifi cantly reduce their release to air, water and soil to minimize their adverse 

impacts on human health and the environment. Marine pollution occurs when harmful impacts arise from 

the entry into the ocean of chemicals; particles; or industrial, agricultural and residential waste or the spread 

of invasive organisms. Most marine pollution originates from the land. It often comes from farm runoff, which 

contains fertilizers and pesticides. The ocean can also be contaminated by excessive inputs of nutrients such 

as untreated sewage and other biological waste. This is a primary cause of eutrophication of surface waters, in 

which excess nutrients, usually nitrogen or phosphorus, stimulate the growth of algae.

Goal 13: Take urgent action to combat climate change and minimize its impacts.

At the UN climate change conference in Copenhagen in 2009, political leaders agreed to limit the tempera-

ture rise to 2°C to contain the catastrophic impacts of climate change. Failure to do so could, among other 

consequences, raise sea levels by up to 1 m, fl ooding low-lying coastal areas, including mega cities such as 

New York and Mumbai, which are located in such areas.

Target 13.1: Strengthen resilience and adaptive capacity to climate-related hazards and natural disasters in all 

countries.

Goal 14: Conserve and sustainably use the oceans, seas and marine resources for sustainable develop-
ment.

Target 14.1: By 2025, reduce marine pollution of all kinds, particularly from land-based activities.

Target 14.2: By 2020, manage and protect marine and coastal ecosystems, including by

strengthening their resilience.

Target 14.3: Address the impacts of ocean acidifi cation.

Target14.4: By 2020, regulate fi shing, end overfi shing, illegal fi shing and destructive fi shing

practices and implement management plans to restore fi sh stocks.

Target 14.5: By 2020, conserve at least 10 per cent of coastal and marine areas.

Target 14.6: By 2020, prohibit certain forms of fi sheries subsidies.

Target 14.7: By 2030, increase the economic benefi ts to least developed countries from the sustainable use 

of marine resources, including through management of fi sheries, aquaculture and tourism.

Target 14.a: Increase scientifi c knowledge, develop research capacities and transfer marine technology to 

improve ocean health and enhance the contribution of marine biodiversity to the development of developing 

countries.

Target 14.b: Provide access to marine resources and markets to small-scale artisanal fi shers.

Target 14.c: Ensure the full implementation of international laws.

See more at https://sustainabledevelopment.un.org/sdgsproposal.html. 
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2.1.3 	 17 SDG /;s; dk; vkgsr\
1.	 lxGhdMs xjhchps loZ Ádkj u”V dj.ks

2.	 Hkwd laio.ks] vUu lqj{kk lk/; dj.ks vkf.k iks”k.k lq/kkj.ks] vkf.k ‘kk’or Ñ”khyk ÁksRlkgu ns.ks

3.	 loZ o;kP;k yksdkauk fujksxh thou rlsp vkjksX;kph [kk=h dj.ks

4.	 lekos’kd:u ?ks.kkjs vkf.k U;k¸; ntsZnkj f’k{k.k vkf.k lokZalkBh thouHkj f’kd.;kP;k la/;kauk 
ÁksRlkgu |k

5.	 fyax lekurk vk.k.ks vkf.k loZ efgyk o eqyhauk l’kDr cuo.ks

6.	 lokZalkBh ik.;kph miyC/krk] LoPNrk vkf.k ‘kk’or O;oLFkkiukph [kk=h dj.ks

7.	 lokZalkBh ijoM.;ktksX;k] fo’oluh;] ‘kk’or vkf.k vk/kqfud mtsZph [kk=h dj.ks

8.	 dk;e] lekos’k vlysyk vkf.k ‘kk’or vkfFkZd fodkl] laiw.kZ vkf.k mRiknu{ke lsokfu;kstu vkf.k 
lokZalkBh lH; dkekyk ÁksRlkgu ns.ks-

9.	 yofpd eqyHkwr lajpuk r;kj dj.ks] lekos’kd vkf.k ‘kk’or vkS|ksfxdj.kkyk ÁksRlkgu ns.ks vkf.k 
uohurk ok<o.ks-

10.	 ns’kkr vkf.k ns’kkae/khy vlkekurk deh dj.ks-

11.	 ‘kgjs vkf.k ekuoh olkgr lekos’k vlysyh] lqjf{kr yofpd vkf.k ‘kk’or cuo.ks-

12.	 ‘kk’or [kir vkf.k mRiknu jpusph [kk=h dj.ks

13.	 gokekukrhy cnyk’kh vkf.k R;kP;k ÁHkkoka’kh ¼UNFCCC Qksje}kjs dsysY;k djkjkph uksan ?ksÅu½ 
y<.;klkBh Rojhr dkjokbZ dj.ks

14.	 ‘kk’or fodklklkBh egklkxj] lkxj vkf.k leqnzh L=ksrkapk ‘kk’or mi;ksx vkf.k tru dj.ks

15.	 HkqÁns’kh; ifjfLFkrhdhP;k ‘kk’or okijkl ÁksRlkgu] laj{k.k ns.ks vkf.k lkBk dj.ks] taxykaps lkrR;kus 
O;oLFkkiu dj.ks] vkslkM vkf.k can’kh y<.ks vkf.k tfeuhph /kwi myVo.ks] tSofofo/krsph gkuh Fkkaco.ks

16.	 ‘kk’or fodklklkBh ‘kkar vkf.k lekos’kvlysY;k lektkyk ÁksRlkgu ns.ks] lokZalkBh U;k; feGkowu 
ns.ks vkf.k loZ Lrjkoj ÁHkkoh] tckcnkj vkf.k lekos’kd laLFkk ns.ks

17.	 ‘kk’or fodklklkBh vaeyctko.khpk vFkZ etcwr dj.ks vkf.k tkxfrd Hkkxhnkjhr iqUgk uohurk 
fuekZ.k dj.ks

2.1.4 	 /;s; dls fuoMys xsys\

LFkkiuk iksLV & 2015 ps /;s; 2012 e/khy Rio+20 eq[; ifj”knsps ifj.kke gksrs] th elqnk lapklkscr 
;s.;klkBh [kqY;k dk;ZxVkph ca/kudkjd fufeZrh gksrh-

ekpZ 2013 e/;s [kqY;k dk;Z leqgkph 70 ns’kkae/khy çfrfu/khalg ifgyh cSBd >kyh gksrh vkf.k R;kus 
R;kP;k 17 lwpukalg tqyS 2014 e/;s vkiyk elqnk çdkf’kr dsyk-gk elqnk lIVsacje/;s UN egklHksr 
ÁLrwr dsyk xsyk gksrk-

[kqY;k dk;Z leqgkcjkscj] UN us ^tkxfrd laHkk”k.k^ lq: dsys T;kr 11 vfodk;Z vkf.k 83 jk”Vªh; 
lYykxkjkapk vkf.k nkjksnkjh dsysY;k losZ{k.kkpk lekos’k vkgs- rlsp ;kauh yksdkauk dks.kR;k /;s;koj y{k 
?kkrysys vkoMsy gs fopkjk.kkjk vkWuykbZu ek; oYMZ losZ{k.k lq: dsyk- lYY;kpk ifj.kkekus dkekP;k 
xVkP;k ppsZyk [krik.kh ?kkrysp vlsy-

2.1.3 	 What are the 17 SDG goals?
1.	 End poverty in all its forms everywhere

2.	 End hunger, achieve food security and improved nutrition, and promote sustainable agriculture

3.	 Ensure healthy lives and promote wellbeing for all at all ages

4.	 Ensure inclusive and equitable quality education and promote lifelong learning opportunities 

for all

5.	 Achieve gender equality and empower all women and girls

6.	 Ensure availability and sustainable management of water and sanitation for all

7.	 Ensure access to affordable, reliable, sustainable and modern energy for all

8.	 Promote sustained, inclusive and sustainable economic growth, full and productive  

employment, and decent work for all

9.	 Build resilient infrastructure, promote inclusive and sustainable industrialisation, and foster 

innovation

10.	 Reduce inequality within and among countries

11.	 Make cities and human settlements inclusive, safe, resilient and sustainable

12.	 Ensure sustainable consumption and production patterns

13.	 Take urgent action to combat climate change and its impacts (taking note of agreements 

made bythe UNFCCC forum)

14.	 Conserve and sustainably use the oceans, seas and marine resources for sustainable devel-

opment

15.	 Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage 

forests, combat desertifi cation and halt and reverse land degradation, and halt biodiversity 

loss

16.	 Promote peaceful and inclusive societies for sustainable development, provide access to 

justice for all and build effective, accountable and inclusive institutions at all levels

17.	 Strengthen the means of implementation and revitalise the global partnership for sustainable 

development

2.1.4 	 How were the goals chosen?

Establishing post-2015 goals was an outcome of the Rio+20 summit in 2012, which mandated 

the creation of an open working group to come up with a draft set.

The open working group, with representatives from 70 countries, had its first meeting in March 

2013 and published its final draft, with its 17 suggestions, in July 2014. The draft was presented 

to the UN general assembly in September.

Alongside the open working group, the UN conducted a series of “global conversations”, which 

included 11 thematic and 83 national consultations, and door-to-door surveys. It also launched 

an online My World survey asking people to prioritise the areas they’d like to see addressed in the 

goals. The results of the consultations should have fed into the working group’s discussions.





2.2 	 ifjfLFkrhdh lsok vkf.k 
mithfodk lqj{ksrhy lkaxM 
vkf.k tula[;sps ,danj 
vkjksX;

 

2.2.1 	 'kk'or mithfodk Eg.kts dk;\

mithfodk Eg.kts thou tx.ks] vkf.k ;kr lekos’k vkgs 
vko’;d {kerk] laiRrh ¼laxzg] L=ksr nkos vkf.k Áos’k½ 
vkf.k tx.;klkBh vko’;d midze ¼psaclZ vkf.k dkWuos] 
1991½-

fodluf’ky ns’kkrhy toGikl 500 n’ky{k yksd ÁR;{k 
fdaok vÁR;{k eRL;ks|ksx vkf.k tythoukoj R;kaP;k 
miftfodslkBh voyacwu vkgsr- leqnzh vPNkfnr eRL;ks|ksx 
foHkkxkr eRL;ks|ksx lkfgR;kus lTt fdaok lTt ulysY;k 
ukSdke/;s vankts 15 n’ky{k dksGh dkexkj dke djrkr-

mithfodk ‘kk’or o lqjf{kr vlrs tsOgk

•	  rh r.kko vkf.k /kD;kapk lkeuk d: ‘kdrs-

•	  R;kph {kerk vkf.k laiRrh jk[kw vkf.k ok<ow ‘kdrs

•	  iq<P;k fi<hlkBh ‘kk’or mithfodsph la/kh Ánku 
djrs-

2.2 	 Interlinkages 
between ecosystem 
services and 
livelihood security 
and overall well-
being of the human 
population

 

2.2.1 	 What is sustainable livelihood?

A livelihood is a means of making a living, and com-

prises the necessary capabilities, assets (stores, re-

sources, claims and access) and activities required for 

a means of living (Chambers and Conway, 1991). 

Over 500 million people in developing countries 

depend, directly or indirectly, on fisheries and aqua-

culture for their livelihood. There are approximately 

15 million fish-workers employed aboard decked and 

undecked fishing vessels in the marine capture fisher-

ies sector.

A livelihood is sustainable and secure when:

•	 it can cope with and recover from stress and 

shocks,

•	 maintain or enhance its capabilities and assets, 

and 

•	 provide sustainable livelihood opportunities for the 

next generation.



It contributes net benefits to other livelihoods at the local and global levels and in the short and long 

term. 

A livelihood is environmentally sustainable when the natural resources and ecosystem services are be-

ing utilized for livelihood activities at a rate and in a manner that do not pose any threats to the natural 

ecosystems and the ecosystem services. 

The livelihood is socially sustainable, 

when it is able to cope with stress 

(declining resources, climate vari-

ability) and shocks (natural disasters), 

and retain its ability to continue and 

improve, or in other terms, when it 

is less vulnerable to the stresses and 

shocks.

Both aspects of livelihood sustainabil-

ity – social and environmental – are 

fundamentally affected by the type, 

amount and sustainability of the eco-

system services. The consequences 

of biodiversity loss and ecosystem 

disruption, therefore, are often 

harshest for the rural poor, who are 

highly dependent on local ecosystem 

services for their livelihood and who 

are often the least able to access or 

afford substitutes when these become 

degraded. These impacts are highest 

in mountain and coastal communi-

ties; these ecosystems are also one 

of the most vulnerable as far as the 

negative impacts of climate change 

are concerned. In fact, the Millennium 

Ecosystem Assessment has confirmed that biodiversity loss poses a significant barrier to meeting the 

needs of the world’s poorest, as set out in the United Nations Millennium Development Goals 

It contributes net benefits to other livelihoods at the local and global levels and in the short and long 

term. 

A livelihood is environmentally sustainable when the natural resources and ecosystem services are be-

ing utilized for livelihood activities at a rate and in a manner that do not pose any threats to the natural 

ecosystems and the ecosystem services. 

The livelihood is socially sustainable, 

when it is able to cope with stress 

(declining resources, climate vari-

ability) and shocks (natural disasters), 

and retain its ability to continue and 

improve, or in other terms, when it 

is less vulnerable to the stresses and 

shocks.

Both aspects of livelihood sustainabil-

ity – social and environmental – are 

fundamentally affected by the type, 

amount and sustainability of the eco-

system services. The consequences 

of biodiversity loss and ecosystem 

disruption, therefore, are often 

harshest for the rural poor, who are 

highly dependent on local ecosystem 

services for their livelihood and who 

are often the least able to access or 

afford substitutes when these become 

degraded. These impacts are highest 

in mountain and coastal communi-

ties; these ecosystems are also one 

of the most vulnerable as far as the 

negative impacts of climate change 

are concerned. In fact, the Millennium 

Ecosystem Assessment has confirmed that biodiversity loss poses a significant barrier to meeting the 

needs of the world’s poorest, as set out in the United Nations Millennium Development Goals 

gs LFkkuh; vkf.k tkxfrd Lrjkoj NksV~;k o eksB~;k dkyko/khlkBh brj mithfodkauk fuOoG ykHk ns.;kl 
enrxkj Bjrs- 

tsOgk uSlfxZd ifjfLFkrhdh vkf.k ifjfLFkrhdh lsokauk dks.krkgh /kksdk u djrk uSlfxZd L=ksr vkf.k 
ifjfLFkrhdh lsok mithfodk dkjokbZlkBh okijY;k tkrkr rsOgkgs i;kZoj.kkRed ‘kk’or Bjrs- 

tsOgk mithfodk lkekftdi.ks ‘kk’or 
vlrs] vkf.k pkyw Bso.;kph o  
lq/kkj.;kph {kerk dk;e djrs fdaok 
nqlÚ;k ‘kCnkr tsOgk rh r.kko vkf.k  
/kD;kalkBh ¼uSlfxZd vkiÙkh½deh 
laosnu’khy vlrs rsOgk r.kkok¼lalk/kus  
o ifjorZuf’kyrk udkjY;kl½ vkf.k  
/kD;kaoj ekr djrs-

miftfodsP;k ‘kk’orrsP;k nksUgh cktw &  
lkekftd vkf.k i;kZoj.kkRed & 
;kaP;kojeqyr% ifjfLFkrhdh lsokaP;k Ádkj] 
jDde vkf.k ‘kk’orrspk ifj.kke  
gksrks- tSofofo/krsP;k gkuhps ifj.kke  
vkf.k ifjfLFkrhdhO;R;;] R;keqGs] 
LFkkuh; ifjfLFkfrdhoj mPpÁek.kkr 
voyacwu vlysY;k xzkeh.k xjhckalkBh 
R;kaP;k miftfodslkBh [kwip vlgî 
vlrkr vkf.k tsOgk ;k xks”Vh fupf;r 
gksrkr] rsOgkR;kauk i;kZ; ‘kks/k.ks ijoMr 
ukgh fdaok ‘kks/kw ‘kdr ukghr- gs ÁHkko 
igkMh vkf.k fdukjh leqnk;ke/;s 
tkLr vk<Grkr( gokeku cnykP;k udkjkRed ÁHkkokP;k lanHkkZr gh ifjfLFkrhdh ,d lokZr tkLr vlqjf{kr 
ifjfLFkrhdh vkgs- [kjs Eg.kts] feysfu;e bdksflLVhe vlslesaVus iq”Vh dsyh vkgs dh tSofofo/krk gkuh txkrhy 
lokZr xjhc vlysY;kaP;k xjtk Hkkxfo.;klkBh vMFkGkcur vkgs] ftyk ;quk;VsM us’kUl MsOgyiesaV xksYl 
varxZr fuf’pr dsys vkgs-

Marine fish and invertebrates are among 
the last sources of wild food on the planet, 
providing over 2.6 billion people with at least 
20% of their average per capita protein 
intake. Moreover, the world’s oceans host 32 
of the 34 known phyla on Earth and contain 
somewhere between 500,000 and 10 million 
marine species. Species diversity is known to 
be as high as 1,000 per square metre in the 
Indo-Pacific Ocean, and new oceanic species 
are continuously being discovered, particularly 
in the deep sea. It is therefore not surprising 
that the genetic resources in the oceans and 
coasts are of actual and potential interest for 
commercial uses.

Coastal livelihoods activities in India: 
Fisheries, aquaculture, honey collection 
(Sundarbans), Mangrove resptimber products 
related livelihoods
See more at: http:// www.mangrovesforthefuture.org/
countries/members/india/#sthash. ADBzs6Q7.dpuf

i`Fohoj leqnzh eklG~;k vkf.k vi`”Voa’kh izk.kh gs 
oU; [kk|kps vafre L=ksr vkgs] ts 2-6 vCt yksdkauk 
R;kaP;k ljkljh izksVhu lsoukP;k fdeku 20 VDds iznku 
djr vkgs-f’kok; i`Fohojhy 34 Kkr Qk;ykiSdh 32 
tkxfrd egklkxj ;teku vkgsr vkf.k R;kr 500000 
rs 10 n’ky{kkP;k njE;ku leqnzh iztkrh vkgsr- 
iztkrhph fofo/krk baMks&iWflfQd egklkxjkP;k 1000 
nj pkS- feVj brdh mPp vkgs] vkf.k fo’ks”kr% [kksy 
lkxjkr uohu egklkxjhd iztkrhapk lrr ‘kks/k ykxr 
vkgs- Eg.kwu gs vk’p;dkjd ukgh dh egklkxj vkf.k 
fdukÚ;koj vuqoaf’kd L=ksr okLrfod vkf.k O;kolkf;d 
okijklkBh vkgsr-- 

Hkkjrkr fdukjh mithfodk miØe% 
eRlks|ksx] tythou] e/k xksGkdj.ks ¼lqanjcu½ 
[kkjQqVh ykdqM mRiknukalcaf/kr mithfodk

vf/kd ekfgrhlkBh igk: http:// www.
mangrovesforthefuture.org/ countries/members/
india/#sthash. ADBzs6Q7.dpuf
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2.2.2 	 ekuoh lektkr thou &vk/kkj Eg.kwu egklkxjkps egRo  
(IOC/UNESCO, 2011)

egRo@leL;k

leqnk;

Áns’k vkf.k olkgr d:u 
jkfgysys yksd

txkrhy 40% is{kk tkLr yksd ¼2-8 vCtkais{kk tkLr yksd½ leqnz fdukÚ;kP;k 100 fd-eh- 
varjkP;k vkr jgkrkr- tyn ‘kgjhdj.kkeqGs 10 n’ky{kkis{kk tkLr yksd fdukÚ;kojhy 
eksB~;k ‘kgjkr jkgrhy- txkrhy 20 iSdh 13 eksBh ‘kgjs fdukÚ;ktoG vkgsr vkf.k 
toGikl 700 n’ky{k yksd leqn likVhiklwu 10 feVj map l[ky fdukÚ;ktoG jgkrkr-

vf’k;ke/;s fdukÚ;kojhy eksB~;k ‘kgjkar psUubZ ¼2005: tula[;k 6-9 n’ky{k½] <kdk  
¼12-4 n’ky{k½] djkph ¼11-6 n’ky{k½] dydRrk ¼14-3 n’ky{k½] vkf.k eqacbZ ¼18-2 n’ky{k½] 
gs QDr leqnz likVhiklwu dkgh feVjoj vkgsr- vkfQzdsph 1@4 tula[;k vkf.k eksB~;k 
Áek.kkr GDP gs fdukjh gokekukP;k /kksD;kP;k ÁHkkokr vkgs-

if’pe vkfÝdse/;s vkØk ¼/kkuk½ vkf.k uk;xkj f=Hkwt Áns’k 2020 i;Zar 50 n’ky{kkis{kk 
vf/kd jfgok’kkalkBh ‘kgjh oLrh cu.ks visf{kr vkgs- mRrj vesjhdsr ukbZy f=Hkqt Áns’k gk 
txkrhy ?kunkV yksdla[;siSdh ,d vkgs vkf.k leqnzkP;k ik.;kP;k ok<heqGs [kqi vlqj{khr 
vkgs- vanktkÁek.ks 2050 i;Zar 50 rs 200 n’ky{k yksd txkrhy Lrjkoj tkxrhd gokeku 
cnykP;k Áfrdwy ifj.kkekeqGs foLFkkihr gksrhy-

Le‚y vk;y¡M MsOgyfiax 
LVsV~l ¼SIDS½

cnyrs gokeku vkf.k lkxjh vkf.k fdukjh vourheqGs SIDS gs [kqi vlqjf{kr ns’kkaiSdh 
vkgsr- egklkxj o fdukjk {ks=krhy miØe gs flM~lps egRokps mRiknukps o ijfd; 
pyukps L=ksr vkgsr- 

mnkgj.kkFkZ fl;kpsysle/;s GDP P;k 46 rs 50% fdukÚ;kojhy i;ZVdkeqGs] 70%ijdh; 
mRiUu vkf.k 20%tula[;syk dke feGrs- dsi osMsZe/;s i;ZVu gs mRiUukeqGs egRokps 
vkfFkZd lalk/ku vkgs- iWflQhd flMle/;s 30 rs 80% fu;kZr o GDP eklsekjheqGs feGrs 
& eksB~;k ,DlDyqf>Og bdkWukWfed >ksu ¼EEZ½pk Qk;nk vkf.k vkfFkZd ewY;s ts rs ftadw 
‘kdrkr- mnkgj.kkFkZ lhekjs”ksP;k ikj o LFkykarjhr eRL;ks|ksxtls dh Vwuk eklsekjh-

dWfjfc;u o iWflQhd csVkr 50%is{kk tkLr tula[;k fdukÚ;kiklwu 1-5 fdeh varjkoj 
jgkrs- vakrjjk”Vªh; foekurGs jLrs vkf.k fgan egklkxj o iWflfQd egklkxjkrhy NksV~;k 
csVkrhy jkt/kkuhP;k ‘kgjkrwu fdaok NksVs ÁokGf}i gs fdukÚ;ktoG vkiokn lksMwu vkgsr- 
fMlsacj 2004 e/;s vkysY;k fgan egklkxjkrhy Rlqukehus tcj Ák.kgkuh ik;kHkwr lqfo/kkapss  
uqdlku dsys] NksV~;k csVkaps feGwu vankts 470 n’ky{k vesfjdu Mkyj] ts ekynhoP;k 
GDP P;k 62 VDds gksrs-

vkfFkZd miØe ¼4 eq[; ‘kk[kk½

eRL;ks|ksxo tythou 2009 e/;s eRL;ks|ksx o tythoukps mRiknu toGikl 145 n’ky{k Vu gksrs- T;kiSdh 
leqnzrhy mRiknu 78-6 n’ky{k Vu gksrs- txkrhy eRL; mRiknukps toGikl 81 VDds 
fdaok 118 n’ky{k Vu gs ekuoh; [kk.;klkBh gksrs- o T;keqGs 4-2 vCt yksdkauk ljkljh 15 
VDds is{kk vkf/kd Ák.khtU; ÁfFkus njMksbZ feGkyh-

ekuokus [kk.;klkBh eRL;ks|ksxkr 90 n’ky{k Vukgwu vkf/kd 1960 & 2009 ¼27 rs 188 
n’ky{k Vu½ i;Zar ok<>kyh- eRL;ks|ksx o tythoukps Áek.k tkxrhd O;kikjkr 1976 
P;k 25%VDD;kaiklwu 2009 P;k 39%i;Zar ok<ys- 2008 e/;s tkxfrd fu;kZr 102 vCt 
vesfjdu MkWyj ,o<h uksanoyh xsyh] 2009 e/;s rh 6%deh >kyh- tkxfrd eRL;ks|ksx 
vkf.k tythou vkrk 47% vkgs o lokZr osxoku ok<.kkjs vUu {ks= vusd o”kkZaiklwu vkgs-

eRL;ks|ksx o lao/kZukr jkstxkj ekxhy rhu n’kdkr HkjiwjÁek.kkr ok<yk vlqu 1980 
iklwu ljkljh 3-6%Áfro”kZ ok<>kyh vkgs- 2009 e/;s] 44-9 n’ky{k yksd eRL;ks|ksx o 
tythoukps mRiknukr jkstxkjhoj gksrs- T;kr fdeku 12% efgyk gksR;k- eRL;ks|ksx 
o tythoukP;k ÁR;sd jkstxkjhoj toGikl 3 uksdÚ;k nq¸;e ÁekjP;k fuekZ.k >kY;k] 
vankftr vnekls 180 n’ky{k ukSdÚ;k eRL;ks|ksxkr fuekZ.k >kY;k- eklsekjh o tythou 
{ks=kr jkstxkj tkxfrd yksdla[;k ok<his{kk tyn xrhus ok<yk vkf.k R;kph xrh 
ikjaikfjd ‘ksrhP;k jkstxkjkis{kk vf/kd gksrh-

2.2.2 	 Importance of the Ocean as a Life-Support System for Human Societies (IOC/UN-
ESCO, 2011)

Importance / Issues

Communities

Territories & Settlements More than 40% of the world’s population (more than 2.8 billion people) live 
within 100 kilometres of the coast. Rapid urbanisation will lead to more coastal 
mega-cities containing 10 million or more people. Thirteen of the world’s 20 
megacities lie along coasts and nearly 700 million people live in low lying coastal 
areas less than ten metres above sea level. 

In Asia, the coastal mega-cities of Chennai (2005: population 6.9 million), Dhaka 
(12.4 million), Karachi (11.6 million), Calcutta (14.3 million) and Mumbai (18.2 
million) are located only a few metres above sea level. One quarter of Africa’s 
population is located in resource-rich coastal zones and a high proportion of gross 
domestic product (GDP) is exposed to climate influenced coastal risks. 

In West Africa, the 500 kilometres of coastline between Accra (Ghana) and the 
Niger delta (Nigeria) is expected to become a continuous urban megalopolis of 
more than 50 million inhabitants by 2020. In North Africa, the Nile Delta is 
one of the most densely populated areas of the world and is highly vulnerable to 
sea-level rise. It is estimated that by 2050, adverse effects associated with global 
climate change will result in the displacement of between 50 and 200 million 
people globally.

Small Island Developing 
States  (SIDS)

SIDS are among the most vulnerable nations to changing climate and ocean and 
coastal degradation. Activities within the ocean and coastal sector in SIDS are 
important sources of income and foreign exchange. 

For example, in the Seychelles, coastal tourism contributes 46 to 50% of GDP, 
70% of foreign income and employs 20% of the population. In Cape Verde, tour-
ism is the most important economic resource. In Pacific SIDS, fishing can provide 
between 30 and 80% of exports and GDP – an advantage of the very large Exclu-
sive Economic Zones (EEZs) and the economic values they are able to capture; 
e.g. transboundary and highly migratory fisheries such as the tuna fishery.

In the Caribbean and Pacific islands, more than 50% of the population lives 
within 1.5 kilometres of the coast. Almost without exception, international air-
ports, roads and capital cities in the small islands of the Indian and Pacific Ocean 
and the Caribbean are sited along the coast, or on tiny coral islands. The tsunami 
of December 2004 in the Indian Ocean caused massive loss of life, severe dam-
ages to the physical infrastructure of many small islands estimated at USD 470 
million, amounting to 62% of the GDP in the Maldives.

Economic Activities (main 4 sectors)

Fisheries 
& Aquaculture

In 2009, capture fisheries and aquaculture production was approximately 145 
million tonnes, of which marine capture production was 78.6 million tonnes. 
Almost 81%, or 118 million tonnes, of world fish production was destined for hu-
man consumption and provided about 4.2 billion people with more than 15% of 
their average per capita intake of animal protein.

Fish used for human consumption grew by more than 90 million tonnes in the 
period 1960-2009 (from 27 to 118 million tonnes). The share of fishery and 
aquaculture production entering international trade increased from 25% in 1976 
to about 39% in 2009. In 2008 the value of world exports reached a record value 
of USD 102 billion, declining by 6% in 2009. Aquaculture now provides 47% of 
global fish used for human consumption and has been the fastest growing food 
sector for many years.

Employment in fisheries and aquaculture has grown substantially in the last three 
decades, with an average rate of increase of 3.6% per year since 1980. In 2008, 
44.9 million people were employed in capture fisheries or in aquaculture, at 
least 12% of whom were women. For each person employed in capture fisheries 
and aquaculture production, approximately three jobs are produced in secondary 
activities, with an estimated total of more than 180 million jobs in the entire fish 
industry. Employment in the fisheries and aquaculture sectors has grown faster 
than the world’s population and faster than employment in traditional agriculture.
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Importance / Issues

Communities

Tourism While the growth of tourism has been accompanied by significant challenges – 
for instance, in terms ofGreenhouse Gas (GHG) emissions, water consumption, 
discharge of untreated water, waste generation, damage to local terrestrial and 
marine biodiversity, and threats to the survival of local cultures and traditions – 
tourists are driving the greening of the sector, as seen by the recent 20% annual 
growth rate enjoyed by ecotourism; about six times the industry- wide rate of 
growth.

Travel and tourism are human-resource intensive, employing 230 million people or 
8% of the population of developing countries, and it is estimated that one job in 
the core tourism industry creates about one and a half additional or indirect jobs 
in the tourism-related economy. In the Seychelles, coastal tourism contributes 
46 to 50% of GDP, 70% of foreign income and employs 20% of the population. 
In Cape Verde, tourism is the most important economic resource. The downside 
of tourism which many coastal nations are pursuing as the ‘engine of growth’ 
includes capital intensive infrastructure, inadequate services for waste disposal 
and inadequate enforcement of environmental or coastal regulations on construc-
tion and waste minimisation, placing serious pressures on the near shore marine 
ecosystem. Tourism has also frequently been found to displace local people from 
their livelihoods while others benefit from the new activity. This reinforces the 
need for sound planning, regulation and enforcement.

Ports & Infrastructure/ 
Maritime Transport

Ports and associated infrastructure provide significant employment and economic 
benefits to local areas, and also act as the hub for the majority of incoming and 
outgoing ocean commerce. International shipping transports more than 90% of 
global trade and is therefore a crucial underpinning of sustainable development. 
Both developing and developed countries benefit from seaborne trade. The nature 
of shipping is such that developing countries can and do become major partici-
pants in the industry itself generating income and creating wealth by so doing. 
Short-sea-shipping, which encompass the movement of cargo and passengers 
mainly by sea, without directly crossing an ocean, could play a vital role in devel-
oping countries’ future transport systems by creating low carbon supply chains 
and Green Economy jobs. The development of short-sea-shipping can help to 
reduce the growth of road transport, establish a balance between modes of trans-
port, bypass bottlenecks and contribute to green transports as well as improved 
safety and have general positive effects on human health and local ecosystems.

Measures adopted by IMO, or under development, have put shipping companies 
and the industry in general under increasing scrutiny and have increased expecta-
tions regarding reduction of ships’ emissions, including GHGs, prevention of the 
spread of invasive species through ballast water and hulls, and decreased pollu-
tion from ships. While the contribution of shipping to GHG emissions is only 2.7% 
at present, rapid growth of the global economy including exports means this pro-
portion is increasing relative to many other sources. In July 2011, IMO formally 
adopted treaty obligations to reduce GHG emissions from international shipping.

egRo@leL;k

leqnk;

i;ZVu i;ZVukrhy ok<hus y{k.kh; vkOgkus mHkh dsyh vkgsr- tls dh gfjrx`g ok;q mRltZukr 
¼GHG½] ik.;kph [kir] mipkj u dsysY;k ik.;kpk fupjk] dpjk fufeZrh] tehuhojhy 
o lqnzkrhy tSofofo/krsps uqdlku o LFkkuh; laLÑrh o ijaijka ;kauk /kksdk;k {ks=kP;k 
fgjoGhdMhy i;ZVdkaps vkd”kZ.k] vyhdMs vk<GY;kuqlkj bdksVqfj>ee/khy 20 VDds ok<( 
m|ksx {ks=krhy ok<his{kk lgk iVhus ok<-

Áokl o i;ZVu ;kaP;keqGs ekuokyk m|ksx feGrkr] tsFks 230 n’ky{k yksdkauk fdaok 
fodlu’khy ns’kkaP;k yksdla[;sP;k 8 VDds yksdkauk jkstxkj feGrks vkf.k R;kyk 
vanktkuqlkj ,d uksdjh i;ZVu m|ksxkus] nhM vf/kÑr fdaok vÁR;{k ukSdjh i;ZVu 
lacaf/kr vFkZO;oLFksr r;kj djrs- fl;kpsysle/;s fdukjh i;ZVu GDP P;k 46 rs 50% 
;ksxnku nsrs- 70% ijns’kh mRiUu vkf.k 20% yksdkauk jkstxkj nsrs- dsi osMsZZe/;s i;ZVu 
gs ,d egRoiw.kZ vkfFkZd lalk/ku vkgs- i;ZVukpk Li”Vhdj.kkRed Hkkx tks vusd fdukjh 
Hkkxokys ns’k ikBiqjoBk djr vkgsr tls dh ^^Áxrhps baftu^^ ;ke/;s HkkaMoy l[kksy 
ik;kHkqr lqfo/kk] dpÚ;kP;k foYgsokVhlkBh viqÚ;k lsok]] vkf.k cka/kdke vkf.k dpjk deh 
dj.;kojhy i;kZoj.kh; fdaok fdukjh fu;eukaph viqjh vaeyctko.kh ;kauh fduk;kZojhy 
leqæh ifjfLFkrhdhoj vk.k[khup ncko vk.kyk vkgs- i;ZVukeqGs vls vk<Gwu vkys vkgs 
dh LFkkuh; turk R;kP;k miftohdsP;k lk/kukaiklwu nwljhdMs jgko;kl tkrs vkf.k 
brj yksdkauk uohu Ñrhiklwu Qk;nk gksrks- ;keqGs mRre ;kstukaph] fu;ekoyhph vkf.k 
vaeyctko.khph vko’;drk Hkklrs-

canj o ik;kHkqr lqfo/kk@
leqnzkps i;ZVu

canjs o ik;kHkqr lqfo/kkaeqGs LFkkuh; Hkkxkr jkstxkj o vkfFkZd Qk;ns gksrkr vkf.k ;s.kkÚ;k o 
tk.kkÚ;k leqnzh ok.khT;klkBh eq[; dsanz curkr- vkarjjk”Vªh; tgkt okgrqdhus  90%is{kk 
tkLr tkxfrd O;kikj r;kj gksrks o R;keqGs ‘kk’or Áxrhyk egRokpk vk/kkj feGrks- nksUgh 
fodlhr o fodluf’ky ns’kkauk leqnzh O;kikjkpk Qk;nk feGrks- tgktkps xq.k/keZp vls 
vkgsr dh fodluf’ky ns’k eq[; lgHkkxh m|ksx leqgkr gksrkr T;keqGs mRiUukps L=ksr 
fuekZ.k gksrkr vkf.k o v’kkus laiÙkh fuekZ.k gksrs- okgrqd leqnzkus djrkr] egklkxj ikj 
u djrk] gs fodluf’ky ns’kkP;k Hkkoh okgrqd O;oLFksyk egRokph Hkwfedk fuHkkorkr] deh 
dkcZu psu o gfjr vFkZO;oLFkk uksdjhr NksVs leqnzh tgktkaeqGs jLrs okgrqdhph ok< deh 
gks.;kl enr gksrs] fdukjh O;kikj] T;kr ekyokgrwd vkf.k çoklh okgrwd eq[;i.ks  
leqækekxsZ vlrs] ftFks çR;{k leqæ ikj dsyk tkr ukgh] rs deh dkcZu iqjoBk ‘k`a[kyk 
vkf.k gfjr vkfFkZd uksdÚ;k fuekZ.k djhr ns’kkP;k Hkfo”;kP;k okgrwd ;a=.kkapk fodkl 
dj.;kr egÙokph Hkwfedk ctkow ‘kdrkr- fdukjh O;kikjkP;k fodklkeqGs jLR;kaP;k 
okgrqdhr ?kV gksrs] okgrqdhP;k ekxkaZe/;s larqyu fuekZ.k gksrs vkf.k gfjr okgrqdhlkBh 
rlsp ekuoh vkjksX; o LFkkuhd i;kZoj.kkoj ldkjkRed ifj.kke gksrks- 

IMO us ?ksrysY;k mik;kaeqGs fdaok ?ksr vlysY;k mik;keqGs tgkt m|ksxkoj ok<ho Nkuuh 
gksr vkgs o R;keqGs GHG lgtgktkrwu deh mRltZu deh Ánw”k.k ik.;krwu Átkrhapk Álkj 
deh gksr vkgs o R;keqGs tgktkeqGs GHG ps l/;k 2-7 mRltZu gksrs- tkxfrd vFkZO;oLFksr 
>ikV~;kus ok< gksr vkgs] fu;kZr ok<r vkgs o R;kP;k vkfFkZd ckdh L=kasrkais{kk ;kps Áek.k 
ok<r vkgs- tqyS 2011 e/;s IMO us tkxfrd tgktkrqu mRltZu deh dj.;klkB GHG 
cjkscj vkSipkfjd djkj dsyk-
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egRo@leL;k

leqnk;

mtkZ 2009 e/;s txkrhy dP;k rsykP;k mRiknukrhy 32% vkWQ’kksvjeqGs gksrs- 2025 e/;s rs 
34% i;Zar ok<sy ¼Eg.kts 83 n’ky{k fiai nj fno’kh½- xYQ vkWQ esfDldkse/;s 4 vkf.k 4000 
foghjh [k.k.;kr vkY;k T;k fofo/k [kksyhaP;k gksR;k- uohu ra=KkukeqGs rsy o ok;q vkf/kd 
[kksykrwu Hkfo”;kr dk<rk ;srhy- txHkjkrhy leqækrhy dkekae/kwu rsykP;k VkD;kae/kwu  
gks.kkjh rsykph xGrh] leqæh i;kZoj.kkr ços’k dj.kkÚ;k rsykP;k dsoG 7-7% vkgs-

leqnzh mtkZ ra=KkukeqGs fo|qr fuehZrhpk v{kj mtkZ L=ksr tks loZ txkrhy Áns’kkr 
miyC/k vkgs T;kr ykVk Áokg leqnzkrhy o ik.;kP;k [kkjsi.kkpk] xzWMh,aV okijyk tkrks- 
ek= gk rsFksp okijyk tkrks tsFks tkxk ekx.kh dsanzkP;k toG vlrs o R;kposGh LFkkuh; 
ifjfLFkrhdhP;k uqdlkukpk lekos’k gksÅ ‘kdrkss- 

v’;k ifj.kkeh leqnzh ra=Kku gs mtkZ L=ksrkr lokZr deh fodlhr >kysys vkgs o R;kyk 
lokZr dk;Z{ke o Áek.kktksxh dj.;klkBh iq<h la’kks/ku vkf.k lkoZtfud xqaro.kqdhph xjt 
vkgs-

lqekjs okjs gs Hkkoh v{k; ‘kDrh fodkl dj.;kr eq[; ÁHkkoh jg.kkj vkgs- vkWDVksoj 
2010 i;Zar 3-16 fxxkoWV ,o<h iou ‘kDrh {kerk eq[;rk mRrjh ;qjksie/;s dk;Zjr gksrh- 
vfrjhDr 26 fxxkoWV {kerk 2014 iqohZ LFkkihr dsyh tkbZy eq[;rk ;quk;VsM fdaxMe 
o teZuh Áeq[k cktkjisB vlsy- lqekjs iou {kerk 2020 i;Zr Áek.k 75 xhxkoWVi;Zar 
iksgksp.;kph vis{kk vkgs] T;kr phu o vesfjdkpk eksBk lgHkkx vlsy- usgeh ok<ho  
ekx.kh lkxjh tkxsyk vkgsp] T;kr mtkZ o brj okijklkBh xjt Hkklsy rh ;kstuk o  
{ks= fuf’prh t’kh dkgh leqnzh vodk’kh; ;kstuk bZbZ>sM ns’kkar lekowu ?;koh ykxsy-

ifjfLFkrhdh lsok

iqjoBk lsok% i`FohP;k okrkoj.kkr vlysY;k v‚fDltuP;k v/kZs cufo.;klkscr] leqæh ouLifr Iyod vls 
dckZfud inkFkZ r;kj djrkr ts ifjfLFkrhd O;oLFksP;k okgd {kersl fuf’pr djrkr] th 
ekls vkf.k lkxjh lLru çk.;kai;aZr vUukps tkGs dk;e jk[krs vkf.k v[ksjhl R;kpk ykHk 
ekuoh okijklkBh gksrks- leqnzh ifjfLFkrhdhpk yofpdi.kk vHkax jk[k.;klkBh tSofofo/krsph 
o vkokl lqj{kk vkf.k iqu%LFkkiuk ewyr% egRokps vkgsr-

lsokaps fu;eu% okrkoj.kkrhy 57% dkcZu leqnzh thoka}kjk ?ksrys tkrs vkf.k 50 rs 51% leqnzh ouLirh}kjk  
?ksrys tkrs T;kr [kkjQqVh] ehB eklk] leqnzh xor] Eg.kts Cyw QkWjsLV ts 0-5 is{kk tkLr 
leqnzh rG O;kirs- l/;k leqnzkr] ekuoh dk;kaZeqGs mRlftZrdkcZu Mk; vkWDlkbZM T;kP;keqGs 
leqækrhy vkEyrk ok<rs] 26% gqu vf/kd gs leqnz ‘kks”kwu ?ksrks- egklkxj gk okrkoj.k o 
gokeku fu;a=.kkr egRokph Hkwfedkikj ikMrks rj fdukjh {ks= iqjkiklwu laj{k.k /kqi fu;a=.k 
l[kksy Hkkxkr jgk.kkÚ;k leqnk;klklkBh vkf.k iks”kdkph foYgsokV yko.;klkBh foghjhps 
dke djrks- gokeku cnykr egklkxjkps tkLr ik.;kps ck”ihHkou gksÅu okrkoj.k m”.k 
gksrs o gosps rkieku p<rs vkf.k ;keqGs okÚ;kpsgh ok<rs- R;k cnY;kr] gok leqnz likVhyk 
Hkqi`”Bkyk lekarj <dyrs vkf.k dksjhvksyhl ifj.kkekkeqGs tks i`FohP;k ifjHkze.kkeqGs 
gksrks egklkxjkP;k i`”BHkkx Áokgkyk fiVkGrks o mlGh ekjrks- R;kcjkscj i`”BHkkxkojhy 
¼ik.;kP;k ?kursrhy QjdkeqGs itZU;] okg.ks vkf.k ck”ihHkoukP;k lerksyi.kkeqGs½ mH;k 
fdaok FkeksZgykbZu [kksy egklkxjkP;k vfHklj.kkyk] ;k egklkxjkpk m”.krk okVi o 
tkxfrd gokeku fu;af=r djrs- egklkxj okrkoj.k cny vkf.k ifjorZu’khyrsps tj 
fujarj fujh{k.k dsys rj nwj fdukjh çns’kkalfgr laiw.kZ txkrhy fpjLFkk;h fodklkyk  
vk/kkj ns.kkÚ;k ?kVdkaph ekfgrh feGw ‘kdsy-

lkaLd`frd lsok fdukjh {ks=s vkf.k leqæh lalk/kus R;kr jkg.kkÚ;k vkf.k R;kapk okij dj.kkÚ;k leqnk;kalkBh 
iqjsls lkaL—frd vkf.k ,sfrgkfld egÙokps vlrkr- fodlu’khy ns’kkae/;s vkf.k SIDS e/;s] 
dkgh osGk rs dsoG vUuinkFkkZps L=ksrkp feGowu d:u nsr ukghr] rj ek’kkauk çfFkus vkf.k 
egRokph iks”kd æO;s ns[khy nsrkrkr] i.k rs fodlu’khy ns’kkae/;s vkf.k SIDS e/;s] vusd 
leqnk;kauk gtkjks o”kkaZiklwu jfgok’kh {ks=s ns[khy iqjohr vkgsr- fdukjh {ks=s vkf.k leqæh 
lalk/kus ;kaP;k lkSan;kZpk ykHk vusd çdj.kkae/;s lacaf/kr i;ZVu ykHk iqjforks vkf.k tjh 
vkfFkZd ckcrhr ;kps ewY; dj.ks dBh.k vlys] rjh ns[khy gk ,d vk/kkj vlrks T;koj 
dkgh i;ZVu gksr vlrs-

Importance / Issues

Communities

Energy In 2009, offshore fields accounted for 32% of worldwide crude oil production. 
It should rise to 34% in 2025 (that is, 23 million barrels per day) 4 and over 
4,000 wells drilled in the Gulf of Mexico at all depths. New technologies will al-
low greater exploitation of oil and gas at increasing depths in the future. Oil spills 
from oil tankers operating at sea world-wide account for only 7.7% of oil entering 
the marine environment.

Marine energy technologies which exploit the energy of the tides, waves and cur-
rents of the sea, as well as temperature and salinity gradients, for the generation 
of electricity is an emerging source of renewable energy that in principle, exists in 
all the world’s regions. It is however exploitable in practice only at sites that are 
close to demand centres and where, at the same time, damage to local ecosys-
tems can be contained. 

As a result, marine technologies are the least developed of the renewable energy 
technologies and would require much further research and public investment to 
become cost-efficient and scalable.

Offshore wind on the other hand will be a major influence on future renewable 
energy development. As of October 2010, 3.16 gigawatts of offshore wind power 
capacity was operational, mainly in Northern Europe. More than 16 gigawatts 
of additional capacity will be installed before the end of 2014 and the UK and 
Germany will become the two leading markets. Offshore wind power capacity is 
expected to reach a total of 75 gigawatts worldwide by 2020, with significant 
contributions from China and the US. The ever increasing demand for marine 
space to accommodate energy as well as other uses will require the establishment 
of planning and zoning processes such as marine spatial planning within nations’ 
EEZ.

Ecosystem Service

Provisioning Services In addition to producing half of the oxygen in the earth’s atmosphere, marine 
phytoplanktons produce the organic matter that determines the carrying capac-
ity of the ecosystem which sustains the food web up to fish and marine mam-
mals, and ultimately human consumption. Biodiversity and habitat protection 
and restoration are of fundamental importance to maintaining resilience of ocean 
ecosystems.

Regulating services 57% of atmospheric carbon captured by living organisms is captured by marine 
organisms, and of this between 50 and 71% is captured by the ocean’s vegetated 
habitats including mangroves, salt marshes, sea grasses and seaweed, so-called 
blue forests, which cover less than 0.5% of the seabed. Currently the ocean 
absorbs more than 26% of the carbon dioxide emitted to the atmosphere from hu-
man activities, resulting in increased acidity of the ocean. Oceans play a key role 
in atmospheric and climate regulation, while coastal areas provide flood protec-
tion, and erosion control for low lying communities, and act as a sink for waste 
and nutrient disposal. With climate change, a warmer ocean would tend to evapo-
rate more water vapour into the air and to warm the atmosphere, increasing air 
temperature gradients and, consequently winds. In turn, winds push horizontally 
against the sea surface and, in combination with the Coriolis effect due to the 
earth’s rotation, drive ocean surface current and upwelling patterns. In parallel, 
differences in the density of surface waters (driven by the balance between pre-
cipitation, run-off, and evaporation), drive the vertical or ‘thermohaline’ circula-
tion of the deeper oceans. Through this ocean circulatory system, the oceans and 
atmosphere distribute heat and regulate global climate. Sustained observations of 
ocean climate change and variability will provide insight into the future climate 
factors underpinning local sustainable development all over the globe, including 
far from the coast.

Cultural services Coastal areas and marine resources are of substantial cultural and historic signifi-
cance to the communities that inhabit and use them. In developing countries and 
SIDS, they sometimes provide not only the main sources of food, including protein 
and important nutrients from fish, but have been providing settlement areas for 
millennia for many communities in developing countries and SIDS. The aesthetic 
benefit of coastal areas and marine resources provides corresponding tourism ben-
efit in many cases, and although difficult to value in economic terms, is the basis 
upon which some tourism is founded.
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2.2.3 	 Human well-being, ecosystem services and livelihood sustainability

The Millennium Ecosystems Assessment uses the concept of well-being, which is far more inclusive 

than livelihood (See Figure).

The consequences of the biodiversity loss and resulting loss of ecosystem services has far reaching 

impact on livelihoods and overall wellbeing of human communities. Human well-being has multiple 

constituents, including basic material for a good life, freedom and choice, health, good social relations, 

and security. Well-being is at the opposite end of a continuum from poverty, which has been defined as 

a “pronounced deprivation in well-being.”The constituents of well-being, as experienced and perceived 

by people, are situation-dependent, reflecting local geography, culture, and ecological circumstances.

2.2.3 	 ekuoh dY;k.k] ifjfLFkrhdh lsok o mithfodk ‘kk’orrk

lq[kkpk ifjfLFkrhdh ewY;kadu gs LokLF; ladYiuk okijrs th] tkLr miftfodsP;k lk/kukais{kk O;kid vkgs 
¼vk—rh igk½-

tSofofo/krsph gkuh o R;keqGs ifjfLFkrhdh lsok ;kapk izHkko miftfodsps lk/ku vkf.k ekuoh leqnk;kps fgr 
;koj gksrks- ekuoh dY;k.kkr] pkaxY;k vk;q”;klkBh ykx.kkÚ;k ewyHkwr lkexzhacjkscj Lokra«; vkf.k fuoM] 
vkjksX;] pkaxys lkekftd laca/k vkf.k lqj{kk vls vusd ?kVd vkgsr- dY;k.k gs v[kaM nkfjæîkps fo:) Vksd 
vkgs] ts LokLF;ke/khy Li”V oafprrkß vls Li”V dsysys vkgs- dY;k.kkps ?kVd] yksdkadMwu vuqHko ?ksÅu vkf.k 
letqu ?ksowu] LFkkfud Hkwxksy] laLd`rh vkf.k Ik;kZoj.kh; ifjfLFkrh izfrfcafcr djr] ifjfLFkrhoj voyacwu 
vlrkr-

Surrounded by the Indian Ocean, the Arabian Sea and the Bay of Bengal, India has over 7500 km of coast-

line, which spans 13 maritime mainland states and union territories (UTs). India has a variety of coastal 

and marine ecosystems that are storehouses of biodiversity. From an economic perspective, these coastal 

and marine ecosystems are of great importance in that they provide a wide range of ecosystem goods and 

services. Approximately 20 per cent of India’s population lives in coastal areas, with a large proportion 

based in coastal urban centres such as Mumbai, Chennai and Kolkata. For those who live along the coastal 

belts, the fi sheries sector is vital, providing employment to over 6 million people, and accounts for 1.07 per 

cent of India’s total GDP. 

See more at http://www.mangrovesforthefuture.org/countries/members/india/#sthash.ADBzs6Q7.dpuf.

fganh egklkxj] vjch leqnz vkf.k caxkyP;k milkxjkus os<ysY;k Hkkjrkyk 7500 fd-eh- fdukjk vkgs- T;kpk foLrkj 
13 leqnzh jkT; vkf.k dsanz’kklhr izns’kkr vkgs (UTs). Hkkjrke/;s fofo/k fdukjh o leqæh ifjfLFkrhdh vkgsr Tkh 
tSofofo/krsph HkkaMkjx`gs vkgsr- ifjfLFkrhdh oLrw vkf.k lsokaph foLr`r Js.kh nsr vlY;kus vkfFkZd n`f”Vdksukrwu 
fdukjh o leqnzh ifjfLFkrhdh Qkj egRoiw.kZ vkgsr- toGikl 20 VDds Hkkjrkph yksdla[;k fdukjh {ks=kr jgkrs 
T;kr eksBk Hkkx eqacbZ psUubZ vkf.k dydRrk ;k ‘kgjh fdukjh dsanzkr vkgs- 6 n’ky{kis{kk tkLRk yksdkauk jkstxkj 
ns.kkjk vkf.k HkkjrkP;k ,dw.k GDP P;k 1-07 VDds vlysyk eRL;ks|ksx] fdukÚ;koj jkg.kkÚ;kalkBh egRokpk vkgs-

vf/kd ekfgrhlkBh igk http://www.mangrovesforthefuture.org/countries/members/india/#sthash.ADBzs6Q7.

dpuf.

Approximately 60 per cent (15 out of 24) of the ecosystem services evaluated in the Millennium 

Ecosystem As- sessment (including 70 per cent of regulating and cultural services) are being de-

graded or used unsustainably. Loss of biodiversity, in terms of habitat, species and genetic diversity, is 

enormous. 

The ecosystem services that have been degraded over the past 50 years include capture fisheries, 

water supply, waste treatment and detoxification, water purification, natural hazard protection, regula-

tion of air quality, regula- tion of regional and local climate, regulation of soil erosion, spiritual 

feysfu;e ifjfLFkrhdh ewY;ekiue/;s ewY;kadu dsysY;k vankts 60 VDds ¼24 iSdh 15½ ifjfLFkrhdh lsok fouk’k 
ikor vkgsr fdaok fouk’k iko.;kbrD;k okijY;k tkr vkgsr- oLrhLFkkukP;k n`”Vhus tSofofo/krsph gkuh] iztkrh 
vkf.k vuqoaf’kd oSfo/; izpaM vkgs-

toGikl 50 o”kkZr ?kljsY;k ifjfLFkrhdh lsokae/;s ekls idM.ks] ik.kh iqjoBk dpÚ;kojhy izfØ;k o fo”kkjh 
?kVd dk<wu Vkd.ks] ty’kq)hdj.k uSlfxZd ladVkaiklwu laj{k.k] gosP;k ‘kq)rsps fu;eu] izknsf’kd vkf.k LFkkfud 
gokekukps fu;eu /kwi fu;eu] vk/;kfRed iw.kZrk vkf.k lkaSn;kZpk miHkksx] ;akpk lekos’k vkgs-& ifjfLFkrhdh lsokaps 
nksu mi;ksx vkgsr& dWIpj o ‘kq) ik.;krhy eRlks|ksx&gh l| ekx.khyk iw.kZ dj.;klkBh iqjs’;k 

Fig: Ecosystem Services and Human Well-being vkÑrh: fefyfu;e bdksflLVhe vlslesaVuqlkj

ifjfLFkrhdh lsok

vUu 
'kq) ik.kh 
ykdqM o rarq 
ba/ku

oS;fDrd lqj{kk 
lqjf{kr lalk/ku izos'k 
vkiRrhiklwu lqj{kk

iqjs'kh mithfodk 
iqjsls iks"kd vUu 
fuokjk 
oLrwi;Zar izos'k oS;fDrd ewqY; 

vkf.k vfLrRo 
lk/; dj.;klkBh 
l{ke gks.;kph 

lqla/kh'kDrh 
LoLFk okV.ks 
'kq) gok vkf.k  
ik.kh feG.ks

lkekftd la;ksx 
ijLijkafo"k;h vknj 
brjkauk enr dj.;kph {kerk

iks"k.k lk;dy 
ekrh fufeZrh 
izkFkfed mRiknu

gokeku fu;eu 
iqj fu;eu 
jksx fu;eu 
ik.kh fu;eu

lkSan;kZapk vuqHko ns.kkjs 
vk/;kfRed 
'kS{kf.kd 
euksjatd

iqjoBk

lqj{kk

vkjksX;kps ?kVd

mRre thouklkBh eqyHkwr 
lkexzh fuoM vkf.k 

dkjokbZps 
Lokra«;

vkjksX;

pkaxys lkekftd laca/k

vk/kkj nsr vkgs

i`Fohojhy tSofofo/krk
L=ksr% fefyfu;e bdksflLVe vlslesaV

fu;ked

lkaLÑfrd
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ikrGhoj vkgs] Hkfo”;kr cjsp deh vlsy- egRokP;k O;kolk;hd ekls lkBo.kwdh iSdh ,d prqFkkaZ’k tkLr  
izek.kkr vkgsr- ¼tks uDdhp mPp vkgs½ 1980 i;Zar ekuok}kjs idMY;k xsysY;k ek’;kaps izek.k ok<ys] i.k  
vkrk rs lkB~;kP;k derjrseqGs ?kVys vkgs-

UNEP P;k vgokykuqlkj tkxfrd ‘kq) ik.;kpk okij 5 rs ‘kD;rks 25 VDds nh?kZdkyhu miyC/k iqjoB;kis{kk 
ok<rks- ra=Kkukus ik.;kps ,dk tkxso:u nqlÚ;k tkxsoj LFkykarj.k d:u fdaok vfrfjDr ty milk d:u 
gs Hkkxoys tkrs- ¼deh rs e/;e fuf’prrk½- 15 rs 35 VDds flapu folxZ gs iqjoB~;kis{kk tkLr vkgsr o R;keqGs 
v’kk’or vkgsr ¼deh rs e/;e fuf’prrk½-

xsY;k 50 o”kkZae/;s 24 iSdh 4 ifjfLFkrhdh lsok o`f)axr >kY;k vkgsr- R;kiSdh 3 e/;s vUu mRiknu fids i’kq/ku 
o tythoukpk lekos’k vkgs- taxyrksMheqGs 19O;k o 20 O;k ‘krdkP;k lq:okrhyk Hkwizns’kh; ifjfLFkrhdh ;k 
ljkljh dkcZu ckgsj Vkd.;kps fuOoG L=ksr gksR;k] i.k ekxP;k ‘krdkP;k e/;koj iquoZfudj.kkP;k iz;RukaeqGs 
iw.kZi.ks Fkkacys- v’kkizdkjs xsY;k 50 o”kkZae/;s ifjfLFkrhdhaP;k tkxfrd gokeku fu;fer dj.;kP;k Hkwfedk dkcZu 
foyxhdj.kkus ok<Y;k vkgsr-

fulfilment, and aesthetic enjoyment. The use of two ecosystem services – capture and fresh water 

fisheries – is now well beyond levels that can be sustained even at current demands, much less future 

ones. At least one quarter of important commercial fish stocks are overharvested (high certainty). The 

quantity of fish caught by humans increased until the 1980s but is now declining because of the short-

age of stocks.

According to UNEP reports, FROM 5 per cent to possibly 25 per cent of global freshwater use exceeds 

long-term accessible supplies. It is now met either through engineered water transfers or overdraft 

of groundwater supplies (low to medium certainty). Some 15-35 per cent of irrigation withdrawals 

exceeds supply rates and are therefore unsustainable (low to medium certainty).

Of the 24 ecosystem services, only 4 have been enhanced in the past 50 years, three of which involve 

food production — crops, livestock, and aquaculture. Terrestrial ecosystems were on average a net 

source of CO2 emissions during the 19th and early 20th centuries due to widespread deforestation, 

but became a net sink around the middle of the last century due to reforestation efforts. Thus, in the 

last 50 years, the role of ecosystems in regulating global climate through carbon sequestration has also 

been enhanced.:

‘kq) fi.;kps ik.kh gs txkrhy vusd Hkkxkr leqnzh ik.;kiklwu feGoys tkrs- vjsfc;u vk[kkrkr txkrhy v/;kZis{kk 
tkLr ik.kh ‘kq)dj.;kph {kerk vkgs th izfr fnol 11 n’ky{k ?kuehVjis{kk tkLr vkgs- dkgh ns’k ik.kh  
‘kq)hdj.kkoj voyacwqu vlrkr] mnkgj.kkFkZ dqoSrps 90% fi.;kps ik.kh leqnzkiklwu feGrs- ‘kq)hdj.k ra=Kku tl 
tls fodluf’ky ns’kkauk o flMlyk tkLr fdQk;r’khj o miyC/k gksÃy rlk] txHkjkr R;kpk ok<rk vaxhdkj 
ikg.;kph vki.k vis{kk d: ‘kdrks T;keqGs ‘kq) ik.;kph derjrk deh gksbZy vkf.k leqnzh ik.kh LoPN Bso.;kph 
xjt okVsy- R;kp osGh [kkjV vo’ks”k ts ‘kq)hdj.kkrqwu fu?krkr rs LFkkfud leqnzh ifjfLFkrhdhoj udkjkRed  
ifj.kke nsÅ ‘kdrkr- R;keqGs ;k ifj.kkekaauk deh dj.;klkBh ;ksX; O;oLFkkiu /kksj.k vaeykr vk.kys ikfgts-  
‘kq)hdj.kkyk tkLr mtkZ ykxr vlY;keqGs ts ns’k R;koj voyacqu vkgsr R;kauk deh dkcZu ‘kDrh /kksj.k BGd 
d:u ikBiqjkok dj.ks t:jh vkgs-

L=ksr% IOC/UNESCO, IMO, FAO, UNDP. (2011). egklkxj vkf.k fdukjh ‘kk’orlkBh udk’kk- iWjhl IOC/UNESCO

Fresh drinking water is increasingly derived from marine waters in many parts of the world. The Arabian 

Gulf has about half of the world’s desalination capacity, with a combined seawater desalination volume ex-

ceeding 11 million m3/day. Some countries are especially dependent on desalination, e.g. 90% of Kuwait’s 

potable water comes from the sea. As desalination technology becomes more affordable and available to 

developing nations and SIDS, we expect to see its adoption increased around the world, thereby decreasing 

fresh water shortages and increasing the need to ensure marine waters are clean. At the same time, saline 

residues from desalination can have local negative impacts on marine ecosystems so proper management 

regimes need to be put in place to minimise these effects. Desalination also tends to be very energy inten-

sive underscoring the need for nations that depend on desalination to also aggressively pursue low carbon 

energy strategies.

Source: IOC/UNESCO, IMO, FAO, UNDP. (2011). A Blueprint for Ocean and Coastal Sustainability. Paris: IOC/UNESCO

fdukÚ;kojhy oLrhLFkkus fdukÚ;kojhy 
leqnk; vkf.k 'kgjkps oknG vkf.k /kwi 

gks.;kiklwu laj{k.k djrkr-

fulxZjE; fdukjiêîk] csVs 

vkf.k izokG csVs euksjatd 

la/kh nsrkr] tls Ldqck 

Mk;foax] leqnzh dk;kfdax 

vkf.k ukSdku;u

unhdkBps leqnzh xor vkf.k [kkjQqVh  

ulZjh vf/koklkaukO;kikjh /;s;kus  

eklGh o dBh.k dopkP;k iztkrh  

iznku djrkr

egklkxj vki.k 'okl ?ksr 

vlysY;k izk.kok;wP;k v/kkZ 

izk.kok;w cuforkr-

leqnzkrhyÅtkZ fdukjh 

fodklkyk ikBhack 

ns.;klkBh 'kDrh iznku 

djrs-

leqnzh ifjfLFkrhdh leqnzh xor] [kkjQqVh 

vkf.k ehBkP;k nynyhalghr gjhrx`g 

ok;wyk ?kVowu dkcZu lekIrhps dke 

djrkr

LoLFk izokG csVsa leqnzh  

tSofofo/krps gkWVLikWV vlrkr 

vkf.k uohu vkS"k/kh vkf.k 

vkjksX;o/kZd mRiknukaps L=ksr 

vlrkr-

leqnzkrhy nxMkaph okGw 

curs vkf.k rVjs[ksyk xaHkhj 

oknGkiklwu okpors-

'kk'or eRL;ks|ksxvUu iznku 

djrs] uksdÚ;kaph fufeZrh djrs 

vkf.k LFkkfud vFkZO;oLFksyk 

vk/kkj nsrs-

[kkjQqVh vkf.k feBkps 

nyny gkfudkjd volkn 

vkf.k vfrfjä iks"kdkauk 

osxGs djr] uSlfxZd  

xkG.khps dke djrkr-
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Valuing the ocean: 

The Boston Consulting Group in collaboration with the Global Change Institute and WWF recently estimated 

that the ocean generates economic benefits worth at least US$2.5 trillion per year. 

The total value of the ocean’s underpinning assets is at least US$24 trillion (Hoegh-Guldberg et al., 2015). 

Underpinning the value estimates are direct outputs (e.g. fishing), services enabled (e.g. tourism, educa-

tion), trade and transportation (coastal and oceanic shipping) and adjacent benefits (e.g. carbon sequestra-

tion, biotechnology)(BCG, 2015). More than two-thirds of this value relies on healthy ocean conditions. 

However, the values highlighted are considered to be vast underestimates. The study did not attempt to 

assess the value of less well understood ecosystems such as seamounts and deep-sea habitats. Moreover, 

the study did not consider the role the ocean plays in atmospheric regulation, carbon storage and planetary 

temperature control – nor its incalculable spiritual and cultural values. The ocean is, of course, infinitely 

valuable: without it, life on Earth simply could not exist. It also has an intrinsic value, irrespective of human 

perceptions. Valuation tools are not about putting a price tag on our ocean assets so they can be commod-

itized, but about enabling decision-makers to make smarter choices so present and future generations can 

continue to enjoy the benefits of a healthy ocean.

 See more at http://www.mangrovesforthefuture.org/countries/members/india/#sthash.ADBzs6Q7.dpuf.

Ekgklkxjkps ewY;ekiu%

Ukqdrkp] ^n cksLVu dUlfYVax xzqi^ us Xykscy psat bufLVVÓwV vkf.k WWF;kaP;k lg;ksxkus vlk vankt orZoyk dh 
egklkxj Áfro”khZ fdeku US$2.5 fVªfy;u brds vkfFkZd ykHk nsrks-

egklkxjkP;k ewyHkwr ekyeRrsph ,dw.k fdaer fdeku US$24 fVªfy;u ¼gsx&xYMcxZ et al., 2015½ vkgs- FksV 
mRiknus ¼mnk-eklsekjh½] l{ke lsok ¼mnk- i;ZVu] f’k{k.k½] oLrw&fofue; vkf.k okgrwd ¼fdukjh vkf.k egklkxjh 
tgkt okgrwd½ vkf.k toGps ykHk ¼mnk-dksGlk vf/kxzg.k] tSora=Kku½ ¼BCG] 2015½ gs ewY;vanktkl etcqrh 
nsrkr- nksu r`rh;ka’k is{kkgh vf/kd ewY;oku ?kVd fujksxh egklkxjkP;k ifjfLFkrhoj voyacwu vlrkr- 

rjh] gh rkjkafdr ewY;s eksBÓk Áek.kkr deh egRokph letyh tkrkr- ;k vH;klkus leqnzh&ioZr vkf.k l[kksy leqnzh 
oLrhLFkkus v’kk deh toGiklP;k ifjfLFkRkhdhP;k ewY;kadukpk Á;Ru dsyk ukgh- ;kf’kok; ;k vH;klkus okrkoj.kkps 
fu;eu] dkcZupk lap; vkf.k xzgkP;k rkieku fu;a=.kkr egklkxjkP;k Hkwfedspk fopkj dsyk ukgh] rlsp R;kP;k 
v/;kfRed vkf.k lkaLd̀frd ewY;kapkgh fopkj dsyk ukgh- vFkkZr] egklkxj gk [kwi ekSY;oku vkgs% R;kP;kf’kok; ìFOkhojhy 
thou vfLRkROkkr jkgw ‘kdr uOgrs- ekuokl let.;kP;k ‘kDrhis{kkgh osxGs vls R;kps ew[; ewY; vkgs- ewY;kadu lk/kus gh 
vkiY;k egklkxjkP;k ekyeRrsoj fderhpk f’kDdk ykowu R;kps O;kikjhdj.k dj.;klkBh ukghr rj] orZeku vkf.k Hkkoh 
fi<Ókauh fujksxh egklkxjkPks Qk;ns miHkksx.ks pkyw Bsokosr ;klkBh fu.kkZ;dkauk iDdh fuoM djrk ;koh ;klkBh vkgsr- 

vf/kd ekfgrhlkBh igk See more at http://www.mangrovesforthefuture.org/countries/members/india/#sthash.

ADBzs6Q7.dpuf.

Given the kind ongoing trend of exploitation of marine resources, WWF came up with One Planet Perspective that 

provides a framework for making better choices for the marine environment. 
Lkeqnzh lalk/ku L=ksr ‘kks”k.kkP;k l/;k pkyw vlysY;k çpyukeqGss WWFus *,d xzg n`f”Vdksu* fnyk vkgs tks leqnzh  
Ik;kZoj.kkdfjrk mRre fuoM dj.;klkBh pkSdV iznku djrks-

vkfFkZd izokg 
iqufuZnsZf'kr

• � ifjfLFkrhdh 
lsokalkBh iSls 
Hkj.ks

• � HkkaMoykauk 
dk;kdYi 

• � fu/kh@vuqnku 
iqufuZnsZf'kr

• � uSlfxZd HkkaMoy 
ewY;kadu

uSlfxZd HkkaMoykph tio.kwd djk
• � leqnzh lajf{kr {ks=% lkxj vkf.k fdukjh  
yofpdrsph jksiokVhdk 

•  �ifjfLFkrhdh dk;sZ
•  �ifjfLFkrhdh iquLFkkZiu

vf/kd mRre mRiknu 
•  �'kk'or eRlks|ksx
• � 'kk'or fdukjh fodkl vkf.k i;ZVu
• � 'kk'or fodkl@ik;kHkwr lqfo/kk

vf/kd ;ksX; i)rhus okij
• � 'kk'or leqnzh [kk|inkFkZ okij
• � tckcnkj i;ZVu
• � mtkZ vkf.k lkeqxzhpk izHkkoh okij

ifjfLFkrhdh 
,dkxzrk

U;k¸;  
lalk/ku  
'kklu

•  �egk  
lkxjkpslapkyu

• � vUu lqj{kk 
• � leqnk;koj  
voyacwu  
O;oLFkkiu jpuk 

• � l'kDrhdj.k@fyax 
leL;k 

vUu] ik.kh] 
mtkZ lqj{kk

tSofofo/krk 
lao/kZu
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2.3 	 'kk'or fodkl Eg.kts dk;\

 

osxosxGÓk i/nrhauh Li”V dsysyh] okjaokj mYysf[kyh 
tk.kkjh O;k[;k] *n czaVya¡M fjiksVZ^ vlsgh vksG[kY;k 
tk.kkÚ;k *vkiys lkekf;d Hkfo”;* e/khy vkgs-

Þ’kk’or fodkl gk Hkkoh fi<ÓkaP;k 
Lor%P;k xjtk Hkkxfo.;kP;k {kers’kh 
rMtksM u djrk orZekukrhy xjtk 
Hkkxfo.kkjk fodkl vkgs-ß

Rks R;kP;k nksu eq[; ladYIkukae/;s vkgs%

•	  �Xkjtkaph ladYiuk] fo’ks”kr% txHkjkrY;k xfjckaP;k 
fo’ks”k xjtk] T;kauk lokZf/kd egRo fnys ikfgts( vkf.k

•	  �orZeku vkf.k Hkfo”;krhy xjtk Hkkxfo.;klkBh  
i;kZoj.kkP;k {kersoj ra=Kku fLFkrh vkf.k lkekftd 
laLFkk ;kaP;k}kjk ca/ku vk.k.;kph dYiuk-

2.3 	 What is sustainable 
development?

 

Defined in many ways, the most frequently quoted 

definition is from Our Common Future, also known as 

the Brundtland Report. 

“Sustainable development is development 
that meets the needs of the present 
without compromising the ability of future 
generations to meet their own needs”

It contains within it two key concepts:

•	 the concept of needs, in particular the essential 

needs of the world’s poor, to which overriding 

priority should be given; and

•	 the idea of limitations imposed by the state of 

technology and social organisation on the environ-

ment’s ability to meet present and future needs.”



 In the next section, we will explore the concept of current and future needs and its link with the pos-

sible availability of resources for future generations via the concept of Ecological Footprint

2.3.1 Ecological Footprint

2.3.1.1  What is ecological footprint?

The simplest way to define ecological footprint would be to call it the impact of human activities 

measured in terms of the area of 

biologically productive land and water 

required to produce the goods con-

sumed and to as- similate the wastes 

generated. (wwf.panda.org)

The concept of ecological footprint 

was originated by Dr. Bill Rees

1.	 Which things are included in 
your Ecological Footprint To 

produce Your Food:

•	 Croplands and orchards

•	 Forests

•	 Pastures and rangelands

2.	 Your energy requirements:

•	 Fuel for your vehicles

•	 Cooking food

3.	 Your housing requirements:

•	 Bricks, Cement, Land

•	 Electricity, water

iq<P;k foHkkxke/;s] vki.k ifjfLFkrhdh ikmy[kw.kkP;k dYius}kjs ;s.kkÚ;k fi<hlkBh l/;kP;k vkf.k Hkfo”;krhy 
xjtk vkf.k lalk/kukaP;k ‘kD; vlysY;k miyC/krslkscr R;kP;k dMhpk ‘kks/k ?ksÅ-

2.3.1 ifjfLFkrhdh[kq.kk

2.3.1.1	 ifjfLFkrhdh[kq.kk Eg.kts dk;\

Economics and Human Development

•	 1.1 billion people surviving on less than $1 per day of income; 70% in rural areas where they are highly de- 

pendent on ecosystem services

•	 Inequality has increased over the past decade. During the 1990s, 21 countries experienced a decline in their 

rankings in the Human Development Index

Access to Ecosystem Services

•	 An estimated 852 million people were undernourished in 2000-02, up 37 million from the period 1997-99 

Per capita food production has declined in sub-Saharan Africa

•	 Some 1.1 billion people still lack access to improved water supply, and more than 2.6 billion lack access to 

improved sanitation

•	 Water scarcity affects roughly 1-2 billion people worldwide

vFkZ’kkL= vkk.kh ekuoh fodkl

•	  �njjkst$1 is{kkgh deh mRi™kkoj xqtkjk.k dj.kkjs 1-1 vCt yksd( ifjfLFkrhdh lsokaoj tkLr Áek.kkr voyacwu vlysys 
70% xzkeh.k yksd

•	  �xsY;k dkgh n’kdkae/;s vlekurk ok<yh vkgs-1990 P;k njE;ku 21 ns’kkauh ekuoh fodklkP;k funsZ’kkadkr ?klj.k 
vuqHkoyh-

ifjfLFkrhdh lsokaph miyC/krk

•	  �2000&02 e/;s vankts 852 n’ky{k yksd dqiksf’kr gksrs- 1997&99 P;k dky[kaMkiklwu mi&vfÝdsP;k lgkjk ifjljkr 
37n’ky{ki;Zar yksdkaps njMksÃ v™k mRiknu ?kVys vkgs-

•	  �1-1vCTk brD;k yksdkadMs lq/kkfjr ik.kh iqjoBÓkP;k miyC/krspk vHkko vkgs vkf.k 2-6 vCt yksdkadMs lq/kkfjr 
lkQ&lQkÃ O;OkLFksP;k mIkyC/krspk vHkko vkgs-

•	  �Ikk.;kps nqfHkZ{k txHkjkr <kscGekukus 1&2vCt yksdkaoj ifj.kke djrs-

t
Som

Riknd
 t

ehu
 

t
SomRiknd

 l
kxj

mtkZ tehu

tSofofo/krk

tSfodn`”VÓk mRiknu{ke tfeuhpk 
ifjlj] lsou oLrwaP;k mRiknuklkBh 
ykx.kkjs ik.kh vkf.k r;kj gks.kkjk dpjk 
ftjo.;klkBhmik; dsysY;k ekuoh 
dk;kZaps ifj.kke g sifjfLFkrhd [kq.kkaph 
O;k[;k lkax.;kph lksih i/nr Bjsy- 
(wwf.panda.org)

ifjfLFkrhd [kq.kkaph dYiuk MkW fcy jhl 
;kauh vfLrRokr vk.kyh-

1.	 Rkqeps v™k cufo.;klkBh dks.kR;k 
Xkks”Vh rqeP;k ifjfLFkrhdh  
[kq.kkae/;s lekfo”V vkgsr%

•	  ‘ksrtfeuh vkf.k QGckxk

•	  Tkaxys

•	  dqj.ks vkf.k Á{ks=

2.	 rqeP;k ÅtkZ xjtk%

•	  rqeP;k okgukalkBh ba/ku

•	  v™k f’kto.ks

3.	 rqeP;k fuokl xjtk

•	  foVk] flesaV] tehu]

•	  oht]ik.kh

cka/kysyh tehu 
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4.	 [krs o fdVduk’kds

•	  dkj[kkU;klkBh ykx.kkjh tehu

5.	 vkS”k/ks

•	  dkj[kkuk

•	  dPpk eky

6.	 [kk|IknkFkkZaph cka/k.kh vkk.kh f’krdj.k

•	  Ckka/k.khlkBh ykx.kkjs lkfgR;

•	  Ckka/k.kh vkf.k f’krdj.k

7.	 rqEgh fuekZ.k djr vlysyk dpjk

•	  dkxn

•	  IyWfLVd

•	  dkp

•	  tSfod dpjk

2.3.1.2	 rqeP;k ifjfLFkrhdh [kq.kk fdrh eksBÓk vkgsr gs rqEgh ekstw ‘kdrk dk\

vki.k okijr vlysyh cjhp’kh lalk/kus vkf.k vki.k r;kj djr vlysyk [kwilk dpjk ;kaps vki.k eksteki 
d: ‘kdrks- gs mik;;kstu lacaf/kr mRiknd tehu fdaok lkxjh {ks=kr :ikarfjr djrk ;srs-

2.3.1.3	 vkiY;k IkfjfLFkfrd [kq.kk fdrh eksBÓk vkgsr gs vki.k dk tk.kwu 
?ksrys ikfgts\

•	  �ifj{k.k Á.kkyh lqyHk dj.;klkBh vkf.k ekuokdMwu okijY;k tk.kkÚ;k ifjfLFkrhd lsokaph miyC/krk 
vkf.k Ádkj letwu ?ks.;klkBh

•	  �ifjfLFkrhd ?kVd vkf.k lthokae/khy laca/k letwu ?ks.;klkBh

•	  �ekuoh xjtk fo:/n ifjfLFkrhdh iqjoBk ;kapk [kjk vankt ;s.;klkBh

mnk- 1: ekls vkf.k HkkrkP;k f’ktoysY;k tso.kkdfjrk HkkrklkBh tSomRiknd tehu] ek’kkalkBh tSomRiknd 
leqnz fdaok unh vkf.k Lo;aikd djrkuk ckgsj iM.kkjk dksGlk iqu%ÁkIr dj.;klkBh oU; ÅtkZ tehu ykxsy-

mnk- 2: eksVkj pkyfo.;kdfjrk jLR;kalkBh fufeZr tehu] okgurG vkf.k cjsp dkgh rlsp isVªksyP;k okijkeqGs 
ckgsj iM.kkÚ;k dksG’kkP;k iqu%ÁkIrhlkBh eksBÓk Áek.kkr oU; ÅtkZ tehu ykxsy- ;kcjkscjp ÅtkZ vkf.k lk/kus 
cka/kdke vkf.k ns[kHkkyhlkBh okijyh tkrkr-

4.	 Fertilisers and pesticides

•	 Land required for production plant

5.	 Drugs and medicines

•	 Production plant

•	 Raw material

6.	 Packaging and refrigerating the food

•	 Packaging material

•	 Packing and refrigeration plant

7.	 Waste you generate

•	 Paper

•	 Plastic

•	 Glass

•	 Biological waste

2.3.1.2  Can you calculate how big your ecological footprint is?

We can measure most of the resources we consume and many of the wastes we generate These mea-

surements can be converted to corresponding areas of productive land or sea.

 2.3.1.3 Why would we want to know how big our footprint is? 
•	 To facilitate system analysis and to understand the availably and types of ecosystem services 

being used by human beings

•	 To understand the relationship of organisms with the ecosystem elements 

•	 To have a realistic estimate of the Human demand Vs Ecological supply

Example 1: A cooked meal of fish and rice would require bioproductive land for the rice, a biopro-

ductive sea or river for the fish, and forested ‘energy’ land to re-absorb the carbon emitted during the 

processing and cooking.

Example 2: Driving a car requires built land for roads, parking, and so on, as well as a large amount 

of forested ‘energy’ land to re-absorb the carbon emissions from petrol use. In addition, energy and 

materials are used for construction and maintenance.
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Figure: Ecological footprint, from 1960 to 2050 Figure: ifjfLFkrhdh [kw.kk] 1960 rs 2050

ifjfLFkrhdh [kw.kk

usgehizek.ks e/;e O;olk;
tyn dikr 
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2.3.1.4 ns'k ifjfLFkrhd [kq.kkaoj dls rqyuk djrkr\

http://www.footprintnetwork.org/en/index.php/GFN/page/the_ecological_footprint_how_countries_

compare

2.3.1.4 How do countries compare on ecological footprint?

http://www.footprintnetwork.org/en/index.php/GFN/page/the_ecological_footprint_how_countries_com-

pare

Okkf"kZd: ifjfLFkrhd dtZ vkf.k dtZnkj Figure: Ecological creditors and debtors

bdksMsCV

bdksjsfMV 

50% is{kk vf/kd eksBÓk 
ikmy[kw.kka tSo{kersis{kk eksBÓk 

tSo{kerk 0-50%  
ikmy[kw.kkais{kk eksBk

tSo{kerk is{kk vf/kd 50% 

ikmy[kw.ksis{kk eksBk 

viwjk MsVk

0-50% is{kk vf/kd eksBÓk 
ikmy[kw.kka tSo{kersis{kk eksBÓk 



2.3.1.5 How can we reduce our ecological footprint? 2.3.1.5 vki.k vkiY;k ifjfLFkrhd [kq.kk d';k deh d: 'kdrks\

Buy organic 
food

lsanzh; vUu [kjsnh 
djk 

Reduce the use 
of fossil fuel 

thok'e ba/kupk okij 
deh djk

Use less 
packaging

deh vkos"Vu  
?kkyk

Buy fresh 
instead of 
processed food 

izfØ;k dsysY;k 
[kk|inkFkkZa,soth 
rkts [kk|inkFkZ 
[kjsnh djk

Eat less meat ekal deh [kkEat food grown 
locally, rather 
than transported 

vk;kr dsysY;k 
[kk|inkFkkZa ,soth  
LFkkuhd [kk|inkFkZ [kk

http://www.footprintnetwork.org/en/index.php/GFN/page/personal_footprint/ http://www.footprintnetwork.org/en/index.php/GFN/page/personal_footprint/

Water  Footprint  

•	 http://www.waterfootprint.org/Reports/Hoekstra2008-Ecological-versus-WaterFootprint.
pdf

•	 http://environment.nationalgeographic.com/environment/freshwater/change-the-course/
water-footprint-calculator/

•	 http://www.watercalculator.org/

Carbon  Footprint  

•	 http://www.carbonfootprint.com/calculator.aspx

ik.;kph [kw.k  

•	 http://www.waterfootprint.org/Reports/Hoekstra2008-Ecological-versus-WaterFootprint.
pdf

•	 http://environment.nationalgeographic.com/environment/freshwater/change-the-course/
water-footprint-calculator/

•	 http://www.watercalculator.org/

dkcZu [kw.k  

•	 http://www.carbonfootprint.com/calculator.aspx



2.4 	 fdukÚ;kojhy vkfFkZd 
miØe

 

2.4.1 	 m|ksx 

canjkP;k mifLFkrheqGs vkf.k ‘kq)hdj.k o ba/kuka’kh laidkZeqGs 
fdukÚ;kyk ykxwu vkS|ksfxd lewqg fuekZ.k >kys vkgsr-

ikjaikfjdi.ks fdukÚ;kauk ykxwu fu;kZrhlkBh vkS|ksfxd 
ladqys gksrss- rjhgh] fos’ks”k vkfFkZd {ks= dk;nk ¼SEZA-2005½ 
vfLrRokr vkY;kuarj fdukÚ;koj vls {ks= r;kj dj.;koj 
y{k dsanzhr dj.;kr vkys vkgs- 

2014&2015P;k dsanzh; vankt i=dkr dsanzh; ljdkjus 
psUubZ o fo’kk[kkiê.kee/;s fdukjh vkS|ksfxd ekxZkP;k 
fodklklkBh opuc)rk nk[koyh-

2.4 	 Economic activities 
on the coast

 

2.4.1 	 Industries

With the presence of ports, and with access to refiner-

ies and fuel linkages, industrial clusters have devel-

oped along the coast. 

Traditionally there have also been industrial complexes 

related to export-oriented industries along the coast. 

However, with the promulgation of the Special Eco-

nomic Zones Act (SEZA-2005) there is a focus on the 

creation of such zones on the coast.

In the Union Budget for 2014-2015, the Union 

Government committed itself to the development of 

a coastal industrial corridor between Chennai and 

Vishakhapatnam.



2.4.2 Shipbuilding and ship-breaking

If ships are needed to sail the seas, they need to be built and also dismantled when they have com-

pleted their years of sailing. The Indian coast has centres for shipbuilding and ship-breaking.

The four major centres of shipbuilding are in Kochi, Kolkata, Mumbai and Vishakhapatnam.

According to the Strategic Plan document of the Ministry of Shipping, the Union Government’s ef-

forts to strengthen shipbuilding will include measures such as the introduction of a new shipbuilding 

subsidy scheme, grant of infrastructure status to shipbuilding, capital subsidy for adopting world class 

technologies, purchase preference for vessels from Indian shipyards, formulation of a policy to pro-

mote shipbuilding, repair and ancillary unit clusters, and promote the building of ‘green ships’.

The most important ship-breaking centre is at Alang in Gujarat. Valinokkam in Tamil Nadu used to be a 

ship- breaking centre, but not anymore as the activities have been stopped for environmental reasons.

2.4.3 Salt mining

Salt mining is among the oldest industrial activity on the coast. According to the statistics published 

by the office of the Salt Commissioner, India is the third largest salt producer in the world, after China 

and the USA. The average annual production of salt in India is 21.58 million tonnes; the highest ever 

production of 24 million tonnes was recorded during 2009-10 followed by 22.1 million tonnes during 

2012-13.

Gujarat, Tamil Nadu and Rajasthan are surplus salt producing states accounting for about 96 per cent 

of the country’s production. Gujarat contributes 76.7% to the total production, followed by Tamil Nadu 

(11.16 %) and Rajasthan (9.86%). The rest 2.28% production comes from Andhra Pradesh, Maha-

rashtra, Odisha, Karnataka, West Bengal, Goa, Himachal Pradesh, Diu and Daman. On an average 

62% of the total production is from large salt producers followed by small scale producers (28%) and 

the rest by medium scale producers.

Though salt can be produced from sea brine, lake brine, sub-soil brine and rock salt deposits, the 

important source remains sea water evaporation in the coasts. Marine salt works are along the coast of 

Gujarat (Jamnagar, Mithapur, Jhakhar, Chira, Bhavnagar, Rajula, Dahej, Gandhidham, Kandla, Maliya, 

Lavanpur), Tamil Nadu, (Tuticorin, Vedaranyam, Covelong), Andhra Pradesh (Chinnaganjam, Iskapalli, 

Krishnapatnam, Kakinada and Naupada), Maharashtra (Bhandup, Bhayandar, Palghar), Odisha 

(Ganjam, Sumadi) and West Bengal (Contai).

The average annual supplies of salt for human consumption is about 5.9 million tonnes and that for 

industrial consumption is about 10.7 million tonnes. India exports surplus production of salt to the 

tune of about 3.5 million tonnes on an average per year. During the year 2011-12, a record export of 

3.8 million tonnes was achieved primarily due to a surge in demand from China. Other major countries 

importing salt from India include Japan, Bangladesh, Indonesia, South Korea, North Korea, Malaysia, 

UAE, Vietnam and Qatar.

2.4.4 Urban development

Ports led to trade, which in turn led to the creation of urban centres. Chennai, Kolkata and Mumbai 

are three major metropolitan coastal centres that have developed over centuries. These centres in turn 

have been a hub for manufacturing and commerce and have led to the establishment of other urban 

centres along the coast.

2.4.2 tgkt cka/k.kh o tgkt rksM.ks 

tj tgkts leqnzi;ZVuklkBh ykxrkr rj rs cka/k.;kph o R;kaps vk;q”; iw.kZ >kY;koj R;kps lqVs Hkkx dj.;kph 
xjt Hkklrs- Hkkjrh; fdukÚ;koj tgkt cka/k.kh o tgkt rksM.;kph dsansz vkgsr- 

dksph] dksydkrk] eqacbZ vkf.k fo’kk[kkiê.keyk tgkt cka/k.khphs pkj eq[; dsanz vkgsr-

/kksj.kkRedfu;kstu nLrk,sotkuqlkj tgktlsok ea=ky;] dsanz ljdkjus tgktcka/k.kh etcwr dj.;klkBh dkgh 
ikoys mpyyh vkgsr] T;kuqlkj uohu tgkt cka/k.khlkBh vuqnku ;kstuk] ik;kHkwr lqfo/kk tgktcka/k.khlkBh 
ns.ks] tkxfrd ntkZP;k ra=KkuklkBh HkkaMoyh vuqnku] Hkkjrh; tgktcka/k.khP;k dkj[kkU;kr r;kj >kysY;k oLrw 
fodr ?ks.;kl izk/kkU;] tgktcka/k.khyk c<rh ns.;klkBh /kksj.k vk[k.ks] nq:LRkh vkf.k lgk;d ?kVd lewg vkf.k 
gfjr tgktkaP;k cka/k.khyk c<kok ns.ks vkgs- 

xqtjkre/;s vyax gs egRokps tgkt rksM.kh dsanz vkgs- rkfeGukMwrhy ofyuksDde gs tgkt rksM.kh dsanz gksrs] 
i.k i;kZoj.kkP;k dkj.kkeqGs gk miØe Fkkaco.;kr vkyk-

2.4.3 ehBkph [kk.k

ehBkph [kk.k gk fdukÚ;kojhy lokZr tqU;k vkS|ksfxd miØekaiSdh ,d miØe vkgs- ehB vk;qDRk 
dk;kZy;kdMwu izdkf’kr dsysY;k vkdMsokjhuqlkj] phu vkf.k USA uarj Hkkjr frlÚ;k Øekadkpk eksBk ehB 
mRiknd vkgs- Hkkjrkrhy ljkljh okf”kZd mRiUu 21-58 n’ky{k Vu 2009 rs 10e/;s o 22-1 n’ky{k Vu  
2012 rs 13 e/;s gksrs- 

ns’kkr 96 VDds ehBkps mRiknu xqtjkr] rfeGukMw o jktLFkkue/;s gksrs- xqtjkr 76-7 VDds uarj rkfeGukMw  
¼11-16%½ vkf.k jktLFkku ¼9-86%½- o ckdh ehBkps 2-28 mRiknu vka/kzizns’k] egkjk”Vª] vksfMlk] dukZVd] if’pe 
caxky] xksok] fgekpy izns’k] fno vkf.k ne.kiklwu ;srs- ,dw.k mRiknukP;k ljkljh 62% eksB~;k mRikndkadMwu 
uarj 28% y?kq mRikndkadMwu o mjysys e/;e mRikndkadMwu gksrs-

tjh ehBkps mRiknu [kkjs ik.kh] ljksojkps [kkjs ik.kh] tehuh[kkyhy Fkjkrys [kkjs ik.kh] vkf.k [kMs ehBkP;k 
lkBîkrwu djrk ;sr vlys rjh fdukÚ;koj leqnzh ik.;kps ck”ihHkou gkp eq[; L=ksr vkgs- leqnzh ehBkps 
dke xqtjkrP;k leqnz fdukÚ;koj ¼tkeuxj feBkiqj] tk[kj] fpjk] Hkkouxj] jktqyk] ngst] xka/khxzke] dkaMyk] 
ekfy;k] yokuiqj½ rfeGukMw] ¼VqVhdksjbZu] osnjkU;e] dksOgsykWax½] vka/kzÁns’k ¼fpUukxate] bLdkiYyh]  
fØ”.kkiê.ke] dkdhukMk] vkf.k ukSikMk½ egkjk”Vª ¼HkkaMi] Hk;kanj] iky?kj½] vksfMlk ¼xatke] lqeknh½ vkf.k  
if’pe caxky ¼dksaVkbZ½;sFks gksrs-

ehBkpk ljkljh okf”kZd iqjoBk ekuoh okijkalkBh gk 5-9 n’ky{k Vu vkgs o m|ksxkalkBh 10-7 n’ky{k Vu vkgs- 
Hkkjr nj o”khZ 3-5 n’ky{k Vu ehB ts T;knk mRiknu vkgs rs fu;kZr djrks- phuP;k ekx.khP;k ykVsus  
2011 & 12 e/;s Hkkjrkus 3-8 n’ky{k Vu fu;kZr dsys ts lokZf/kd vkgs- HkkjrkdMwu vk;kr dj.kkjs nqljs ^ns’k 
vkgsr tiku] cakXykns’k] baMksusf’k;k] nf{k.kdksfj;k] mRrjdksfj;k] eysf’k;k] UAE] fOg,ruke vkf.k drkj-

2.4.4 ‘kgjh fodkl

canjkeqGs O;kikj ok<yk o R;keqGs ‘kgjh dsanzs fuekZ.k >kyhs- xsY;k dkgh ‘krdkr psUubZ] dydRrk] o eqacbZ gh 
rhu eq[; egkuxj leqnzh dsansz fodlhr >kyh vkgsr- ghs dsansz mRiknu o O;kikjkph dsanzLFkkus cuyh o R;keqGs 
brj fdukjh ‘kgjh dsansz izLFkkihr >kyhs- 
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The trend is continuing. The state of Andhra Pradesh was bifurcated into Telangana and Andhra 

Pradesh in 2014. While Telangana decided to keep the city of Hyderabad as its capital, Andhra 

Pradesh has decided to create a new urban agglomeration around Vijayawada, Guntur, Tenali and 

Mangalagiri, all along the coast.

2. 4. 5 Tourism

In the mid-1990s, Kerala decided to promote itself as an international tourism destination. The cam-

paign with the catch-phrase ‘God’s own country’ began and within half a decade Kerala was included 

among the best destinations across the world. The beaches of Kerala, along with the contiguous back-

waters that flow into the sea, became international tourism destination.

Decades before Kerala became an international destination, Goa reigned as an international destina-

tion for beach tourism. The other coastal states too have a significant number of beach tourists, but 

they mostly domestic travellers. States that have been promoting coastal tourism are: Goa, Kerala, 

Maharashtra, Tamil Nadu, Odisha, West Bengal, Andhra Pradesh, Karnataka, Andaman and Nicobar 

islands and Lakshadweep islands.

Even though coastal tourism is growing to be a significant component of tourism in India, the Ministry 

of Tourism statistics do not give disaggregated figures. The total tourism picture for the country in 2013 

reveals the following:

Box: Important Facts About Tourism, 2014

Source: India Tourism Statistics at a Glance 2014. www.tourism.nic.in

2.4.6 Fisheries

Fishery is an important sector in India — it provides employment to millions of people and contributes 

to the country’s food security. With a coastline of over 7,000 km, an Exclusive Economic Zone (EEZ) 

of over 2 million sq km, and with extensive freshwater resources, fisheries play a vital role. At present, 

fisheries and aquaculture contribute 1.07 per cent to the national GDP, and 5.30 per cent to agricul-

ture and allied activities, while the aver- age annual value of output during the Tenth Five Year Plan 

(2002-2007) was Rs 31,682.50 crore.

Marine Fisheries contributes to food security and provides direct employment to over 1.5 million fisher 

people besides others indirectly dependent on the sector.

gk dy iq<s pkyw vkgs- 2014 e/;s vka/kzizns’k gs jkT; rsyax.kk o vka/kzizns’ke/;s foHkkxys xsys- rsyax.kkus 
gSnjkcknyk jkT;kph jkt/kkuh djk;ps Bjoys] vka/kzizns’kus fot;okMk] xqaVwj] rsukyh o eaxGfxjh ts fdukÚ;koj 
vkgsr R;kaP;k toG uohu ‘kgjh leqgu djk;ps Bjoys- 

2. 4. 5 i;ZVu

1990P;k e/;kr dsjGuss Lor%pk vkarjjk”Vªh; i;ZVuaaaaaaaaaaaLFkGs vlk izpkj dj.;kps Bjfoys- ^nsokpk Lor%pk ns’k^ ;k 
vkd”kZd okD;ka’kkus eksghe lq: >kyh o v/;kZn’kdkrp dsjG gs txkrhy loksZRre LFkGkae/;s lekfo”V >kys- 
dsjGps leqnzfdukjs] T;kyk [kkMîk ykxwu vkgsr vakrjjk”Vªh; i;ZVuLFkG cuys-

dsjG vakrjjk”Vªh; LFkG cu.;kP;k n’kds vk/kh xksok gs fdukjh i;ZVuLFkG Eg.kwu vksG[kys tkr gksrs- ckdh 
jkT;s T;kauk leqnzfdukjs vkgsr] rsFksgh Hkjiwqj izek.kkr fdukjh i;ZVd ;srkr i.k rs eq[;r% Lons’kh i;ZVd 
vlrkr- xksok dsjG] egkjk”Vª] rfeGukMw] vksMhlk] i’phe caxky] vka/kzizns’k] dukZVd vaneku o fudksckj vkf.k 
y{kf}i csVs gh jkT;s fdukjh i;ZVukyk c<kok nsr vkgsr- 

tjh fdukjh i;ZVu Hkkjrh; i;VZukpk ,d egRokpk ?kVd vkgs Eg.kwu ok<r vlys rjh i;ZVu eaa=ky;krQsZ th 
vkdMsokMh fnyh tkrs] R;kizek.ks 2013 e/;s ,dw.k i;ZVukps fp= [kkyhy ckch m?kM djrks%

i;ZVukfo”k;h egRokph rF;a 2014

L=ksr% Hkkjrh; i;ZVu vkdMsokjh ,dk n`”Vh{ksikr 2014. www.tourism.nic.in

2.4.6 eRL;ks|ksx

eRL;ks|ksx gs Hkkjrkrhy egRokps {ks= vkgs & rs yk[kks yksdkauk jkstxkj iqjfors vkf.k ns’kkP;k v™klqj{ksl 
;ksxnku nsrs- 7000 fd-eh-Ik;±rph fdukjiV~Vh] 2 n’ky{k pkSjl fd-eh-Ik;±rps vuU; vkfFkZd {ks= ¼EEZ½ vkf.k 
veki xksMÓk ik.;kps lkBs ;kaeqGs eRL; O;olk; ,d egRokph Hkwfedk ctkorks- l/;k] eRL;ks|ksx vkf.k 
tythou jk”Vªh; th-Mh-ih- l 1-07 VDds ;ksxnku nsrkr vkf.k 5-30 VDds ‘ksrh vkf.k ‘ksrhleku O;olk;kl 
nsrkr tsaOgk ngkO;k iapokf”kZd ;kstusnjE;ku ¼2002&2007) mRiknukps okf”kZd eqY; 31]682-50 djksM gksrs-

brj vÁR;{k voyacwu vlysY;k {ks=kaf’kok; leqnzh eRL;ks|ksx v™k lqj{ksl ;ksxnku nsrks vkf.k 1-5 n’ky{kgwu 
vf/kd dksGh yksdkauk ÁR;{k jkstxkj nsrks-

•	 Hkkjrkr vkysY;k ijns’kh i;ZVdkaph la[;k 	 7.68 n’ky{k 
Okkf”kZd foLrkj nj	 10.2%

•	 Hkkjrkrwu xsysY;k jk”Vªh; jfgokL;kaph la[;k 	 18.33 n’ky{k 
Okkf”kZd foLrkj nj	 10.3%

•	 loZ jkT;kauk HksV fnysY;k Lons’kh i;ZVdkaph la[;k @;qVht 	 1282 n’ky{k 
Okkf”kZd foLrkj nj	 11.9%

•	 i;ZVdkadMwu fons’kh pyu dekbZ 
Hkkjrh; :i;kae/;s	 1,23,320 djksM (#)

Okkf”kZd foLrkj nj	 14.5%

;w,l$e/;s 	 20-24 vCt (#)

Okkf”kZd foLrkj nj	 9.7%

•	 No of foreign tourist arrival in India	 7.68 million

Annual growth rate	 10.2%

•	 No of Indian National Departures from India	 18.33 million

Annual growth rate	 10.3%

•	 No of Domestic Tourist Visits to all States/UTs	 1282 million

Annual growth rate	 11.9%

•	 Foreign Exchange Earning from Tourism	

In INR terms	 INR 1,23,320 Crore  (#)

Annual Growth Rate	 14.5%

In US$ terms	 US$ 20.24 billion (#)

Annual Growth Rate	 9.7%
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According to the census conducted by the Central Marine Fisheries Research Institute (CMFRI) in 

2010, there are 3,288 marine fishing villages and 1,511 marine fish landing centres in 9 maritime 

states and 2 Union territories. The total marine fisherfolk population is about 4 million comprising 

864,550 families. Nearly 61% of the fishers’ families are in the BPL category. The average family size 

is 4.63 and the overall sex ratio is 928 females per 1,000 males. Almost 58% of the fisherfolk are 

educated with varying levels of education. About 38% marine fisherfolk are engaged in active fishing 

with 85% having full time engagement. About 63.6% of the fisherfolk are engaged in fishing and allied 

activities. Nearly 57% of the fisherfolk engaged in fish seed collection are women and 43% are men. 

Among the marine fishers’ households nearly 76% are Hindus, 15% Christians and 9% are Muslims 

while 17% are SC/ST. The Indian coastline can be delineated into 22 zones, based on the ecosystem 

structure and functions. The Indian boat type ranges from the traditional catamarans, masula boats, 

plank-built boats, dug-out canoes, machwas, dhonis to the present day motorised fibre-glass boats, 

mechanised trawlers and gillnetters. In the marine fisheries sector, there are 194,490 craft in the fish-

ery out of which 37% are mechanised, 37% are motorised and 26% are non-motorised. Out of a total 

of 167,957 craft fully owned by fisherfolk 53% are non-motorised, 24% are motorised and 23% are 

mechanised. Among the mechanised craft fully owned by fishers, 29% are trawlers, 43% gillnetters 

and 19% are dolnetters.

India’s marine capture fish production, increased from 520,000 tonnes in 1950 to 3.15 million tonnes 

in 2007. The bulk of the catch comprises oil sardines, followed by penaeid and non-penaeid shrimp, 

Indian mackerel, Bombay duck, croakers, smaller quantities of cephalopods, other sardines and 

threadfin breams. (CMFRI 2008).

2. 4. 7 Ports

India is endowed with an extensive coastline of about 6,000 kms along nine coastal states — Gujarat, 

Maharashtra, Karnataka, Goa and Kerala on India’s western coast and Tamil Nadu, Andhra Pradesh, 

Odisha and West Bengal on the eastern coast. These nine states have in all 12 major and 179 minor 

ports.

Of the 12 major ports, six are located on the west coast (Kandla, Mumbai, Jawarlal Nehru, Mormugao, 

Kochi, New Mangalore) and six on the east coast (Chennai, Tuticorin, Paradip, Vizag, Kolkata, Haldia). 

Four of the major ports — Kolkata, Mumbai, Chennai, and Mormugao — are more than 100 years 

old. Kochi and Vizag ports are more than 50 years old. Kandla, Tuticorin, New Mangalore and Paradip 

ports were built after independence. The Jawaharlal Nehru Port Trust in Navi Mumbai became opera-

tional after 1989.

Out of a total of declared 179 minor ports, including 13 non-working ports, 120 ports (67 per cent) 

belong to west coast states, 24 ports to east coast states and the rest (35) belong to the island Union 

territories. Maharashtra has the highest numbers of both major (2) and minor (53) ports in India fol-

lowed by Gujarat with one major and 40 minor ports. West Bengal is the only maritime state which, 

despite adequate waterfront has no declared minor port.

The globalisation process as part of the economic reforms initiated in 1991 enhanced the importance 

of international trade in the hitherto closed economy of India. During the 1990s a higher growth rate 

was registered in exports when compared to imports. Many of the import restrictions were dismantled.

A significant portion of the international trade was carried out through the ports and this reflected in 

the port capacity utilisation rate, with the ports being used more than they were designed for.

A port grows by virtue of the trade it attracts. A weak growth of foreign trade makes the port system 

volatile which forces the system to concentrate more on coastal trading. In spite of the considerable 

fluctuation of overseas trade through Indian ports from year to year, one sees a picture of general 

2010 e/;s dsafnz; leqnzh eRL;ks|ksx la’kks/ku laLFks (CMFRI) }kjs vk;ksftr tux.kusuqlkj 3]288 leqnzh 
eRL;ks|ksxh [ksMh] 9 leqnzh jkT;kae/khy 1]511 leqnzh eklGh mrjfo.;kph dsanzs] vkf.k 2 dsanz’kkflr Áns’k 
vkgsr- 864]550 dqVqackauh cuysyh leqnzh efPNekj yksdkaph ,dw.k yksdla[;k 4 n’ky{k brdh vkgs- 
efPNekj dqVqackaiSdh 61% ch-ih-,y-e/;s vkgsr- ljkljh dqVqackpk vkdkj 4-63 vkgs vkf.k ÁR;sd 1000 
iq:”kkaekxs 928 fL=;k vls L=h&iq:”k Áek.k vkgs- toG toG 58% efPNekj fofo/k ikrGhojhy  
f’k{k.kkus f’kf{kr vkgsr- vankts 85% iw.kZ osG O;Lr efPNekjkacjkscj 38% leqnzh efPNekj eklsekjhr 
xqarysys vkgsr- efPNekjkaiSdh vankts 63-6% lekufØz;kae/;s xqarysysvkgsr- eRL;&cht laxzfgr dj.;kr 
xqarysY;k dksG~;kaiSdh 57% efgyk vkf.k 43% iq:”k vkgsr- leqnzh dksGha dqVqackae/;s toG ikl 76% 
fgan] 15% f[kz’pu] vkf.k 9% eqfLye] rj 17% ,l-Vh-@,l-Vh- vkgsr- ifjfLFkrhdh jpuk vkf.k dk;kZoj 
vk/kkfjr Hkkjrh; fdukjiV~Vh 22 foHkkxkae/;s js[kkVrk ;srs- Hkkjrh; ukSdk ikjaikfjd dWVejkUl] elqyk 
cksVl~] Iy¡d&fcYV cksVl~] Mx&vkÅV dWukst] epokt] /k.kliklwu rs pkyw tekU;krhy xrhÁsjd 
Qk;cj&Xykl cksVl~] ef’kuhÑr VªkWylZ] vkf.k fxyuWVlZP;k Js.khr ;srkr- leqnzh eRL;ks|ksx foHkkxkr 
eklsekjhe/;s vlysY;k 194]490 ukSdkaiSdh 37% ef’kuhÑr] 37% xrhÑRk vkf.k 26% ef’kufojfgr  
vkgsr- efPNekj yksdkaph iw.kZ ekydh vlysY;k 167]957 ukSdkaiSdh 53% ef’kufojfgr] 24% ef’kuhÑRk] 
23% xrhÁsjd vkgsr- dksG~;kaph iw.kZ ekydh vlysY;k ukSdkaiSdh 29% VªkWylZ] 43% fxyuWVlZ vkf.k  
19% MksyusVlZ vkgsr-

Hkkjrh; leqnz&ÁkIr eRL; mRiknu 1950 e/;s 520]000 VUliklwu rs 2007 e/;s 3-15 n’ky{k VUli;aZr Okk<ys- 
vkWÃy lkfMZULkP;k ikBksikB iuSM vkf.k ukWu iuSM f{kzai] bafM;u eWdjy] ck¡cs Md] ØksdlZ] deh Áek.kkr 
lWQyikWM~l] lkfMZULk vkf.k FkzsMfQu czhELkpk lekos’k gksrks-¼CMFRI 2008½

2. 4. 7 canjs

Ikf’pe fdukjiV~Vhoj xqtjkr] egkjk”Vª] dukZVd] xksok vkf.k dsjG vkf.k iwoZ fdukjiV~Vhoj rfeGukMw]  
vka/kz Áns’k] vksfjlk vkf.k if’pe caxky ;k uÅ fdukjiV~Vhojhy jkT;kalg 6000 fd-eh- P;k fofLRk.kZ 
fdukjiV~Vhus Hkkjr lai™k vkgs- ;k uÅ jkT;kae/;s 12 Áeq[k vkf.k 179 mi&Áeq[k canjs vkgsr-

12 Áeq[k canjkaiSdh 6 ¼dkaMyk] eqacÃ tokgjyky usg:] ekekZxksok] dksph] U;w esaxyksj½ vkf.k iwoZ fdukjiV~Vhoj 
6 ¼ps™kÃ] rqrhdkWfju] fo>Wx] dksydRrk] gYnh;k½ canjs if’pe fdukjiV~Vhoj olyh vkgsr- pkj Áeq[k canjs 
& dksydRrk] eqacÃ] ps™kÃ] vkf.k eqjxko& 100 o”kk±is{kk tquh vkgsr- dksph vkf.k fo>kx canjs 50 o”kkaZgwu 
tquh vkgsr- dkaMyk] rqrhdkWfju] U;w esaxyksj vkf.k ijknhi canjs Lokra«;kuarj cka/kyh vkgsr- uoh eqacÃ ;sFkhy 
tokgjyky usg: iksVZ VªLV canj 1989 uarj dk;kZfUor >kys-

13 vfØ; canjkalg ,dw.k ?kksf”kr 179 mi&Áeq[k canjkaiSdh 120 canjs ¼67 VDdsif’pe fdukjiV~Vhoj] 24 canjs 
iwoZ fdukjiV~Vhoj vkf.k jkfgysyh ¼35½ dsanz’kkflr Áns’k csVkaoj vkgsr- Hkkjrkr lokZf/kd la[;sus Áeq[k ¼2½ 
vkf.k mi&Áeq[k ¼53½ canjs egkjk”VªkikBksikB ,d Áeq[k vkf.k 40 mi&Áeq[k canjs xqtjkre/;s vkgsr- iqjslsik.kh 
vlwugh if’pe caxky gs ,deso leqnzh jkT; vkgs tsFks ?kksf”kr mi&izeq[k canj ukgh-

1991 e/;s vkfFkZd lq/kkj.kkapk Hkkx Eg.kwu ÁkjaHk >kysY;k tkxfrdhdj.kkP;k ÁfØ;sus v|ki fu;af=r vlysY;k 
Hkkjrh; vFkZO;OkLFksr vkarjjk”Vªh; O;kikjkps egRo ok<oys- 1990 P;k njE;ku vk;krhP;k rqyusr fu;kZrhe/;s 
mPpre ok<ho nj uksanyk xsyk- cjspls fu;kZr vMFkGs dk<wu Vkd.;kr vkys-

vkarjjk”Vªh; O;kikjkpk ,d egRokpk fgLlk ;k canjkae/kwu ikj ikM.;kr vkyk vkf.k gs]T;klkBh canjs cka/kyh 
xsyh gksrh R;kis{kk tkLr v’kk canj {kersP;k okij njke/;s fnlwu ;srs-

canjkapk fodkl R;kP;kdMs gks.kkÚ;k O;kikjkP;k vkd”kZ.kkoj voyacwu vlrks- fons’kh O;kikjkrhy dedqor ok< 
canj O;oLFksl vfLFkj djrs] th fdukjh O;kikjkoj y{k dsafnzr dj.;kl Hkkx ikMrs- fo’ks”kr% mnkfjdj.kkuarjP;k 
dkGkr o”kkZuqo”ksZ Hkkjrh; canjkrwu gks.kkÚ;k fons’kh O;kikjkr mYys[kuh; p<mrkj vlwugh  
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lkekU;r% loZ canjkr okgrwd ok<hps fp= fnlrs- Hkkjrh; canjkae/khy vlekursrhy ?kV Eg.kts lsou oLrw 
gkrkG.;kP;k ewY;krhy tyn Okk< gksÅ ‘kdrs fdaok eksBÓkiklwu ygku rs PkkaxY;k lqlTt canjkaiklwu 
okgrwdhrhy Lakiw.kZ cny gksÅ ‘kdrks-

dsanz ljdkj fodlu’khy canjkauk ikfBack pkyw Bsors- 2014&15P;k dsafnz; vFkZladYikr ljdkjus 16 ufou canj 
fodkl ÁdYi eatwj dsys vkgsr-

2. 4. 8 leqnz fdukÚ;ktoGhy uohu oht ÁdYi

vkfFkZd mnkfjdj.kkus [kktxh {ks=kr oht ÁdYi ÁLFkkihr dj.;kP;k ‘kD;rk m?kM dsY;k- tyn /kkj.kk  
vkf.k oht mRiknukrhy fo’oluh;rk ;keqGs rqyukRedfjR;k vkSf”.kd oht ÁdYi tkLr ilar dsys xsys-  
ba/ku iqjoBk&dksGlk] rsy] uk¶rk fdaok leqnz fdukÚ;kyxrpk uSLkfxZd ok;w&iqjoBk dj.ks lksis vlY;kus gs 
oht ÁdYi LFkki.;kdfjrk canjs ilarhph fBdk.ks cuyh-

vkfFkZd mnkfjdj.kkuarj ‘kh?kzrsus LFkkiysY;k [kktxh oht ÁdYikaiSdh ,d ÁdYi gk egkjk”VªkP;k jRukfxjh 
rkyqD;krhy nkHkksG ;sFkhy oht ÁdYi gksrk- gk ÁdYi ,UjkWu] tujy bysDVªhd vkf.k csDVWy dMwu cka/kyk o 
,UjkWudMwu pkyfoyk tk.kkj gksrk- ÁdYIkkps dk;Z 1990 e/;s pkyw >kys- iq<s R;kyk jRukfxjh xWl v¡M ikoj 
Ák- fy- }kjs ?ks.;kr vkys vkf.k uW’kuy Fkjey ikoj dkiksZjs’ku fy- (NTPC) vkf.k xWl vFkkWfjVh vkWQ bafM;k 
fy- (GAIL) ;k nksu lkoZtfud {ks=ka}kjk leFkZu çkIr >kys-

1967 esxkoWV~lP;k ÁLFkkfir {kerslghr IYk¡Ve/;s uSlfxZd ty ok;wlkBh ba/ku/kDdk] ca/kkjk] vkf.k iqu%Okk;w 
:ikarj.kkph lks; vkgs-

vusd ckcrhr nkHkksG oht ÁdYi vxzslj gksrk- rks lq:okrhP;k [kktxh ÁdYikaiSdh ,d oht ÁdYi gksrk(  
ba/ku tksM.khlkBh LOkr%P;k vkxeu rG lqfo/ksph R;kaph dYiuk gksrh- vkf.k R;kus fdukjh lekt o i;kZoj.k 
dk;ZdR;k±cjkscj erHksngh fuekZ.k dsys-

nkHkksG oht ÁzdYi ÁLFkkfir >kY;kuarj leqnzfdukjh vusd oht ÁdYIk cka/kys xsys vkf.k cka/kys tkr vkgsr- 
mnkgj.kklkBh] vka/kz Áns’kkP;k fdukjh Áns’kkr 63 oht ÁdYi ;kstys tkr vlY;kpk vgoky vkgs- cjspls oht 
ÁdYi cafnLr canjs fdaok ba/ku tksM.khlkBh vkxeu /kDds LFkkiu djr vkgsr-

2.4.9 fdukjh egkekxZ& lqo.kZ prq”dksu ;kstuk

2000 rs 2004 P;k njE;ku dsanz ljdkjus uoh fnYyh] dksydÙkk] pséÃ vkf.k eqacÃ ;k pkj egRokP;k 
‘kgjkauk tksM.kkjk lqo.kZ Pkrq”dksu egkjLRkk ÁdYi vkjaHk dsyk- ;k pkSdksukpk ,d Hkkx& dksydÙkk rs pséÃ 
& iwoZ fdukjiV~VhtoGwu tkrks- prq”dksukpk eqacÃ vkf.k xqtjkre/khy ‘kgjkae/kwu tk.kkjk ,d Hkkx ns[khy 
fdukjiV~VhP;k toGwu tkrks-

iq<s nf{k.kse/;s pséÃ rs rqrhdkWfju gk uohu iwoZ fdukjiV~Vhpk egkekxZ rfeGukMwph fdukjiêh & ojhy ‘kgjs 
tksMrks- R;kpÁek.ks if’pe fdukjiêh yxrpk ,d jk”Vªh; egkekxZ dksph rs eqacÃ tksMrks- gk egkekxZ Áeq[k 
egkekxkZr foLrkfjr dsyk tkr vkgs-

	 fdukjh jsYos & dksd.k jsYost

HkkjrkP;k if’pe fdukjiêhyk 1990 Ik;±r iqjs’kh la;kstdrk uOgrh] tsaOgk dksd.k jsYosus esaxyksj rs eqacÃ 
fdukjiêhyxr jsYOks ekxZ vk[kyk- ;keqGs Áoklh vkf.k okgrwdhlkBh Áoklkpk osG deh >kyk-

vusd n’kds pséÃyk dksydRR;k’kh tksM.kkjh iwoZ fdukjiêhojhy fdukjh jsYos vk/kkjLRkaHk vkgs- l/;kP;k 
n’kdke/;s vusd uohu iwjd ekxk±uh vusd ‘kgjkapk Áos’k lqyHk dsyk vkgs-

growth of traffic at all the ports, particularly in the post-liberalisation period. A fall in inequality among 

Indian ports may mean a rapid rise in the value of commodities handled, or an absolute diversion of 

traffic away from the larger to the smaller and better equipped ports.

The Union government continues its support for developing ports. In the Union Budget for 2014-2015, 

the government has decided to clear 16 new port development projects.

2. 4. 8 New power plants near the coast

The economic liberalisation opened up the possibility of establishing power plants in the private sector. 

Due to its relatively quicker gestation and power production reliability, thermal power plants were pre-

ferred. The coasts became the preferred destination for establishing these power plants, since it was 

easier to supply fuel – be it coal, oil, naphtha or natural gas – along the coast.

One of the earliest private power plants to be established after economic liberalisation was the Dabhol 

Power Plant at Dabhol in Ratnagiri district of Maharashtra. The plant was to be built by Enron, General 

Electric and Bechtel, and run by Enron. The work on the plant started in the 1990s. Later, it was taken 

over by Ratnagiri Gasand Power Pvt. Ltd., promoted by two public-sector undertakings the National 

Thermal Power Corporation Ltd. (NTPC) and the Gas Authority of India Ltd. (GAIL).

With an installed capacity of 1,967 megawatts, the plant also has fuel jetty, breakwater and a re-gasifi-

cation facility for liquid natural gas.

The Dabhol Power Plant was a first on many counts. It was among the earliest private power plants; it 

envisaged its own landing facility for fuel linkage. And it also created conflicts with coastal communi-

ties and environment activists.

After the Dabhol Power Plant was established many thermal power plants were built along the coast 

and continue to be built. For instance, it has been reported that 63 power plants are being planned in 

coastal Andhra Pradesh. Most of the power plants are also establishing captive ports or landing jetties 

for fuel linkage.

2.4.9 Coastal highways – the Golden Quadrilateral

Between 2000 and 2004, the Union Government initiated a project to build a Golden Quadrilateral 

highway linking the four major cities of New Delhi, Kolkata, Chennai and Mumbai. One arm of this 

quadrilateral – between Kolkata and Chennai – passes close to the east coast. The section of the quad-

rilateral between Mumbai and the cities in Gujarat also passes close to the coast.

Further south, from Chennai to Tuticorin, a new East Coast highway links the coastal towns of Tamil 

Nadu. Similarly, along the west coast a national highway links Kochi to Mumbai. This highway is being 

widened into a major artery.

	 Coastal railways – Konkan Railways

The west coast of India did not have adequate rail connectivity till the 1990s, when the Konkan Rail-

ways laid tracks from Mangalore to Mumbai along the coast. This reduced the travel time considerably 

for passengers and for freight.

The coastal railway backbone in the east coast – linking Chennai with Kolkata – has been in place for 

decades. Many new feeder routes have accessed more coastal towns in recent decades.
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2.4.10 Special economic zones (SEZs) linked to ports

Since the initiation of economic reforms there has been a thrust on exports. Parliament enacted 

the Special Economic Zones Act of 2005 (SEZA) to establish enclaves with policy support for 

manufacturing products for exports. For easy access to shipping, many of them were near coasts 

with access to ports.

By establishing a legal framework for the creation of a geographic area governed by a distinct 

regulatory regime – where taxes and bureaucratic burdens on business activity, especially the 

development of export infrastructure, are substantially reduced – the SEZA signalled a new 

approach to advancing economic reforms. The stated purpose of SEZA was to “provide for the 

establishment, development and management of the Special Economic Zones for the promotion 

of exports and for matters connected therewith or incidental thereto.”

The SEZA was worked upon with alacrity by private sector developers working in collaboration 

with state government agencies. Hundreds of SEZs were approved in the early years. By August 

2011, 133 SEZs out of the 585 formally approved under the SEZA, were operational.

The governmental support for SEZs continues in the Union Budget of 2014, with support for 

establishing SEZs along Kandla and Jawaharlal Nehru Port Trust in Navi Mumbai.

2.4.10 canjkauk tksMysys fo’ks”k vkfFkZd foHkkx (SEZs)

vkfFkZd lq/kkj.kkaP;k ÁkjaHkkuarj fu;kZrhe/;s eksBh ok< >kyh vkgs- fu;kZrhlkBh mRiknu /kksj.kkauk vk/kkj 
ns.kkjh jkT;s LFkkiu dj.;klkBh lalnsus fo’ks”k vkfFkZd foHkkx dk;nk 2005 (SEZA) vaeykr vk.kyk- 
tgkt okgrwdhP;k lgt miyC/krslkBh R;kaP;kiSdh cjsp canjkaP;k miyC/krslg fdukjiêhP;k toG gksrs-

,dk osxG~;k v’kk fu;ked lÙks}kjs lapkfyr ,dk HkkSxksfyd {ks=kP;k fufeZrhlkBh ,d dk;ns’khj pkSdV 
LFkkfir djr] tsFks] fo’ks”k d:u fu;kZr ik;kHkwr lajpusP;k fodklkr O;kolkf;d dk;kZoj dj vkf.k 
yksd’kkghps vks>s eksBîk çek.kkoj deh dsys vlsy] SEZA us çxr vkfFkZd lq/kkj.kslkBh ,dk uO;k 
–f”Vdksukps ladsr fnys- SEZA pk uewn mís’k] fu;kZrhrhy ok< vkf.k lacaf/kr o Áklafxd ckchalkBh fo’ks”k 
vkfFkZd foHkkxkP;k LFkkiuk] fodkl vkf.k O;oLFkkiukph rjrwn vlk gksrk-

jkT; Lkjdkjh ‘kk[kkacjkscj dke dj.kkÚ;k [kktxh {ks=krhy fodkldkaoj SEZA us rRijrsus dke dsys- 
lq:okrhP;k dkGkr ‘kaHkjkaoj SEZA- ekU; dsys xsys- vkWxLV 2011 Ik;±r SEZA [kkyh vkSipkfjdi.ks ekU; 
585 iSdh 133 SEZA dk;kZfUor gksrs-

dkaMyk vkf.k uoh eqacÃ ;sFkhy tokgjyky usg: iksVZ VªLVyxr SEZA LFkkiusP;k leFkZuklkBh 2014 P;k 
dsanzh; vankti=dkr ljdkjpk SEZA lkBhps leFkZu ns.ks pkyw vkgs-



2.5	 The economic 
importance of 
coasts and ways to 
give it value

2.5.1 Overview

From time immemorial human beings have been drawn 

towards nature and its services. But now we are at a 

stage of evolution where the current rate of extinction of 

species has surpassed all records in history. One of the 

main reasons cited is the unwise use or exploitation of 

nature.

The causes of ecosystem degradation and biodiversity 

loss were well documented in the Millennium Ecosys-

tem Assessment of 2005 (MEA 2005),24 which also 

listed the many values nature added to society and the 

economy. MEA 2005 also lists some of the ecosystem 

services. Ecosystem services are the benefits people 

obtain from eco- systems. These include provisioning 

services such as food and water, regulating services 

such as flood and disease control, cultural services 

such as spiritual, recreational, and cultural benefits 

and supporting services such as nutrient cycling that 

maintain the conditions for life on Earth.

2.5	 canjkaps vkfFkZd egRo vkf.k 
R;kyk ewY; ns.;kps ekxZ

2.5.1 vk<kok

vrhÁkphu dkGkiklwu ekuo] fulxZ vkf.k R;kP;k lsokadMs 
vks<yk xsyk vkgs- ijarq vkrk vki.k mRØkarhP;k v’kk 
VII;koj vkgksr tsFks ÁtkrhaP;k ukgh’;k gks.;kP;k njkus 
bfrgklkrhy loZ mPPkkad ekxs Vkdys vkgsr- vfopkjh okij 
fdaok fulxkZps ‘kks”k.k gs ,d egRokps dkj.k vkgs-

ifjfLFkrhdhP;k Úgkl vkf.k tSofofo/krsP;ks uqdlkukph  
dkj.ks 2005P;k fefyfu;e bdksflLVhe vlslesaVuqlkj 
¼MEA 2005½e/;s ;ksX; Ádkjs fyfgyh vkgsr] T;kus lekt 
vkf.k vFkZO;oLFksr fulxkZus tksMysyh ewY;s lwfpr dsyh 
vkgsr- MEA 2005 lq)k dkgh ifjfLFkrhdh lsok lwfpr 
djrks- R;ke/;s ifjfLFkrhdh lsok] ;k yksdkauk ifjfLFkrhdh 
lsokadMwu feG.kkjs Qk;ns vkgsr-;ke/;s vé vkf.k ik.kh 
v’kk iqjoBk lsok] iwj vkf.k jksx Áfrca/k v’kk fu;ked lsok] 
v/;kfRed] euksjatd vkf.k lkaLÑfrd Qk;ns v’kk lkaL—
frd lsok vkf.k iks”k.k ?kVd pØ ts i`Fohoj thouklkBh 
ifjfLFkrh vckf/kr Bsors v’kk vk/kkjHkwr lsok ;kapk lekos’k 
gksrks-



On the question of why there is a need for measuring the value of nature, the most imperative answer 

would be that the aim of defining and measuring the value of the natural environment are to better 

inform management choices, and/or influence human behaviour. 

Valuing ecosystem services would provide policy-makers with a strong rationale to improve coastal and 

marine ecosystem management and invest in conservation for its risk management value and econom-

ic benefits. In order to fully leverage ecological and economic knowledge of ecosystems and services, 

there is a need to generate and provide access to better data regarding ecosystem services.

Figure: Ecosystems goods and services and their value

uSlfxZd Ik;kZoj.kkps ewY; ifjHkkf”kr vkf.k ekiu dj.;klkBhpk gsrw] uSlfxZd i;kZoj.kkP;k ewY;kph O;k[;k vkf.k 
ekst.kh dj.ks gs O;oLFkkiu fuoMh vkf.k@fdaok ekuoh okx.kwdhojhy çHkko ;kauk pkaxY;k jhrhus lacks/kw ‘kdrhy] 
+gs fulxkZps ewY; ekst.;kph xjt dk vkgs] ;k Á’ukojps vrf’k; egRokps mÙkj vkgs-

ifjfLFkrhd lsokaps ewY;kadu gs /kksj.k cufo.kkÚ;kauk] fdukjiV~Vh vkf.k leqnzh ifjfLFkrhd O;oLFkkiu  
lq/kkj.;klkBh vkf.k R;kP;k tks[khe O;oLFkkiu ewY; o vkfFkZd Qk;nÓkalkBh lao/kZukr xqaro.kwdhps] ÁcG  
dkj.k Ánku djsy- ifjfLFkrhdh vkf.k lsokaP;k ifjfLFkrhdh vkf.k vkfFkZd Kkukpk Qk;nk ?ks.;klkBh 
ifjfLFkrhdh lsokalanHkkZr pkaxyh vkdMsokjh r;kj dj.;kph o iqjfo.;kph xjtsps vkgs-

Okkf”kZd: ifjfLFkrhdheky] lsok vkf.k R;kaps ewY;

Marine and coastal resources provide millions of impoverished people across the globe 
with livelihoods and range of critical ecosystem services like biodiversity, culture to carbon 
storage to flood protection. Coastal and marine ecosystems are among the most productive 
ecosystems in the word, provide many services to human society and are of great economic 
value (UNEP, 2006). The Indian coasts support about 30% of the total 1.2 billion human 
populations.
 (TII, 2014).

Lkeqnzh vkf.k fdukjh lalk/kus txHkjkrhy yk[kks fujk/kkj xfjckauk miftohdsph 
lk/kus vkf.k tSofofo/krk] iwj laj{k.kklkBh dksGlk lkBo.kqdhph o`Ùkh v’kk 
xqarkxqarhP;k ifjfLFkrhdh lsokaph Js.kh iqjforkr- leqnzh vkf.k fdukjh ifjfLFkrhdh 
;k txkrhy lokZf/kd mRiknd ifjfLFkrhdhaiSdh vkgsr T;k ekuoh lektkl vusd 
lsok iqjforkr vkf.k loksZÙke vkfFkZd ewY;kaP;k vkgsr-¼UNEP-] 2006½- Hkkjrh; 
fdukjs ,dw.k 1-2 vCt yksdla[;siSdh 30% uk vk/kkj nsrkr-
 (TII, 2014).

Okkij ewY;

,dw.k vkfFkZd ewY;

fouk&okij ewY;

izR;{k okij  
ewY; 

izR;{k okijysyh 
lalk/kus

• � Rkjrqnh lsok  
¼mnk- ty] ekls½

•  �LkkaLd`frd vkf.k 
lqfo/kk lsok ¼mnk- 
euksjatu½

vizR;{k okij ewY; 
vizR;{k okijysyh 

lalk/kuss

• � fu;ked lsok  
¼mnk- iwj  
izfrca/k] ty  
'kqf/ndj.k½

Ik;kZ;h ewY;  
vkiys Hkkoh laHkkO; 

okijs

• � loZ lsok ¼vk/kkj 
lsokalfgr½

Okkjlk ewY;  
Hkkoh fi<hP;k  

okijkph 'kD;rk

• � loZ lsok  
¼vk/kkjHkwr 
lsokalfgr½

vfLrRo ewY;  
vfLRkRokpk vf/kdkj 

• � vk/kkjHkwr lsok 
¼mnk- ikaMk] CY;w 
Ogsy] okÃYM Ãxy½
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2.5.2 tSooSfo/krsps vkfFkZd ewY; vkf.k ewY;kadu

vkfFkZd ewY;ekiu gs fofo/k Qk;ns vkf.k ifjfLFkrhdha’kh tksMysyh fdaer ;kaph rqyuk]R;kaP;k ekiukpk Á;Ru 
d:u ns.;kph vkf.k R;kauk leku Hkktdke/;s &fo’ks”kd:u pyukps ,dd] O;Dr d:u] i)r nsrs- VksVy 
bdkWukWfed OgWY;w ¼TEV-½ i)r gh okijysyh eqq[; pkSdV vkgs- foHkktu vkf.k O;k[;k fo’ys”kd rs fo’ys”kd 
cnyrs] i.k lk/kkj.ki.ks1- ÁR;{k okij ewY;] 2- vÁR;{k okij ewY;] 3- Ik;kZ; ewY; vkf.k 4- fouk&okij ewY; 
;kapk lekos’k gksrks- lk/kj.ki.ks ifgY;k rhupk ,df=r mYys[k *okij ewY;^ vlk gksrks- 

Ik;kZoj.kkP;k Qk;|kaph fdaer ekst.;klkBh yksd r;kj vlrkr vkf.k dkgh Ik;kZoj.kkP;k uqdlkukph HkjikÃ 
Lohdkj.;klgh r;kj vlrkr- ;k letkoj Ik;kZoj.kkps ewY;ekiu eksBÓk Áek.kkr voYkacwu vlrs- yksd Ák/kkU; 
nk[kforkr T;krwu Ik;kZoj.k lalk/kukaps ewY; Bjrs- lekt] Ik;kZoj.k lalk/kukaph dnj djrks gs fuf’pr vkgs( 
fdukjh Áns’k vkf.k ik.;kph xq.koÙkk v’kk Ik;kZoj.k laiÙkhrhy cnykapas ewY;kr :ikarj gs vf/kd fDYk”V vkgs- 
Ik;kZoj.k vFkZ’kkL=Kkaauh Ik;kZoj.kkph dnj dj.;klkBh cktkj vkf.k fouk&cktkj vk/kkfjr ra=s fodflr dsyh 
vkgsr- 

2.5.2.1 ÁR;{k okij ewY;s

ÁR;{k okij ewY;s] ifjfLFkrhdh oLrw vkf.k ek.klkadMwu ÁR;{ki.ks okijY;k tk.kkÚ;k lsok lacksf/kr djrkr- 
;ke/;s fouk’kdkjh okij] tls r;kj ihdkaph dki.kh] ba/kuklkBh fdaok cka/kdkeklkBh ykdwM] vkS”k/kh oLrw vkf.k 
vé Eg.kwu tukojkaph f’kdkj v’kk okij mi;ksxkaps ewY; o vfouk’kdkjh okij] tlseuksjatd vkf.k lkaL—frd 
miØe T;kauk ihdkaP;k dki.khph xjt ulrs ;kapk lekos’k vlrks- ÁR;{k okij ewY;kapk vkuan] yksdkadMwu 
cÚ;kpnk HksV nsÅu fdaok ifjfLFkrhdhp e/;s jkgwu ?ksryk tkrks-

2.5.2.2 vÁR;{k okij ewY;

ifjfLFkrhdhP;k ckgsjps Qk;ns ns.kkÚ;k ifjfLFkrhdh lsokae/kwu vÁR;{k okij ewY;s vkyh vkgsr- unhP;k ÁokgkP;k 
mrkjkoj jkg.kkÚ;k yksdkaukgh ykHk ns.kkjh uSlfxZd ty ‘kqf)dj.k i)r] fdukjh xq.koSf’k”VÓs vkf.k ik;kHkwr 
lqfo/kkauk Qk;nsdkjd [kkjQqVh taxykaps oknG laj{k.k dk;Z vkf.k dkcZu flDosLVs’ku T;kpk Qk;nk laiw.kZ 
tkxfrd lektkyk gokeku cny deh gks.;kus gksrk] ;kapk mnkgj.kkae/;s lekos’k gksrks-

2.5.2.3 Ik;kZ; ewY;

Hkkoh ifjfLFkrhdh oLrw vkf.k lsokae/;s okij.;kP;k i;kZ;kps tru ts LOkr%dMwu ¼Ik;kZ; ewY;½ fdaok brj@
okjlkadMwu ¼okjlk ewY;½ l/;k okijys tk.kkj ukghr] ;kiklwu Ik;kZ; ewY;s ?ksryh vkgsr- iqjoBk] fu;ked vkf.k 
lkaL—frd lsok l/;k okijY;k tkr ulY;k rjh Hkfo”;kr okijY;k tkrhy ;k e;kZnsi;±r Ik;kZ; ewY;kapk fgLLkk 
Bjrkr- 

2.5.3.4 fouk&okij ewY;

fouk&okij ewY;s ,[kknk L++=ksr vfLRkROkkr vlY;kps letY;kus ÁR;{ki.ks tjh rks L=ksr rs LOkRk% okij.kkj ulys 
rjhghyksdkauk vuqHko gks.kkÚ;k vkuankpk lanHkZ nsrkr- lglk ;k Ádkjps ewY; vfLRkRoewY; ¼fdaok] dkghosGk 
vfØ; okij ewY;½ Eg.kwu vksG[kys tkrs-

2.5.2 Economic value of biodiversity and its valuation

Economic valuation offers a way to compare the diverse benefits and costs associated with ecosystems 

by attempting to measure them and expressing them in a common denominator — typically a 

monetary unit. The main framework used is the Total Economic Value (TEV) approach. The breakdown 

and terminology vary slightly from analyst to analyst, but generally include (i) direct use value, (ii) 

indirect use value, (iii) option value, and (iv) non-use value. The first three are generally referred to 

together as ‘use value’.

Environmental valuation is largely based on the assumption that individuals are willing to pay for 

environmental gains and, conversely, are willing to accept compensation for some environmental 

losses. The individual demonstrates preferences, which, in turn, place values on environmental 

resources. That society values environmental resources is certain; monetizing the value placed 

on changes in environmental assets such as coastal areas and water quality is far more complex. 

Environmental economists have developed a number of market and non- market-based techniques to 

value the environment.

2.5.2.1 Direct use values

Direct use values refer to ecosystem goods and services that are used directly by humans. These 

include the value of consumptive uses such as harvesting of food products, timber for fuel or 

construction, and medicinal products and hunting of animals for consumption, and the value of non-

consumptive uses such as the enjoyment of recreational and cultural activities that do not require 

harvesting of products. Direct use values are most often enjoyed by people visiting or residing in the 

ecosystem itself.

2.5.2.2 Indirect use values

Indirect use values are derived from ecosystem services that provide benefits outside the ecosystem 

itself. Examples include natural water filtration which often benefits people far downstream, the storm 

protection function of mangrove forests which benefits costal properties and infrastructure, and carbon 

sequestration which benefits the entire global community by abating climate change.

2.5.2.3 Option values

Option values are derived from preserving the option to use in the future ecosystem goods and services 

that may not be used at present, either by oneself (option value) or by others/heirs (bequest value). 

Provisioning, regulating, and cultural services may all form part of option value to the extent that they 

are not used now but may be used in the future.

2.5.3.4 Non-use values

Non-use values refer to the enjoyment people may experience simply by knowing that a resource exists 

even if they never expect to use that resource directly themselves. This kind of value is usually known 

as existence value (or, sometimes, passive use value).
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2.5. 3 Valuation techniques

There are three families of valuation techniques: market based techniques, revealed preference and 

stated preference.

2.5.3.1 Market-based techniques

These use evidence from markets in which environmental goods and services are traded, markets in 

which they enter into the production functions for traded goods and services, or markets for substitutes 

or alternative resources.

Example: To understand the economic benefits generated from coastal and marine habitats and eco-
systems in Bohol Marine Triangle (BMT) in the Philippines as a basis for sustaining the use of natural 
resources in the area. BMT area has rich biodiversity and the local community is dependent on the 
coastal and marine resources of the area. The study combined market-based valuation of economic 
activities (fisheries, tourism, gleaning, and seaweed farming) and value transfer methods for non-
marketed impacts (biodiversity conservation, flood protection, fish nursery function). The accumulated 
total net benefit for the BMT natural resources over a 10-year period was found to be US$11.54 million 
(with a 10% discount rate). This led to officials in allocating resources for maintaining the ecosystems 
of BMT.

2.5.3.2 Revealed preference methods

These are based on deducing the value of ecosystem services by interpreting observed human behav-

iour.

Example: The decision-makers were faced with the issue of eutrophication in the Stockholm archi-
pelago. They carried out the analysis of the benefits and costs of reducing the eutrophication in the 
Stockholm archipelago. For this evaluation, it was assumed that a reduction in eutrophication would 
lead to an increase in water transparency, which would increase both ecological health and human en-
joyment of the area. It was also assumed that a 40 per cent reduction in nitrogen load was needed to 
achieve a one-metre increase in transparency, through a combination of measures including increased 
sewage water treatment and reduced fertilizer use. The total costs of such measures were estimated to 
be SEK 57 million per year. The benefits of the reduction of eutrophication were estimated to be about 
SEK 60 million per year for recreational benefits (travel cost method) and SEK 500 million per year for 
all conservation benefits (contingent valuation method). However, the analysis indicates that the costs 
of reducing eutrophication could be justified purely by the recreation values and that when taking a full 
range of values into account the benefits could outweigh the costs by a ratio of 8:1 or more.

2.5.3.3 Stated preference techniques

These methods are based on surveys in which people give valuation responses in hypothetical situ-

ations. Some of the popular valuation methods are contingent valuation, choice experiments, value 

transfer.

 

2.5. 3 ewY;ekiukps ra=

ewY;ekiu ra=kP;k rhu i)rh vkgsr : cktkj vk/kkfjr i)r] ÁdV Ák/kkU;s vkf.k uewn Ák/kkU;s.

2.5.3.1 cktkj&vk/kkfjr ra=Kku

gh cktkjkdMwu iqjkos okijrs T;kr i;kZoj.kh; oLrw vkf.k lsok fofue; dsY;k tkrkr] cktkjisB T;ke/;s rs 
oLrw vkf.k lsok fofue; fdaok i;kZ;klkBh cktkjisB fdaok ;k,soth lalk/kukalkBh mRiknu dk;kZr Áos’k djrkr-

mnk% fdukjh vkf.k leqnzh oLrhLFkkusvkf.k fQfyihUle/;s uSlfxZd lalk/kukpk mi;ksx dk;e dj.;kP;k  
vk/kkjkoj cksgksy ejkbZu VªWaxy ¼BMT½ ifjfLFkrhdh iklwu fuekZ.k >kysY;k vkfFkZd ykHkkauk let.;klkBh- 
BMT {ks= tSofofo/krsus Jhear vkgs vkf.k LFkkuh; {ks=kpk leqnk; fdukjh vkf.k leqnzh L=ksrkaoj voyacqu 
vkgs- vH;klke/;s cktkjisBkaoj vk/kkjhr vkfFkZd miØekaps ewY;kadu ¼eRlks|ksx] i;ZVu]xksGk dj.ks] vkf.k leqnzh 
ouLirhph ckxk;r½ vkf.k v&cktkjisBh; ÁHkkoklkBh ewY; LFkykarj i)r ¼tSofofo/krk lao/kZu] iwj laj{k.k]  
ekls ulZjh dk;Z½ lkekoysys vkgs- 10 o”kkZP;k dkyko/khe/;s ch,eVh uSlfxZd L=ksrkalkBh tek ,dw.k fuOoG  
ykHk ¼10% lqV njklkscr½ US$11.54 n’ky{k gksrk- gs dk;ZdR;kZalkBh ch,eVh ifjfLFkrhdh O;oLFkkiuklkBh  
L=ksr ns.;klkBh okijys xsys- 

2.5.3.2 m?kM Ák/kkU; i)rh

gs fujh{k.k dsysys ekuoh orZukps vFkZ ykÅu ifjfLFkrhdh lsokaps ewY; otk d:u R;koj vk/kkjhr vlrkr.

mnk% fu.kZ;dR;kZayk LVkWdgkse f}ileqgke/;s lqiks”k.kkph leL;syk lkeksjs tkos ykxys- R;kauh ykHkkps fo’ys”k.k 
vkf.k LVkWdgkse f}ileqgke/;s lqiks”k.kkyk deh dj.;kP;k fdaer dk<yh- ;k ewY;kaduklkBh vls x`fgr /kjys 
xsys dh lqiks”k.kkph ?kV ik.;kph ikjn’kZdrk ok<osy] ts ifjfLFkrhdh vkjksX; lqq/kkjsy vkf.k {ks=kkrhy ekuoh 
miHkksx ok<osy- rlsp gs gh x`fgr /kjys xsys dh ikjn’kZdrsr ,d feVj ok< dj.;klkBh lkaMik.kh ik.kh 
mipkj vkf.k [kr okijkr ?kVhlg ekstekikP;k laxrhus40 VDds uk;Vªkstu Hkkjkph ?kV gks.ks vko’;d vkgs- 
v’kk mik;kP;k ,dw.k fdaerhpk vankt ,lbZds 57 n’ky{k Árho”kZ ykoyk xsyk- loZ lao/kZu Qk;|klkBh  
lqiks”k.kkP;k ?kVhpk Qk;|kpk vankt SEK 60 n’ky{k Áfro”kZ ykoyk xsyk ¼;k=k nj i)r½ vkf.k SEK 500 
Áfro”kZ loZ lao/kZu ykHkkalkBh ¼vuq”kaxhd ewY;kadu i)rh½- rjhgh] fo’ys”k.k n’kZors dh lqiks”k.kkyk ?kVo.;kph 
fdaer laiw.kZi.ks euksjatd ewY;kus Bjoyh tkÅ ‘kdrs vkf.k gs rsOgk ‘kD; vkgs tsOgk laiw.kZ ewY; ykHkkP;k 
[kkR;kr ?ksrys tkrhy fdaerhps Áek.k 8%1 fdaok vf/kd R;kaP;k rksV~;kis{kk tkLr vlsy-

2.5.3.3 uewn Ák/kkU; ra=

gîk i)rh dkYifud ?kVukae/;s losZ{k.kke/;s yksdkauh fnysY;k ewY;kadu mRrjkoj vk/kkfjr vkgsr- dkgh Áfl) 
ewY;kadu i)rh vkgsr vkuq”kafxr ewY;kadu] fuoM Á;ksx] ewY; LFkykarj- 

 

40



ifjfLFkrhdh vkf.k tSofofo/krsp vFkZ’kkL= (TEEB) 

Áeq[k ladYiuk:

•	 uSlfxZd lalk/kus nh?kZdkyhu vkfFkZd dk;kZe/;s egRokph Hkwfedk fuHkkorkr vkf.k R;kyk vkfFkZd laiRrh vls 
x`fgr /kjkos- 

•	 vki.k T;kps mik; djr ukgh R;kps O;oLFkkiu d: ‘kdr ukghr- ifjfLFkrhdh lsokaph gkuh vusdnk nqyZf{kr 
dsyh tkrs dkj.k R;kiSdh cjsp tls ekrh /kkj.k ‘kDrh fdaok vk/;kfRed ewY; lkoZtfud oLrw vkf.k lsok 
vkgsr.

•	 eRlks|ksx] thok’e ba/ku m|ksx vkf.k brj laHkkO; ?kkrd dk;kaZP;k vuqnkukps ekstekiu djkos vkf.k njo”khZ 
dGokosr( ;k vuqnkukP;k ?kVdkaps foÑrhpk Fkkax ykokok] ?kVokos vkf.k vkf.k ‘ksoVh loZ dk<wu Vkdkosr.

rhu VIis:

•	 ifjfLFkrhdh lsokP;k izokgkps vkf.k R;kaP;k ewY;kaps izkR;f{kdj.k] vksG[k.ks vkf.k mik;;kstu-

•	 ifjfLFkrhdh lsokaps fu;kstu] dkgh fdaok loZ izkR;f{kds dsysys gLrxr dj.ks mik; ewY;s ts.ksd:u R;kaP;k 
‘kk’or rjrqnhauk izksRlkgu iznku gksbZy-

•	 ykHk okVi] fu;kstu ;a=.kk v’;k i)rhus jpysyh vlrs dh izkIr ifjfLFkrhdh lsokaps Qk;ns lao/kZukph fdaer 
lgu dj.kkÚ;ke/;s forfjr dsyss tkÃy-

¼L=ksr% lq[knso ih 2011] fulxkZph fdaerBjo.ks% n bdkWukWfeDl vkWQ bdksflLVe v¡M ck;ksMk;OgflZVh lksY;q’kUl- vko``Rrh 1] Ø- &6 

ihih- 34&43 & http:// www.thesolutionsjournal.com/node/823)

The Economics of Ecosystems and Biodiversity (TEEB) 

Key Concepts:

•	 Natural resources make important contributions to long-term economic performance and should be 

considered economic assets.

•	 We cannot manage what we do not measure. The loss of ecosystem services is often overlooked 

because most of them, such as soil retention or spiritual values, are public goods and services.

•	 Subsidies to fisheries, fossil fuel industries, and other potentially harmful activities should be mea-

sured and reported annually; the perverse components of these subsidies should be tracked, re-

duced, and eventually phased out altogether.

Three stages:

•	 Demonstration, the identification and measurement of the flow of ecosystem services and their values.

•	 Appropriation, capturing some or all of the demonstrated and measured values of ecosystem services 

so as to provide incentives for their sustainable provision.

•	 Benefit sharing, appropriation mechanisms are designed in such a manner that the captured ecosys-

tem services benefits are distributed to those who bear the costs of conservation.

[Source: Sukhdev, P. 2011. Putting a Price on Nature: The Economics of Ecosystems and BiodiversitySolutions. Vol 1, No. 6. 

pp. 34-43 - http:// www.thesolutionsjournal.com/node/823]

fulXkkZph fdaer Bjok!iou lq[knso VsM VkWd  
http://www.youtube.com/watch?v=oU9G2E_RYJo

Put a Value on Nature! Pavan Sukhdev TED Talk  
http://www.youtube.com/watch?v=oU9G2E_RYJo

tkxfrd miØe tSofofo/krsP;k vkfFkZd ykHkkps y{k [ksp.;koj 
dsanzhr dsysys vkgsr-TEEB

ÞtSofofo/krk ewY;kaph vn`";rk 
vusdnk vdk;Z{ke osGsyk ÁksRlkgu 
nsrs fdaok uSlfxZd HkkaMoy] tks 
vkiY;k vFkkZpk ik;k vlrks R;kpk 
uk'k djrs-ß

iou lq[knso] TEEB flUFksfll vgoky
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TEEB-India 

The Ministry of Environment and Forests, Government of India formally initiated the TEEB study in February 

2011. The Minister stated the ministry’s commitment to developing a framework for green national accounts 

by 2015, facilitated by TEEB India. Consultations in February 2011 and September 2011 led to identification 

of three biophysical sectors critical to India. Findings from investigating these sectors were presented in 

an initial assessment and scoping report at COP11, Hyderabad, India (October 2012).  The report lays 

out high level methodology for doing an ecosystem based economic valuation. Current efforts are to bring 

policy relevance to further investigations for TEEB in India, and increase its technical scope from economic 

valuation to a broader recognition of natural capital.

Ecosystem: Forests, Inland wetlands, Coastal and marine ecosystems

•	 TEEB India process aims to recognise and harness the economic valuation of biodiversity and 

ecosystem services

•	 Action at three levels:

–	 Policy making

–	 Business

–	 Citizen awareness

Three stages:

•	 Demonstration, the identification and measurement of the flow of ecosystem services and their values.

•	 Appropriation, capturing some or all of the demonstrated and measured values of ecosystem services 

so as to provide incentives for their sustainable provision.

•	 Benefit sharing, appropriation mechanisms are designed in such a manner that the captured 

ecosystem services benefits are distributed to those who bear the costs of conservation.

TEEB-India 

i;kZoj.k vkf.k oU; ea=ky;] Hkkjr ljdkjus vkSipkfjdi.ks Qsczqokjh 2011yk TEEB vH;klØe lq: dsyk- 
ea«khegksn;kauhs 2015i;Zar TEEB bafM;k}kjs fgjO;k jk”Vªkph pkSdV fodflr dj.;klkBh ea=ky;kP;k opuc)rsps fuosnu 
dsys- Qsczqokjh 2011 vkf.k lIVsacj 2011 yk >kysY;k ppsZrHkkjrkr 3 tSoHkkSfrdh; Hkkx fparktud Eg.kwu vksG[kys 
xsys- ;k foHkkxkrhy rikl.khps fu”d”kZ COP 11] gSnzkckn Hkkjr ¼vkWDVkscj 2012½ ;sFks izkFkfed ewY;kadu vkf.k O;kidrk 
vgokykr ekaM.;kr vkys- gk vgoky ifjfLFkrhdhoj vk/kkfjr vkfFkZd ewY;kadu dj.;klkBh mPp Lrjh; dk;Ziz.
kkyh ekaMrks- l| iz;Ru Hkkjrkr TEEB lkBh iq<P;k riklklkBh fuxfMr ;kstuk vk.k.ks vkf.k vkfFkZd ewY;kaduke/kwu 
uSlfxZd HkkaMoykph lhek vksG[k.;kl rkaf=d d{kk ok<o.ks gs vkgsr-

ifjfLFkrhdh% taxysa] vkarnsZf’k; ik.kFkG tkxk] fdukjh vkf.k leqnzh ifjfLFkrhdh

•	 TEEB Hkkjr ÁfØ;k tSofofo/krsps vkf.k ifjfLFkrhdh lsokaP;k vkfFkZd ewY;kadukyk vksG[k.ks vkf.k mi;ksxkr 
vk.k.;kps /;s; Bsors- 

•	 rhu ikrGhoj Ñrh

& /kksj.k r;kj dj.ks 

& O;olk;

& ukxfjd tkx:drk

rhu VIis:

•	 izkR;f{kd] ifjfLFkrhdh lsok vkf.k R;kaP;k ewY;kapk izokgkps mik; vkf.k vksG[k

•	 fofu;kstu] ifjfLFkrhdh lsokaps ‘kk’or rjrqnhlkBh izksRlkgu ns.;klkBh loZ fdaok dkgh izkR;f{kd dsysys vkf.k 
ekstysys dsysys ewY; feGo.ks] 

•	 ykHk okVi] fofu;kstu ra= v’kk i)rhus jpys vkgs dh ts lao/kZukpk [kpZ lgu djrkr R;kaP;ke/;s 
ifjfLFkrhdh lsokaps ykHk forjhr djrk ;srkr- 



2.6 	 tSofofof/krk gkuh vkf.k 
ifjfLFkrhdh lsok

2.6.1 	 tSofofo/krk gkuhph orZeku fLFkrh:

vankts 60 VDds ¼24 iSdh 15½ ifjfLFkrhdh lsok fefyfu;e 
bdksflLVhe vlslesaVuqlkj ¼70 VDds fu;ked lsok 
vkf.k lkaLÑrhd lsok½ ;k fuÑ”V ntkZP;k vkgsr fdaok 
fouk’kd i)rhus okij.;kr ;sr vkgsr- tSofofo/krsph gkuh] 
oLrhLFkkus] iztkrh vkf.k vuqoaf’kd ikrGhoj izpaM vkgs-

toGikl 50 o”kkZr fuÑ”V ntkZP;k >kysY;k ifjfLFkrhdh 
lsokae/;s eRL;ks|ksx gLrxr dj.ks] ik.kh iqjoBk] 
dpÚ;kojhy izfØ;k o fo”kkjh ?kVd dk<wu Vkd.ks ty  
‘kqf)dj.k] uSlfxZd ladVkaiklwus laj{k.k izknsf’kd vkf.k 
LFkkfud gokekukps fu;eu] /kwi fu;eu] v/;kfRed iw.kZrk 
vkf.k lkSan;kZpk miHkksx ;kapk lekos’k vkgs. 

2.6 	 Loss of biodiversity 
and ecosystem 
services

2.6.1 	 Current status of biodiversity loss:

Approximately 60 per cent (15 out of 24) of the eco-

system services evaluated in the Millennium Ecosystem 

Assessment (including 70 per cent of regulating and 

cultural services) are being degraded or used unsus-

tainably. Loss of biodiversity at habitat, species and 

genetic levels is enormous.

The ecosystem services that have been degraded over 

the past 50 years include capture fisheries, water sup-

ply, waste treatment and detoxification, water purifica-

tion, natural hazard protection, regulation of air quality, 

regulation of regional and local climate, regulation of 

erosion, spiritual fulfilment and aesthetic enjoyment. 



The use of two ecosystem services—capture fisheries and fresh water—is now well beyond levels that 

can be sustained even at current demands, much less future ones. At least one quarter of important 

commercial fish stocks are over- harvested (high certainty). The quantity of fish caught by humans 

increased until the 1980s but is now declining because of the shortage of stocks.

From 5 per cent to possibly 25 per cent of global freshwater use exceeds long-term accessible supply. 

It is now met either through engineered water transfers or overdraft of groundwater supplies (low to 

medium certainty). Some 15–35 per cent of irrigation withdrawals exceed supply rates and are there-

fore unsustainable (low to medium certainty).

Out of 24, only four ecosystem services have been enhanced in the past 50 years, three of which 

involve food production: crops, livestock and aquaculture. Terrestrial ecosystems were on average a 

net source of CO2 emissions during the nineteenth and early twentieth centuries due to widespread 

deforestation, but became a net sink around the middle of the last century due to reforestation efforts. 

Thus, in the last 50 years, the role of ecosystems in regulating global climate through carbon seques-

tration has also been enhanced.

According to the findings of Millennium Ecosystem Assessment”

•	 Over the past 50 years, humans have changed ecosystems more rapidly and extensively than in 

any comparable period of time in human history.

•	 This has resulted in a substantial and largely irreversible loss in the diversity of life on earth.

Unprecedented change in ecosystems

•	 More land was converted to cropland in the 30 years after 1950 than in the 150 years between 

1700 and 1850. 20 per cent of the world’s coral reefs were lost and 20 per cent degraded in the 

last several decades.

•	 35 per cent of the mangrove area has been lost in the last several decades Amount of water in 

reservoirs quadrupled since 1960.

•	 Withdrawals from rivers and lakes doubled since 1960.

Unprecedented change: Biogeochemical Cycles since 1960:

•	 Flows of biologically available nitrogen in terrestrial ecosystems doubled. Flows of phosphorus 

tripled.

•	 > 50 per cent of all the synthetic nitrogen fertiliser ever used has been used since 1985.

•	 60 per cent of the increase in the atmospheric concentration of CO2 since 1750 has taken place 

since 1959.

Significant and largely irreversible changes to species diversity

•	 The distribution of species on earth is becoming more homogenous. Humans have increased the 

species extinction rate by as much as 1,000 times over background rates typical over the planet’s 

history (medium certainty).

•	 10–30 per cent of mammal, bird and amphibian species are  currently threatened with  extinction 

(medium to high certainty).

ifjfLFkrhdh lsokaps nksu mi;ksx vkgsr& dWIpj eRlks|ksx vkf.k ‘kq) ik.kh&gh l/;kP;k ekx.khyk iw.kZ 
dj.;klkBh iqjs’;k izek.kkis{kk tkLr vkgs] Hkfo”;kr cjsp deh vlsy- fdeku egRokps O;kolkf;d lkBîkiSdh 
,d prqFkkZa’k tkLr idMys tkrkr ¼tks uDdhp mPp vkgs½- 1980 i;Zar ekuok}kjs idMY;k xsysY;k ek’;kaph 
Áek.k ok<ys] i.k vkrk rs lkB~;kP;k derjrseqGs ?kVysys vkgs-

tkxfrd xksMîk ik.;kP;k 5 VDds rs laHkor% 25 VDdsP;k okijkus nh?kZdkyhu lqxE; iqjoBîkph e;kZnk 
vksykaMyh vkgs- ik.;kps ,dk tkxso:u nqlÚ;k tkxsoj LFkykarj.k d:u fdaok tfeuhr vkgs R;kis{kk tkLr 
dk<wu miyC/k dsys tkrs ¼deh rs e/;e fuf’prrk½- 15 rs 35 VDds flapu gs iqjoBîkis{kk tkLr vkgsr o 
R;keqGs v’kk’or vkgsr ¼deh rs e/;e fuf’prrk½-

xsY;k 50 o”kkZae/;s 24 iSdh 4 ifjfLFkrhdh lsok ok<Y;k vkgsr- R;kiSdh 3 e/;s vUu mRiknu fids i’kq/ku o 
tythoupk lekos’k vkgs- HkqÁns’kh; ifjfLFkrhdh ljkljh dkcZu Mk; v‚DlkbZM ckgsj Vkd.;kps fuOoG L=ksr 
19O;k o 20O;k ‘krdkP;k lq:okrhyk gksrs] taxyrksMheqGs i.k ekxP;k ‘krdkP;k e/;koj iquoZfudj.kkP;k 
Á;RukaeqGs fuOoG laiys- v’kkÁdkjs xsY;k 50 o”kkZae/;s ifjfLFkrhdhP;k Hkwfedk tkxfrd gokeku dkcZu tIrh 
fu;a=hr dj.;kus ok<ysyh vkgs- 

fefyfu;e bdksflLVhe vlslesaVuqlkj ¼MIA½ P;kfu”d”kkZuqlkj^^

•	 ekuokus ekuoh bfrgklkP;k dks.kR;kgh rqyukRed dkyko/khis{kk ekxP;k 50 o”kkZae/;s ifjfLFkrhdh tyn 
vkf.k foLr`ri.ks cnyyh vkgs-

•	 ;kpk ifj.kke vifjehr vkf.k eksBh i`Fohojhy lthorsP;k fofo/krsrhy ijr u olwy dj.;ktksxh gkuh-

ifjfLFkrhdhe/;s viwoZ cny

•	 1700 rs 1850 ;k 150 o”kkZais{kk 1950 iklwu 30 o”kkZe/;s vf/kd tehu ‘ksrtfeuhe/;s cny.;kr vkyh- 
txkrhy 20 VDds ÁokGh xekoY;k xsY;k vkf.k ekxP;k cÚ;kp n’kdkae/;s 20 VDdsa ntkZ [kkykoyk- 

•	 ekxP;k cÚ;kp n’kdkae/;s 1960 iklwu 35 VDds [kkjQqVh {ks=kus tyk’k;krhy ik.;kP;k pkSiV ik.kh 
xekoys- 

•	 1960 iklwu u|k vkf.k rykokapk milk nqIiV >kyk vkgs-

viwoZ cny% 1960iklwu tSoHkwjlk;fud pØ:

•	 LFkkfud ifjfLFkfrdhr miyC/k tho’kkL=h; uk;Vªkstups Áek.k nqIiV >kys- QkWLQjlpk Áokg frIiV gksrks- 

•	 1985iklwu vkrki;Zar okijY;k xsY;kiSdh 50 VDdsis{kk tkLr flaFksfVd uk;Vªkstu [kr okijys xsys-

•	 1750 iklwu okrkoj.kkrhy dsanzhdj.kkP;k CO2 ph 60 VDds ok< 1959iklwu >kyh- 

Átkrh oSfo/;krsrhy y{k.kh; vkf.k eq[;Ros vifjorZuh; cny

•	 i`Fohoj Átkrh forj.k vf/kd ,d:i gksr vkgs- i`FohP;k bfrgklke/;s ekuokus Átkrh ukgh’;k gks.;kpk 
nj lqekjs 1000 osGk ok<oyk vkgs ¼e/;e fuf’prrk½-

•	 10&30 VDds lLru Ák.kh] i{kh vkf.k Hkwtypj Átkrh l/;k ukgh’;k gks.;kP;k /kksD;kr vkgsr ¼e/;e rs 
mPp fuf’prrk½
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leqnzh tSofofo/krsph gkuh egklkxjkph vUu o brj fofue; fdaok fofue;jghr lsok ns.;kph {kerk fnolksafnol 
deh djr vkgs] vkf.k tSofofo/krsP;k gkuhpk dy tkxfrd ikrGhoj ok<r vkgs- fdukjh oLrhLFkkus 
nckok[kkyh vkgs] toGikl 20% ÁokGh xekoY;k brj VDD;kaps ?klj.k11 oj dj.;kr vkys vkgs- [kkjQqVh 
R;kaP;k ,sfrgkfld vkPNknukP;k 30 rs 50% deh >kY;k12] tSofofo/krk fdukÚ;ktoGhy eRL;ks|ksx oLrhLFkkus 
vkf.k dkcZu tIrh {kersoj ÁHkko Vkdr vkgs- xr vBjk’ks o”kkZaiklwu 2911 oj% leqnzh xor oLrhLFkku ukgh’ks 
>kys vlk vankt vkgs- toGikl txkrhy 232 iSdh 80% leqnzh Ik;kZoj.k {ks=kae/;s ?kql[kksj Átkrhaph mifLFkrh 
vkgs vlk uksanoysyk vkgs ts tkxfrd ikrGhoj tSofofo/krsP;k gkuhps nqljs lokZr eksBs dkj.k vkgs vkf.k 
leqnzh tSo vkØe.k nj uÅ vkBoM~;kyk ,d vkØe.k brdk mPp vls uksanoysys vkgs- fcanwjghr L=ksr  
çnw”k.kkçek.ks] gs vkOgku tSo fofo/krk vkf.k vf/kokl ;kaP;k’kh O;ogkj djrkuk ‘kkL=h; ,der vlsy] v’kh 
laLFkkxr tMrk vkgs] vkf.k laj{k.k vkf.k iquLFkkZiuk ç;kl ok<ohr vkgs-

2.6.2 oLrhLFkkukph gkuh

•	 txkP;k 14 ck;ksEl i`”BHkkx {ks=kP;k 20 rs 50 VDdsis{kk vf/kd Hkkx ‘ksr tfeuhe/;s ifjofrZr dsysyk 
vkgs- 

•	 txkrhy 60 VDds eksBîk u|k /kj.ks vkf.k oGo d:u [kafMr dsY;k vkgsr- 

	 60 VDds vk/khp u”V >kY;k vkgsr dsysys vkgsr fdaok vkXus; vkf’k;kP;k fouk’kkP;k dkBkoj vkgsr- 

•	 maphojhy ioZrh; ous] m”.kdfVca/kh; ous-

•	 [kkjQqVh

	 vkfÝdse/;s 40 vkf.k 70 VDds-

	 vkf’k;kr 70 VDds-

*	 Hkkjrkr 85 VDd-

*	 Fkk;y¡WaMe/;s 87 VDds.

2.6.3 Átkrh foyqIr gks.ks 
•	 nj jkst i`Foho:u 130 Átkrh vn`’; gksrkr-

•	 iq<P;k 20 rs 50 o”kkZe/;s loZ iztkrhaiSdh 10 rs 20 VDds iztkrhaukfoyqIr gks.;kP;k ekxkZoj usys tkÃy-

•	 EkkuokdMwu foyqIr gks.;kpk orZeku vkf.k Hkkoh nj n`”VhvkM gks.kkÚ;k foyqIr njkP;k &100 rs 1000 iV 
tkLr vkgs-

2.6.4 tuqdh; oSfo/; /kqi
•	 mnkgj.k% phue/;s ykxoM dsysY;k rkanGkP;k LFkkfud izdkjkr 1950 e/khy 46000 gwu 2006 e/;s 

1000is{kk FkksMh vf/kd ?kV >kyh-

	 60 rs 70 VDds izns’k tsFks rkanwGkP;k jkuVh tkrh ok<k;P;k rs ,drj vktdky fnlr ukghr fdaok 
R;kP;k ykxoMhlkBh vlysY;k {ks=kyk cÚ;kp izek.kkr deh dj.;kr vkys vkgs-

•	 tkxfrd 7000 i’kq/ku tkrhP;k ¼35 i{kh vkf.k lLru ikGho iztkrhiSdh½ 21 VDds /kksD;kr vlY;kus 
oxhZÑr dj.;kr vkys-

The loss of marine biodiversity is increasingly impairing the ocean‘s capacity to provide food and other 

market and non-market services, and the trend of biodiversity loss is accelerating on a global scale. 

Coastal habitats are under pressure, with approximately 20% of the world’s coral reefs lost and another 

20% degraded11. Mangroves have been reduced to 30 to 50% of their historical cover12, impacting 

biodiversity, habitat for inshore fisheries, and carbon sequestration potential. 29% of seagrass habitats 

are estimated to have disappeared since the late eighteen hundreds. Over 80% of the world’s 232 ma-

rine ecoregions reported the presence of invasive species which is the second most significant cause 

of biodiversity loss on a global scale and the marine bio-invasion rates have been reported as high as 

up to one invasion every nine weeks. As with non-point source pollution, the challenge is as much 

institutional inertia as it is scientific consensus in terms of dealing with loss of biodiversity and habitat, 

and increasing both protection and restoration efforts.

2.6.2 Habitat Loss

•	 20-50 per cent of more than half of the world’s 14 biomes surface areas have already been con-

verted to crop- lands.

•	 Some 60 per cent of the world’s major rivers have been fragmented by dams and diversions. Coral 

reefs

	 60 per cent are already destroyed or on the verge of destruction Southeast Asia.

•	 High altitude mountain forest. Tropical forest.

•	 Mangroves

	 40 and 70 per cent in Africa

	 70 per cent in Asia

*	 85 per cent in India

*	 87 per cent in Thailand.

2.6.3 Species Extinctions
•	 130 species disappear from the earth each day.

•	 Between 10 and 20 per cent of all species will be driven to extinction in the next 20 to 50 years.

•	 The current and impending rate of human-caused extinctions - 100 to 1,000 times the back-

ground extinction rate.

2.6.4 Erosion of Genetic Diversity
•	 Example: In China, the number of local rice varieties being cultivated has declined from 46,000 in 

the 1950s to slightly more than 1,000 in 2006.

	 In some 60 to 70 per cent of the areas where wild relatives of rice used to grow, it is either no 

longer found or the area devoted to its cultivation has been greatly reduced.

•	 21 per cent of the world’s 7,000 livestock breeds (amongst 35 domesticated species of birds and 

mammal) are classified as being at risk.
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2.7 	 Challenges in 
managing coastal 
and marine 
biodiversity and 
MPAs:

2.7.1 Overview:

Oceans cover 70 per cent of our planet and represent 

over 95 per cent of the biosphere. Marine and coastal 

habitats include coral reefs, mangrove forests, sea-

grass beds, estuaries, hydrothermal vents, seamounts 

and soft sediments on the ocean floor deep below the 

surface. The ocean is more than just a valuable source 

of food and recreation - it is one of the largest natural 

reservoirs of carbon. It stores about 15 times more 

CO2 than the terres- trial biosphere and soils, and 

plays a significant role in climate moderation. Coastal 

ecosystems such as mangroves play a very crucial role 

in extending protection to the coastal communities 

and mega coastal cities from natural disasters such as 

tsunamis, cyclones as well as the impacts of a sea level 

rise.

2.7 	 fdukjh vkf.k leqnzh 
tSofofo/krk vkf.k MPAs 
P;k O;oLFkkiusrhy 
vkOgkus:

2.7.1 vk<kok:

Ekgklkxjs vkiY;k xzgkl 70 VDds O;kIkrkr vkf.k  
thokoj.kkps toGikl 95 VDds izfrfuf/kRo djrkr- leqnzh 
vkf.k fdukjh oLrhLFkkukr izokG csVs] [kkjQqVh taxys] 
leqnzh xorkP;k iês [kkMh] tyfpfdRlk fuxZeu] leqnzh 
ioZr] egklkxjkP;k tfeuhoj [kkyP;k rGkP;k i`”Bkoj 
te.kkjk eÅ xkG ;kapk lekos’k gksrks- egklkxj] dsoG 
vUu vkf.k euksjatukis{kk vf/kd vlk ,d eqqY;oku L=ksr 
vkgs &gk dkcZupk ,d lokZr eksBk uSlfxZd tyk’k; vkgs 
tks Hkwizns’kh; thokoj.k vkf.k ekrhis{kk 15 iV vf/kd CO

2
 

lkBorks vkf.k gokeku fu;a=.kke/;s y{k.kh; Hkwfedk ikj 
ikMrks- fdukjh ifjfLFkrhdh tls [kkjQqVh fdukjh leqnk; 
vkf.k fdukjh egk’kgjkauk uSlfxZd vkiRrh tls Rlqukeh] 
pØhoknGs rlsp leqnzLrj ok<hP;k izHkkokaiklwu vf/kd 
laj{k.k ns.;kph egRokph Hkwfedk ikj ikMrkr-



This tremendous wealth of biodiversity and ecosystem services is not infinite. Today, human activities 

are greatly threatening the seas and coasts through overfishing, destructive fishing practices, pollution 

and waste disposal, agricultural runoff, invasive alien species, and habitat destruction. Global climate 

change will make it worse. Sea levels will rise, water temperature will increase, oceans will acidify, and 

there will be more storms and natural disasters (IYB CBD Factsheet on Marine and Coastal Biodiver-

sity).

Coastal habitats are under pressure, with approximately 20 per cent of the world’s coral reefs lost and 

another 20 per cent degraded. Mangroves have been reduced to 30 to 50 per cent of their historical 

cover, impacting biodiversity, habitat for inshore fisheries, and carbon sequestration potential. 29 per 

cent of seagrass habitats are estimated to have disappeared since the late eighteen hundreds Let’s 

take a closer look at how these stress factors generate impacts on the coastal and marine ecosystems 

and consequently on the life and livelihoods of coastal communities.

2.7.2 	 Unsustainable fishing

There are many inter-related issues affecting the sustainability of fisheries, including overcapacity in 

fishing fleets and a related increase in illegal, unregulated and unreported (IUU) fishing, a failure to 

take into  consideration ecosystem effects of fishing into management plans (e.g. bycatch, discards, 

destructive fishing practices), lack of incentives-based management, weak monitoring, control and sur-

veillance capacity and inability and/or unwillingness to accept short-term costs for long-term benefits. 

The continuing contribution of fisheries to sustainable development depends on the health of function-

ing, productive ecosystems and on their optimal utilisation. 

Coastal fish farming is increasing and will continue to increase and expand in the marine environment 

as the demand for food fish increases and as freshwater becomes more limited. Mariculture with fed 

species, if not managed properly, could impact on biodiversity and ecosystem functions through the 

release of nutrients beyond the recycling capacity of ecosystems and through the release of farmed 

species, diseases and chemicals. The improvement in, and expansion of, green technologies for mari-

culture together with adoption of an ecosystem approach to aquaculture that includes identification 

and management of risks, can ensure sustainable increase in fish production from the seas.

tSofofo/krk vkf.k ifjfLFkrhdh lsokaph izpaM laiRrh gh ve;kZn ukgh- vkt ekuokaps miØe leqnz vkf.k 
fdukÚ;kauk vfr eklsekjh] fouk’kd eklsekjh izFkk] iznw”k.k vkf.k dpÚ;kPkh foYgsokV] ‘ksrdh ik.kyksV] ?kql[kksj 
ijdh; iztkrh vkf.k oLrhLFkkukapk fo/oal bR;knh }kjs vkiRrhtud Bjr vkgsr- tkxfrd gokeku cny R;kl 
vf/kd okÃV cuosy- leqnkzaPkkLrj ok<sy] ik.;kps rkieku ok<sy] egklkxj vkEy;qDr gksbZy vkf.k rhoz fulxkZr 
vf/kd oknGs o uSlfxZd fo/oal gksrhy ¼leqnzh vkf.k fdukjh tSofofo/krk IYB CBD okLroi=d½-

fdukjh oLrhLFkku vankts 20 VDds tkxsrhy izokG gkuhP;k rlsp brj 20 VDds uk’kkP;k nckok[kkyh vkgsr- 
tSofofo/krk] fdukÚ;kojhy eRL;ks|ksx oLrhLFkkus vkf.k dkcZu tIrh {kersoj izHkko djr] [kkjQqVh R;kaP;k 
,sfrgkfld O;kIrhP;k 30 rs 50 VDds deh >kY;k vkgsr- ekxP;k 1800 o”kkZaiklwu 29 VDds leqnzh xor 
oLrhLFkkus v–’; >kY;kpk vankt vkgs- gs rk.k ns.kkjs ?kVd fdukjh vkf.k leqnzh ifjfLFkrhdhaoj ifj.kke 
djrkr- rlsp ;keqGs fdukjh lektkP;k thou o miftfodsoj izHkko dls iMrkr gs toGwu ikgw;k-

2.7.2 	 v’kk’or eklsekjh

eklsekjh ukSnykr vfr{kerslg vkf.k fuxMhr voS/krsr ok<] vfu;ked vkf.k vuksanhr ¼IUU½ eklsekjh] eklsekjh 
O;oLFkkiu ;kstusps ¼mnk% idM.ks] dk<wu Vkd.ks] fouk’kd eklsekjh ÁFkk½ ifjfLFkrhdh ÁHkko x`fgr /kj.;kl 
vlQyrk] ÁksRlkgu vk/kkjhr O;oLFkkiukph deh] dedqor ns[kjs[k] fu;a=.k vkf.k ikGr Bso.;kph {kerk vkf.k 
nh?kZdkyhu ykHkklkBh vYidkyhu nj Lohdkj.;kph v{kerk vkf.k@fdaok vfuPNk v’kk cÚ;kp varxZr laca/k 
vlysY;k leL;k vkgsr- ‘kk’or fodklkyk eRlks|ksxkps ;ksxnku pkyw Bso.ks mRiknd ifjfLFkrhdh vkf.k R;kaP;k 
;ksX; mi;ksx] vkf.k R;kP;k fujksxh dkedktkoj voyacwu vlrs- 

fdukjh eRL;’ksrh ok<r vkgs vkf.k v’khp ok<r tk.kkj vkf.k tls [kk| eklG~;kph ekx.kh ok<sy vkf.k 
rktsik.kh e;kZfnr gksbZy- rls leqnzh i;kZoj.kkpk foLrkj gksbZy- çtkrhalg vlysY;k lkxjh lao/kkZps ;ksX; jhrhus 
O;oLFkkiu dsys ukgh] rj R;kpk iqupZØhdj.k dj.;kP;k {kersiyhdMs eqä >kysyh iks”kds vkf.k ‘ksrdh çtkrh] 
jksx vkf.k jlk;ukaP;k lksM.;keqGs tSofofo/krk vkf.k ifjfLFkrhdh dk;kaZoj çHkko iMsy- gfjr ra=KkuklkBh 
eRL;lao/kZuklkBh vkf.k ifjfLFkfrdhpk tythou n`f”Vdksu Lohdkj gs nksUgh ,d= T;kr vksG[k vkf.k 
O;oLFkkiu /kksD;kapk lekos’k vkgs gs lkxjkiklwu ‘kk’or ekls mRiknu ok<Å ‘kdrs-

pkyd
eklsekjhnykr vrh xqaro.kwd]  
yksdla[;k ok<] gokeku cny

ncko
vrh eklsekjh
idM.ks
oLrhLFkku gkuh
egklkxj 
rkiekukr cny
vkf.k@fdaok 
fdukjh fodkl 
vfHklj.k

fLFkrh

mRrj
eklsekjh nykpk ?kVysyk 
vkdkj
eRL;ks|ksx can iM.ks
fdukjh lajf{kr {ks= ?kks"khr
i;kZoj.kh; u|kP;k izokgkps 
iquLFkkZiu

moZfjr eklGh lkBîkpk vkdkj
leqnzh i{kkaph la[;k
lq/kkfjr@vlq/kkfjr oLrhLFkkukps {ks=
egklkxj rkieku pH leqnzkP;k ikrGhpk dy
rkts ik.kh fdukÚ;koj okgk.;kpk dy

izHkko
eRlks|ksxmRiUukr gkuh] 
i;ZVu vkf.k lkSan;Z ewY;kph gkuh]
eklGh mRiUukr dikr
izokG fojatd izlaxkae/;s okjaokjrk
fdukjh leqnzh ifjfLFkrhdhe/;s cny-

ns[
kjs[

k

ns[kjs[k
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tkxfrd ekls lkB~;krhy 80 VDds lkBk T;kph eqY;kadu ekfgrh miyC/k vkgs rks iw.kZi.ks ‘kksf”kr fdaok 
vfr’kksf”kr vkgs vkf.k Eg.kwu ÁHkkoh vkf.k lko/kfxjhP;k O;oLFkkiukph vko’;drk vkgs- 

;quk;VsM us’ku QqM vkf.k ,xzhdYpj vkWxZuk;>s’kuuqlkj ¼FAO½] eklsekjh cny fdaok ifj.kke d: ‘kdrs%

•	 /;s; L=ksr ¼fo’ks”krk tj vfr eklsekjh >kyh rj½(

•	 /;s; L=ksrkaoj voyacwu vlysY;k fdaok R;kaP;k’kh fuxfMr Átkrh ¼tls dh Hk{kd fdaok cGh½

•	 ifjfLFkrhdhr vkgkjk’kh lacaf/kr T;kr eRL;ks|ksx dkedkt pkyrs( vkf.k 

•	 oLrh ftFks eklsekjh gksrs- 

vrheklsekjh dj.;kps ifj.kke Eg.kwu eklsekjh jk”Vªkuh xekoysys ykHk nj o”khZ 50 vCt USD P;k lqekjkl vkgsr-

vrheklsekjh vkf.k ve;kZn eklsekjh /;s; L=ksrkP;k mRiRrh eklsekjhyk ,sfPNd ikrGhP;k tls deky ‘kk’or 
fdaok vkfFkZd mRiUu deh djrs- 

tsOgk dk;e vrheklsekjh gksrs] Átkrh jpuk vkf.k tSofofo/krsr eksB~;k] nh?kZ tx.kkÚ;k vkf.k mPp ewY;kP;k 
Hk{kd Átkrhapk vf/kd Úgkl gksÅu cny gksrks] ;k ÁfØ;syk ^fQf’kax Mkmu n QqM pSu^ Eg.krkr- l?ku 
eklsekjh oU; yksdla[;sph vuqoaf’kd fofo/krkgh deh d: ‘kdrs-

fouk&fuoMhpk eklsekjh fx;j ts oxG.;klkBh fdaok vU;Fkk ukmesn fouky{k Átkrhpk vMdysys r:.k ekls] 
ik.;kP;k rGk’kh jkg.kkjs ik.;kP;k rGk’kh jkg.kkjs Ák.kh] leqnzh lLru Ák.kh] leqnzh i{kh] dedqor vkf.k 

fparktud Átkrhauk y{k.kh; idMw ‘kdrks rks 
lq/kkjysyk ukgh- gs vusdnk e`r Vkdys tkrkr- 
tsFks idM.ks vkf.k lksM.ks  
;kauk ekuoh [kk|kP;k laHkkO; gkuhP;k Lo#ikr 
ekiys tkrs] rsFks fo’ks”k vlqjf{kr fdaok /
kksD;krhy çtkrhaP;k ¼mnk- NksVs dsVkfl;u] 
dklo½ ?kV.;kpk ok<ho /kksdk ns[khy egÙokpk 
vlw ‘kdrks-

?kksLV fQf’kax fdaok lksMwu fnysY;k fdaok xgkG 
>kysY;k tkG~;ka}kjs eklsekjhe/;s ;ksX; y{k u 
fnY;kl rs rs VkGs QkVsi;aZr ek’kkauk idM.ks 
vkf.k ekj.ks pkyw Bsow ‘kdrs-

tkG~;kP;k Á[kj okijkus vkf.k gy.kkÚ;k 
rGkP;k fx;jus ¼mnk- mil.kh ;a=½ lkxjh 

rGkoj ÁHkko iMrks vkf.k leqnzh rGkph jpuk] lw{e LFkkuh;] vkf.k ik.;kP;k rGk’kh jkg.kkjs çk.khlewg ;kaP;k 
cny gksrks- gk miØe laosnu’khy i;kZoj.kkyk fo’ks”kr% ,dkp {ks=ke/;s nh?kZdkyhu Vªkoy vkf.k mil.kh 
dj.;kP;k fLFkrhe/;s [kjkc djrks-

Mk;ukekbZV vkf.k fo”kklkscr dsysY;k eklsekjhps xaHkhj vkf.k O;kid {ks=ki;Zar ÁHkko gksÅ ‘kdrkr] fo’ks”kr% 
ÁokGkoj-

 About 80 per cent of world fish stocks, for which assessment information is available, are fully ex-

ploited or overexploited and thus require effective and precautionary management 

According to the United Nations Food and Agriculture Organization (FAO), Fishing may alter or affect:

•	 the target resource (especially if it is overfished); 

•	 species associated with or dependent on the target resource (such as predators or prey); 

•	 trophic relationships within the ecosystem in which the fishery operates; and 

•	 habitats in which fishing occurs.

The benefits lost to fishing nations as a consequence of overfishing are in the order of USD 50 billion 

per annum.

Overfishing and excessive fishing can reduce the spawning biomass of target species below desired 

levels such as maximum sustainable or economic yields.

When there is sustained overfishing, changes in species composition and biodiversity can occur with 

a progressive reduction of large, long-lived and high value predator species and an increase in small, 

short-lived and lower value pelagic prey species, a process described as ‘fishing down the food chain’. 

Intensive fishing can also reduce genetic diversity of wild populations.

Non-selective fishing gear that is not modified to exclude or otherwise deter the entanglement of non-

target spe cies may take a significant bycatch of juvenile fish, benthic animals, marine mammals, ma-

rine birds, vulnerable or endangered 

species. These are often discarded 

dead. While bycatch and discard 

problems are usually measured in 

the potential loss of human food, the 

increased risk of depletion for particu-

larly vulnerable or endangered species 

(e.g. small cetaceans, turtles) can be 

significant.

Ghost fishing can occur when certain 

gear such as pots or gillnets have 

either been lost or abandoned at sea 

and, although untended, continue to 

catch and kill fish until the gear falls 

apart.

Impacts on the sea floor  can  result from the intense use of trawls and other mobile bottom gear (e.g. 

dredges) and can change the sea floor structure, microhabitats, and benthic fauna. The activity is 

particularly damaging in sensitive environments, par- ticularly in the case of long-term trawling/dredg-

ing in the same area.

Fishing with dynamite and poisons can have severe and broad-reaching impacts, particularly on coral 

reefs.

tkxfrdeRL;ks|ksx MkVk osclkbZV vkf.k fOgfMvks igk-  
http://www.globalfishingwatch.org/ 

https://www.youtube.com/watch?v=fn2JXmCUo30

Global Fisheries watch data website and video  
http://www.globalfishingwatch.org/ 

https://www.youtube.com/watch?v=fn2JXmCUo30
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2.7.3 Tourism

Tourism is a double-edged 

activity. It has the potential 

to contribute in a positive 

manner to socio-economic 

achievements but, at the 

same time, its fast and 

sometimes uncontrolled 

growth can be the major 

cause of degradation of the 

environment and loss of 

local identity and traditional 

cultures (Convention on 

Biological Diversity).

Coastal tourism is a key 

component of coastal and marine economies. It is, in many countries, the fastest growing area of 

contemporary tourism, which has placed increasing pressure on the coast.  These are often areas in 

which uses may already be highly concentrated in the form of agriculture, human settlements, fishing, 

industry, etc.

A lack of land-use planning and building regulations in many 

destinations has led to sprawling developments along coast-

lines, leading to habitat fragmentation. The sprawl includes 

tourism facilities themselves and supporting infrastructure such 

as roads, housing, parking, service areas and waste disposal. 

Habitat degradation is an- other negative impact of tourism 

development. For example, coastal wetlands are often drained 

and filled and mangroves cut due to a lack of more suitable 

sites for construction of tourism facilities and infrastructure. Apart from this, many tourism activities 

such as anchoring, snorkeling or sport fishing and tourism related littering can cause direct harm 

to species (e.g. marine mammals) and degradation of marine habitats with subsequent impacts on 

coastal erosion and fisheries.

Tourists and suppliers, often unknowingly, can bring in species (insects, wild and cultivated plants and 

diseases) that are not native to the local environment, which can cause enormous disruption and even 

destruction of eco- systems. Although an important tool for environmental education and increasing 

awareness, wildlife viewing can stress the animals and alter their natural behaviour when tourists come 

too close and create noise, e.g. with their mo- torised vehicles and lights.

The Convention on Biological Diversity (CBD) website contains a very good case study on this topic, 

which can be accessed here http://www.cbd.int/doc/case-studies/tour/cs-tour-pa-01-en.pdf

2.7.3 i;ZVu

i;ZVu ,d nq/kkjh miØe vkgs- R;ke/;s {kerk vkgs 
vkf.k lkekftd vkfFkZd ;’kkr ldkjkRed Ádkjs 
;ksxnku nsrs i.k R;kposGh] R;kph tyn vkf.k 
dkgh osGk vfu;af=r ok<i;kZoj.kkP;k Úgklkps rlsp 
LFkkfud vksG[k o ikjaikjhd laLÑrhps eksBs dkj.k 
ns[khy cuw ‘kdrs-¼tho’kkL=h; oSfo/;koj vf/kos’ku½

fdukjh i;ZVu fdukjh vkf.k leqnzh vFkZ’kkL=kps Áeq[k 
?kVd vkgsr- vusd ns’kkr gs ledkyhu i;ZVukps 
tyn fodflr gks.kkjs {ks= vkgs] T;keqGs fdukj~;koj 
ncko ok<r vkgs- gs vusdnk vls {ks= vlrkr] T;kr 
okij Ñ”kh] ekuoh olkgr] eklsekjh] m|ksx bR;knhr 
mPp ldsanzhr vlrkr-

tehu okijkP;k ;kstuspk vkf.k vusd xarO;kar fu;eu 
cuo.;kpk vHkkokus fdukjiêhpk fodkl iljoyk] oLrhLFkkukP;k fo[kaMukdMs usr vkgs- ;k ilj.;ke/;s i;ZVu 
lqfo/kk vkf.k R;kauk ikBhack ns.kkjs jLrs] ?kjs] ikfdaZx] lsok {ks= vkf.k dpjk foYgsokV ik;kHkqr lqfo/kkapk lekos’k 
vkgs- i;ZVu fodklkpk oLrhLFkkukpk Úgkl vk.k[khu ,d udkjkRed ÁHkko vkgs- mnkgj.kkFkZ] fdukjh ik.kFkGs 
vusdnk fupjk dsys vkf.k Hkjys tkrkr vkf.k i;ZVd lqfo/kkP;k vkf.k 
ik;kHkqr lqfo/kkaP;k cka/kdkeklkBh vf/kd ;ksX; lkbZV~lP;k vHkkoh 
[kkjQqVh dkiY;k tkrkr- R;kf’kok;] vusd i;ZVd miØe tls 
vkJ;] Luksjdsfyax fdaok fØMk eklsekjh vkf.k i;ZVu fuxfMr dpjk 
;kaP;keqGs Átkrhauk ¼mnk- leqnzh lLru Ák.kh½ gkuh iksgkspw ‘kdrs 
vkf.k R;kaurjP;k fdukjh >ht vkf.k eRlks|ksxkojhy ÁHkkoklg leqnzh 
oLrhLFkkukpk uh Úgkl gksÅ ‘kdrks-

Áoklh vkf.k iqjoBkdkj vusdnk vtk.krsi.kh Átkrh vk.krkr 
¼dhVd] oU;] vkf.k ykxoMh[kkyhy jksis o jksx½ T;k LFkkfud 
i;kZoj.kkrhy ulrkr] ts ÁpaM O;R;; vkf.k ifjfLFkrhdhpk uk’kgh 
d: ‘kdrkr- rjh i;kZoj.kkRed f’k{k.kkps egRokps lk/ku vlssy vkf.k tkx:drk ok<r vkgs] oU;Ák.;kuk 
igk.;kus Ák.;kauk rk.k gksÅ ‘kdrks] vkf.k tsOgk Áoklh R;kaP;k [kwi toG tkrkr o vkokt djrkr rsOgk R;kaps 
uSlfxZd orZu cnyrs] mnk- R;kaP;k eksVj okgu vkf.k fnO;kauh-

tho’kkL=h; oSfo/;koj vf/kos’ku ¼CBD½ osclkbZVoj ;k fo”k;koj [kwi pkaxyh dsl LVMh vkgs] th ;sFks feGoyh 
tkÅ ‘kdrs http://www.cbd.int/doc/case-studies/tour/cs-tour-pa-01-en.pdf

Tourism provides 43% 
of jobs in French coastal  
regions, generating  more 
revenue  than fishing or 
shipping 

(UNEP 2009)

Ýsap fdukjh {ks=ke/;s 
i;ZVu 43%] eklsekjh 
fdaok ukSogukis{kk  
vf/kd mRiUu ukSdÚ;k 
Ánku djrs 

(UNEP 2009)

According to the Millennium Ecosystem Assessment, at a conservative estimate, they cover some seven 

per cent of the earth’s surface and deliver 45 per cent of the world’s natural productivity and ecosystem 

services of which the benefits are estimated at USD20 trillion a year (Source: www.maweb.org).

In the past, demand for land, as well as poor understanding of the services provided by wetlands, has re-

sulted in viewing such wetlands as wastelands and hence there has been ‘extensive ‘reclamation’ and con-

version into other land use, especially for settlements and industries. Today, the importance of wetlands, 

especially in terms of the ecosystem services that they provide, is increasingly understood and appreciated.

fefyfu;e bdksflLVhe vlslesaVuqlkj] iqjk.keroknh vankTkkr] rs lqekjsi`Fohpk 7 VDds i`”VHkkx vkf.k tkxfrd 
uSlfxZd mRikndrsP;k vkf.k ifjfLFkrhdh lsokaP;k 45 VDds O;kirkr T;kps okf”kZd ykHk vankts 20 in~e ;w,l MkWyj 
vkgsr- ¼L=ksr% www.maweb.org½-

iwohZ] tfeuhph ekx.kh rlsp ik.kFkG tkxs}kjs Ánku dsysY;k lsokacíy deh letqrhapk ifj.kke v’kk ik.kFkG 
tfeuhyk csdkj tehu Eg.kwu igk.;kr >kyk vkf.k Eg.kwu O;kid ^iqu%çki.k^ >kYks vkf.k R;kps brj tfeuhP;k 
fo’ks”kr% olkgrh vkf.k m|ksxklkBh mi;ksxkr :ikarj >kys- vkt] ik.kFkG tkxsps egRo fo’ks”kr% ifjfLFkrhdh 
lsokaP;k n`f”Vus T;k R;k Ánku d: ‘kdrhy R;kauk letwu ?ksrys tkr vkgs vkf.k dkSrqd dsys tkr vkgs- 
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eksB~;k rykoke/;s cWykLV ik.kh O;oLFkkiu  

ckgsjhy ‘kq) ik.;kP;k canjkrhy vkØedÁk.kh o ouLirh gs ‘kq) ik.;kP;k eksB~;k rykokr tksekus ok<.;kph ‘kD;rk 
vlrs- cWykLV ik.;kP;k vnykcnyhr] tsFks [kyk’kh fdukjh canjkaojhy ik.kh R;kaP;k lkxjh çoklknjE;ku egklkxjh 
[kkÚ;kik.;k’kh vnykcnyh djrkr] rsOgk çtkrhP;k vkØe.kkph tks[khe R;k VkD;kae/kwu fdukjh thokauk gkrkauh dk<wu 
deh dsyh tkÅ ‘kdrs-nqljs] leqnzh ik.;krhy tkLr [kkjVi.kk fdukÚ;kojhy ftokalkBh tj Vkdhrwu dk<ys ukgh rj 
lqjf{kr ulw ‘kdrkr- 

frljs] leqnzh tho [kkÚ;k ik.;kcjkscj cWykLV Vkdhe/;s vks<ys xsys rj fdukÚ;kojhy canjkr rs leqnzh tho tx.;kph 
‘kD;rk ulrs- cWykLV ik.;kph vknykcny gh fo’ks”ki.ks ÁHkkoh gksrs T;keqGs vkØe.k ik.;kP;k canjkrY;k tks[khehiklwu 
‘kq) ik.;kP;k canjrY;k thokauk gksrks tls dh eksBs ryko-

1959 rs 2010 njE;ku] fdeku 56 ik.;krhy LFkkfud vlysys tho rykoke/;s feGkys T;krys 34 egklkxjk ifydMsp 
tgktkus vkys gksrs- mnk- cWykLV ik.kh gs eqG ?kVd vkgs T;kr >sczk vkf.k Dokxk elYl] Vqcuksl vkf.k xksy xkscht 
Lik;uh ik.;krhy d”Vh jDryky dksGch eklk gs eksB~;k rykokr jokuk >kys- eqG ifjp;kuarj] gs ik.;kr jgk.kkjs 
vkØed] unhrwu o rykokrwu iq<s iljr euksjatd tgktkP;k gYloj ts O;oLFkhr LoPN dsys ulrhy R;koj iljrkr-

1989 rs 1993 njE;ku cWykLV ik.;kph vnykcny gh ,sfPNd gksrh- 1993 e/;s th tgkts eksB~;k rykokdMs tkr 
vkgsr R;kauk canjkoj fdaok toG cWykLV ik.kh o e/; egklkxjkrys [kkjs ik.kh cny.ks vfuok;Z >kys¼fdeku 200 ekbZy 
fdukÚ;ktoG vkf.k 2000 eh- [kksy ik.;kr½-

2006 e/;s] dWuMkus vLFkkfud ÁtkrhaP;k vkxeukyk Fkksio.;klkBh ukSdkalkBh fjdkE;k cWykLV Vkdhlkscr uohu mik; 
tksMys- e/; egklkxj cWykLV ik.kh cnykP;k f’kok;] uohu fu;eu vko’;d vkgs dh dks.kR;kgh mjysY;k thokauk 
ehBk+P;k ik.;kpk mipkj fnY;k xsyk vkgs ;kph [kk=h dj.;klkBh fjdkE;k VkD;kauk e/; egklkxjkr /kqrY;k vkf.k 
ik.;krwu dk<Y;k tkO;kr- 

gs fu;e xgu rikl.kh o ikyu Á;Rukaoj vk/kkjhr vkgsr- tgkt tsOgk ekWfUVª;y canjkoj iksgksaprkr o lsV ykWjsUl 
leqnzkrwu Áos’k djrkr] dWuMkP;k ,DlDyqflo bdkWukWfeDl >ksuiklqu R;kaph dWuMk okgrqd fdaok vesjhdspk fdukjk j{kd 
ny rQsZ nksu ns’kkaP;k rikl.kh dk;ZØekuqlkj rikl.kh gksrs- o”kkZr 3 VDdsis{kk tkLr tgkta fu;ekaps ikyu u dj.kkjs 
vlrkr o R;k tgktkauk jokuk gks.;kP;k vk/kh lq/kkj.kk dkjokbZ djkoh ykxrs- gk dk;ZØe txHkjkr mins’kd Eg.kwu 
ÁHkkoh O;oLFkkiu o f}ns’kh; fu;ked lgdk;kZlkBh vkn’kZ Bjyk vkgs- 

L=ksr% dWuMk ljdkj eL;ks|ksx vkf.k egklkxj 
 http://www.dfo-mpo.gc.ca/science/publications/article/2011/06-13-11-eng.html

Ballast water management in the Great Lakes 

Invasive plants and animals from foreign freshwater ports are those most likely to thrive in the fresh waters of 

the Great Lakes. Ballast water exchange, where ships’ crews exchange coastal port water in ships’ ballast tanks 

with oceanic salt water during the voyage, is used to reduce the risk of species invasions by physically removing 

coastal organisms from the tanks. Second, the high salinity of the ocean water would be inhospitable for many 

coastal organisms that had not been removed from tanks.

Third, any marine organisms drawn into the ballast tanks along with salt water in mid-ocean are unlikely to 

survive if released in a coastal port. Used globally, ballast water exchange is particularly effective for reducing the 

risk of invasion to freshwater ports such as those in the Great Lakes.

Between 1959 and 2010, at least 56 non-native aquatic species were reported in the Great Lakes, with 34 of 

them attributed to transoceanic shipping. For example, ballast water is the original vector by which Zebra and 

Quagga mussels, Tubenose and Round gobies, spiny water fleas and Blood Red Shrimp were transported to the 

Great Lakes. Since their original introduction, these aquatic invaders have spread further through river systems 

and from lake to lake by other means such as on fishing equipment, in bait buckets, or on the hulls of recre-

ational boats that may not have been cleaned properly. 

Between 1989 and 1993, ballast water exchange was voluntary. In 1993, it became mandatory for ships des-

tined for the Great Lakes to exchange ballast water loaded at or near a port with salt water from mid-ocean (at 

least 200 miles offshore and in water at least 2000 m deep).

In 2006, Canada added a new measure for ships with empty ballast tanks to help prevent the arrival of non-

native species. In addition to mid-ocean ballast water exchange, the new regulations require that empty tanks be 

flushed or rinsed in mid-ocean to make sure any leftover organisms are also given the salt water treatment.

These regulations are supported by intensive inspection and compliance efforts. All vessels entering the St. 

Lawrence Seaway from outside Canada’s Exclusive Economic Zone are inspected by Transport Canada or the 

U.S. Coast Guard under a unique binational inspection programme when they reach the Port of Montreal. Annu-

ally, no more than 3 per cent of vessels are non-compliant, and all of these ships are required to take corrective 

actions before proceeding. The programme has been heralded around the world as a model of effective manage-

ment and bilateral regulatory cooperation.

Source: Government of Canada, Fisheries and Oceans, 
 http://www.dfo-mpo.gc.ca/science/publications/article/2011/06-13-11-eng.html

ik.;koj fLFkjrsph [kk=h dj.;klkBh 
eksB~;k O;kolkf;d tgktkauk cWykLV 
VkD;k vlrkr T;k ik.;kus HkjY;k 
fdaok fjdkE;k dsY;k tkÅ ‘kdrkr 
o T;keqGs otukps lqjf{kr forj.k 
dsys tkrs fdaok ekyokgw fdaok  
ba/kukph HkjikbZ dsyh tkrs- tjh 
,dk canjkdMwu ?ksrysys cksMZojhy 
ik.kh nqlÚk canjkdMs vuo/kkukus 
lksMys tkÅ ‘kdrs vkf.k R;kr dkgh 
vLFkkfud çtkrh vlw ‘kdrkr-

To ensure stability on the water, 
most large commercial vessels 
have ballast tanks that can be 
filled with water or emptied 
to safely balance the weight 
distribution of their load or to 
compensate for reductions in 
cargo or fuel. However, ballast 
water taken on board in one port 
may be released in another port, 
inadvertently releasing non-
native species that the water 
may contain. 
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2.7.4 Loss of native habitats and species and threat from invasive alien species

Alien invasive species are alien species that invade new habitat; that is, they become established in 

natural or semi-natural ecosystems or habitats, are agents of change and threaten native biological 

diversity.

Over 80 per cent of the world’s 232 marine eco-regions reported the presence of invasive alien species 

which is the second most significant cause of biodiversity loss on a global scale; and marine bio-

invasion rates have been reported to be as high as up to one invasion every nine weeks (IOC/UNESCO, 

IMO, FAO, UNDP, 2011). Ballast water from the ships plays a major role in the spread of invasive spe-

cies. Visit Module 5 for information on impacts of ballast water on spreading invasive alien species and 

the possible solution.

In order to find a solution to the problem of alien invasive, the Global Invasive Species Programme 

(GISP) has been designated as an international thematic focal point for invasive alien species under 

the clearing-house mechanism of the CBD.

2.7.5 Pollution

More than 80 per cent of all marine pollution originates from land-based sources which are primar-

ily industrial, agricultural and urban. Pollution in all its forms – air, water, chemical, sewage and 

municipal solid waste – ultimately enters the ocean through water channels. The disposal of waste is 

also a serious constraint to sustainable development. Agricultural practices, coastal tourism, port and 

harbour developments, damming of rivers, urban development and construction, mining, fisheries, 

aquaculture, and manufacturing, among others, are all sources of marine pollution threatening coastal 

and marine habitats. The occurrence of marine and coastal hypoxic areas or ‘dead zones’ has been 

increasing at a massive rate in recent years.

In addition to land based and marine pollution, plastic materials and other litter are widespread in 

the ocean. Much of the trash that enters the ocean is made up of plastics: plastic bags, food packag-

ing, and straws and lids from our to-go cups. In the ocean, these plastics break down into tiny, toxic 

particles that are ingested by marine life, which in turn is consumed by us. This plastic may be from 

tourists or from the municipal waste of local populations dumped in the coastal waters or from ships 

dumped in the open sea.

2.7.6 Marine debris

Solid materials, typically waste, that has found its way to the marine environment is called marine 

debris. Plastic and synthetic materials are the most common types of marine debris and cause the 

most problems for marine animals and birds. At least 267 different species are known to have suffered 

from entanglement or ingestion of marine debris, including seabirds, turtles, seals, sea lions, whales 

and fish.

The scale of contamination of the marine environment by plastic debris is vast. It is found floating in all 

the world’s oceans, everywhere, from polar regions to the equator. The seabed, especially near coastal 

regions, is also contaminated – predominantly with plastic bags. Plastic is also ubiquitous on beaches 

everywhere from populous regions to the shores of very remote uninhabited islands.

2.7.4  �LFkkfud oLrhLFkkukaps vkf.k Átkrhaps uqdlku vkf.k vkØed ijfd; Átkrhiklwu 
vkiRrh

ijdh; vkØed Átkrh ijdh; Átkrh vlrkr ts uO;k oLrhLFkkukr vkØe.k djrkr( rs uSlfxZd vFkok  
v/kZ&uSlfxZd ifjfLFkrhdh fdok oLrhLFkkukr LFkkfir gksrkr] rs cnykps ,taV vlrkr vkf.k LFkkfud 
tho’kkL=h; oSfo/;klkBh /kksdk vlrkr-- 

txkrhy 232 leqnzh i;kZoj.kkRed Áns’kkaiSdh 80 VDD;kaP;k oj Áns’kkauh vgoky lknj dsyk dh vkØed 
?kql[kksj Átkrhph mifLFkrh th nqlÚ;k Øekadkph tSofofo/krsph tkxrhd Áek.kkoj uqdlku dj.kkjh vkgs( o 
leqnzh tSo vkØe.k nj gs vgokykr nj uÅ vkBoM~;kyk ,d vkdze.k ,o<s mPp n’kZoys xsys vkgsr- ¼IOC/

UNESCO, IMO, FAO, UNDP, 2011½- vkØed Átkrh iljo.;kr cWykLV ik.kh gs eq[; L=ksr vkgs- vkØed 
?kql[kksj Átkrhpk Álkjkr cWykLV ik.;kPkk ÁHkko vkf.k ‘kD;rs rksMxs ;kojhy ekfgrhlkBh eksMîwy 5 yk HksV 
|k-

vkØed ?kql[kksjkalkBhP;k leL;soj mik; ‘kks/k.;klkBh] Xykscky bZUosaflOg Lisflt Áksxzke ¼GISP½ vkarjjk”Vªh; 
fo”k;klacaf/kr dsanzLFk fcanw Eg.kwu fu;qDr dsyk xsyk- tks vkØed ?kql[kksj Átkrh CBD P;k fDyvfjax gkml 
esD;kfu>e CBD P;k varxZr vkgs-

2.7.5 Ánw”k.k

80 VDD;kais{kk tkLr leqnzh Ánw”k.k gs tehu vk/kkfjr L=ksrkaiklwu mxe ikors] gs Ákeq[;kus vkS|kfxd d`”kh 
fo”k;d o ‘kgjh vkgsr- VloZ Lo:ikrhy çnw”k.k & gok] ik.kh] jlk;u] lkaMik.kh vkf.k ukxjh dpjk v[ksjhl 
ik.;kP;k okfgU;kae/kwu leqækl feGrks- dpÚ;kph foYgsokV yko.ks gs ,d ‘kk’or ÁxrhP;k ekxkoj xaHkhj e;kZnk 
?kkyrs- ‘ksrhP;k i)rh] fdukjh i;ZVus o gkoZj fodkl] unhoj cka/k cka/k.ks] ‘kgjh fodkl o cka/kdke] [kk.k] 
eRL;ks|ksx] tythou] vkf.k mRiknu] brjkae/;s fdukjh vkf.k leqnzh oLrhLFkkukyk /kksD;kr Vkd.kkjs loZ L=ksr 
vkgsr- vfydMP;k o”kkZae/;s fdukjh vkf.k leqnzh gk;iksD>hd {ks=kr fdaok ^MsM >ksUl^ e/;s ?kVuk eksB~;k  
Áek.kkr ok<r vkgs- 

tfeuhoj vk/kkfjr vkf.k leqnzh Ánw”k.kkf’kok;] IykLVhdph lkeqxzh vkf.k brj dpjk egklkxjke/;s iljysys 
vkgsr- cjkplk egklkxjke/;s vkysyk dpjk gk IykLVhdiklwu r;kj >kysyk vlrks% IykLVhdP;k fi’kO;k] 
[kk|inkFkZ vkos”Vus] LVªkWt] dikaph >kd.ks- egklkxjkr IykLVhd ygku fo”kkjh d.kkae/;s rqVrkr- T;kauh leqnzh 
thou Hkjysys vlrs] ts vkiY;k}kjs x`g.k dsys tkrs- gs IykLVhd Áok’;kadMwu vkysys vlrs fdaok LFkkuh; 
yksdkadMwu egkuxjikyhdspk dpjk ik.;kP;k fdukÚ;koj Vkdyk tkrks fdaok ukSdkae/kwu [kqY;k lkxjke/;s 
Vkdyk tkrks- 

2.7.6 leqnzh vo’ks”k

?ku lkeqxzh] fo’ks”kr% dpjk] tks R;kP;k ekxkZus leqnzkP;k i;kZoj.kkr ;srks R;kyk leqnzh vo’ks”k Eg.krkr- 
IykLVhd vkf.k Ñf=e lkeqxzh leqnzh vo’ks”kkps lokZr lkekU; Ádkj vkgsr vkf.k leqæh i’kq vkf.k i{;kalkBh 
lokZr eksBîk leL;k mH;k djrkr- fdeku 267 fofHkUu Átkrh leqnzh dpÚ;kps vMd.ks fdaok varxZzg.k T;kr 
lekos’k vkgs] leqnzh i{kh] dklo] lhy] leqnzh flag] osYl vkf.k eklG~;k- 

IykLVhd dpjk leqnzh i;kZoj.kkP;k lokZr tkLr nwf”krrsph ikrGh vkgs- gk txkrhy loZ egklkxjkr] 
lxGhdMs] fo”kqoo`Rr gs /kzqoh; Áns’kki;Zar rjaxrkauk fnlrks- fo’ks”kr% fdukÚ;kP;k Áns’kkrhy leqnzhi`”V Ákeq[;kus 
IykLVhdP;k fi’kO;kauh nwf”kr vlrks- IykLVhd leqnz fdukÚ;koj yksdoLrh vlysY;k Ákarkiklwu ,dk vfr’k; 
nwjLFk futZu csVkP;k fdukÚ;ki;Zar lxGhdMs ilysys vkgs-
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2.7.6.1 leqnzh vo’ks”kkaps L=ksr

vlk vankt ykoyk tkrks dh 80 VDds leqnzh vo’ks”k gk tfeuhP;k L=ksrkauh vkf.k moZfjr 20 VDds 
egklkxjkP;k L=ksrkuh ;srks- L=ksrkauk 4 eq[; xVkr oxhZdj.k dsys tkrs- 

•	 fdukÚ;koj i;ZVu lacaf/kr dpjk% ;ke/;s fdukÚ;koj fQjk;yk tk.kkÚ;k}kjs Qsdysyk dpjk vkf.k 
e|kps Mcs] flxkjsV] vkf.k IykLVhdP;k leqnzfdukjh [ksGk;P;k [ksG.;kapk lekos’k vkgs- 

•	 lkaMik.;k’kh lacaf/kr vo’ks”k% ;ke/;s oknGkr vkysY;k okgwu tk.kkÚ;k ik.;kpk vkf.k lkaMik.;kP;k 
ljG leqnzke/;s fdaok eqlGk/kkj ikÅl iMrkauk Hk:u okg.;kpk lekos’k vkgs- ;k lkaMik.;klkscr dpjk 
;srks tls jLR;kojpk dpjk] dkWUMEl vkf.k flfjatsl- 

•	 Ekklsekjh’kh lacaf/kr vo’ks”k% ;ke/;s eklsekjh vksGh vkf.k tkG~;k] eklsekjh HkkaMh vkf.k ÁyksHku MC;kaps 
eksðs iês ts O;kolkf;fd eklsekjh ukSdka}kjs vi?kkrkusxgkG >kysys vlrkr fdaok tk.kwucqtwu egklkxjkr 
Qsdysys vlrkr ;k lokZapk lekos’k vkgs- 

•	 tgkt vkf.k ukSdkae/kyk dpjk% ;ke/;s vi?kkrkus fdaok tk.kwucqtwu QsdysY;k dpÚ;kpk lekos’k vkg-s

•	 IykLVhd vkf.k Ñf=elg] ÁpaM vkdkjkpk vlsafnz; dpjk] ts vf/kd fodflr] vkS|ksfxd 
jk”Vªkae/;s mRikfnr gksrkr- ;kmyV] deh fodflr vkf.k vf/kd xzkeh.k vfFkZd Hkkxkr] lkekU;r% gk v& 
tSovi?kVuh; dk;eP;k dpjk NksV~;k Áek.kkr fuekZ.k gksr jgkrks- rjhgh] Hkfo”;kr] deh fodflr jk”Vªs 
vf/kd vkS|ksfxd gksrhy] ;kpk vFkZ rs gh vf/kd IykWLVhd vkf.k Ñf=e dpjk fuekZ.k djrhy vkf.k ;keqGs 
leqnzh Ánw”k.kkpk vf/kd /kksdk ok<sy-

2.7.6.2 leqnzh oU;thoukyk gkuh

vxf.kr leqnzh Ák.kh vkf.k leqnzh i{kh leqnzh dpÚ;ke/;ss fdaok lkekowu vMdys tkrkr- ;keqGs R;kauk xaHkhj 
btk gksrs vkf.k cjspnk R;kapk e`R;w gksrks.

leqnzhvo’ks”kkr vMd.ks 

leqnzh dpjk T;kyk vMd.;kps dkj.k letys tkrs] T;kr eklsekjh fx;jpk lekos’k vkgs- tls tkGs vkf.k 
eklsekjhP;k vksGh vkf.k lgk iWd fjax vkf.k eklsekjh vfe”k MC;kps eksðs iês- ;k dpÚ;kus fo’ks”kr% lhYl vkf.k 
leqnzh flagkauk R;kaP;k i;kZoj.kkrhy dks.kR;kgh oLrwcíy fpdhRlk Áo`RrheqGs ÁHkko iMwu cqMwu] tho xqne:u] 
xGk ncwu] Hkwdsus] deh [kk;yk feGkY;keqGs v’kDri.kk ;sÅu] btk gksÅu] e`R;w gksÅ ‘kdrks- ;k Ák.;kapk 
vMd.;kpk nj R;kaP;k yksdla[;sP;k 7-9 VDds uksanoyk xsyk vkgs- 

;kiq<s] dkgh Álaxh vMd.;kus vk/khp deh >kysY;k yksdla[;sP;k vkdkjekukyk gkuh iksgksaprs- vankts 58 
VDds gokbZ;u ek¡d lhYl] vkWLVªsfy;u leqnzh flag] U;w>hyaM Qj lhYl vkf.k nf{k.k egklkxjkP;k brj Átkrh 
lghr lhy vkf.k leqnzh flag Átkrh vMd.;kus ÁHkkfor >kysY;k vkgsr-

Ogsy] MkWyfQu] ygku vkdkjkpk Ogsy eklk] dklo] leqnzh xk; vkf.k leqnzh i{kh gs lokZauk vMd.;kpk =kl 
>kY;kps uksanoys xsys vkgs- OgsyP;k vkf.k dklokaP;k vusd fofo/k Átkrh IykLVhde/;s xaqrys xsys v’kh uksan 
vkgs- leqnzh xk;hauk [kjpVysys vkf.k R;kapk iksg.;klkBh mi;qDr vo;o f¶yij xk;c vlY;kps vk<Gys- 
leqnzhi{;kP;k Átkrhgh ÁHkkohr >kY;kps dGrs- Qsdwu fnysY;k eklsekjh xh;jusgh ÁokGhauk uqdlku gksrs] tsOgk 
tkGs fdaok ykbZUl ÁokGhe/;s vMdrkr vkf.k R;k rqVrkr- 	

‘ksoVh foYgsokV ykoysys fdaok gjoysys eklG~;kaps tkGs vkf.k HkkaMs tsOgk okijkr ulrkr] rsOgk lq)k ekls 
Qloys tkrkr vkf.k idMys tkrkr- ;k viwoZ xks”Vhyk ?kksLV fQf’kax vls Eg.krkr vkf.k ;keqGs ifj.kkeh 
eksB~;k Áek.kkr leqnzh tho idMys tkrkr- ;keqGs dkgh {ks=ke/;s eklGh lkB~;kP;k lao/kZukpk fparspk fo”k; 
>kyk vkgs vkf.k eRL;ks|ksxke/;s vkfFkZd gkuhr ;kpk ifj.kke >kyk vkgs-

2.7.6.1 Sources of marine debris

It has been estimated that around 80 per cent of marine debris is from land-based sources and the 

remaining 20 per cent is from ocean based sources. The sources can be categorised into four major 

groups:

•	 Tourism related litter at the coast: This includes litter left by beach goers such as food and bev-

erage packaging, cigarettes and plastic beach toys.

•	 Sewage related debris: This includes water from storm drains and combined sewer overflows 

which discharge waste water directly into the sea or rivers during heavy rainfall. These waste wa-

ters carry with them garbage such as street litter, condoms and syringes.

•	 Fishing related debris: This includes fishing lines and nets, fishing pots and strapping bands from 

bait boxes that are lost accidentally by commercial fishing boats or are deliberately dumped into 

the ocean.

•	 Wastes from ships and boats: This includes garbage which is accidentally or deliberately dumped 

overboard.

•	 Huge volumes of non-organic wastes, including plastics and synthetics, are produced in more 

developed, industrialised countries. Conversely, in less developed and more rural economies, 

generally a much smaller amount of these non-biodegradable persistent wastes are produced. 

However, in the future, as less developed countries become more industrialised, it is likely that 

they will also produce more plastic and synthetic wastes and this will increase further the threat of 

pollution of the marine environment.

2.7.6.2 Harm to marine wildlife

Countless marine animals and sea birds become entangled in marine debris or ingest it. This can 

cause them serious harm and often results in their death.

Entanglement in marine debris

Marine debris which is known to cause entanglement includes derelict fishing gear such as nets and 

mono-fila- ment lines and also six-pack rings and fishing bait box strapping bands. This debris can 

cause death by drowning, suffocation, strangulation, starvation through reduced feeding efficiency, 

and injuries. Particularly affected are seals and sea lions, probably due to their very inquisitive nature 

of investigating objects in their environment. Entanglement rates in these animals of up to 7.9 per cent 

of a population have been recorded.

Furthermore, in some instances entanglement is a threat to the recovery of already reduced popula-

tion sizes. An estimated 58 per cent of seal and sea lion species are known to have been affected by 

entanglement including Hawaiian monk seals, Australian sea lions, New Zealand fur seals and other 

species in the Southern Ocean.

Whales, dolphins, porpoises, turtles, manatees and seabirds have all been reported to have suffered 

from entanglement. Many different species of whale and turtle have been reported to have been 

tangled in plastic. Manatees have been found with scars or missing flippers due to entanglement. 

species of seabirds are also known to have been affected. Derelict fishing gear also causes damage to 

coral reefs when nets or lines get snagged by the reef and they break off.

Finally, discarded or lost fishing nets and pots can continue to trap and catch fish even when they  are 

no longer in use. This phenomenon is known as ghost fishing and can result in the capture of large 

quantities of marine organisms. Consequently, it has become a concern with regard to conservation of 

fish stocks in some areas and has resulted in economic losses for fisheries.
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Ingestion of marine debris

Ingestion of marine debris is known to particularly affect sea turtles and seabirds but is also a problem 

for marine mammals and fish. Ingestion is generally thought to occur because the marine debris is 

mistaken for prey and most that is erroneously ingested is plastic of different types including plastic 

bags, plastic pellets and fragments of plastic that have been broken up from larger items. The biggest 

threat from ingestion occurs when it blocks the digestive tract or fills the stomach, resulting in malnu-

trition, starvation and possibly death.

Studies show that a high proportion (about 50 to 80%) of sea turtles found dead, are known to have 

ingested marine debris. This can have a negative impact on turtle populations. In young turtles, a 

major problem is dietary dilution in which debris takes up some of the gut capacity and threatens their 

ability to take on necessary quantities of food. For seabirds, 111 out of 312 species are known to have 

ingested debris and it can affect a large percentage of a population (up to 80%). Moreover, plastic 

debris is also known to be passed to the chicks in regurgitated food from their parents. One harmful 

effect from plastic ingestion in birds is weight loss due, for example, to a falsely sated appetite and 

failure to put on adequate fat stores for migration and reproduction.

Potential invasion of alien species

Plastic debris which floats on the oceans can act as rafts for small sea creatures to grow and travel on. 

Plastic can travel for long distances and therefore there is a possibility that marine animals and plants 

may travel to areas where they are non-native. Plastic with different sorts of animals and plants have 

been found in the oceans in areas remote from their source. This represents a potential threat for the 

marine environment should an alien species become established. It is postulated that the slow speed 

at which plastic debris crosses oceans makes it an ideal vehicle for this. The organisms have plenty of 

time to adapt to different water and climatic conditions.

2.7.6.3 Marine debris around the world

Many studies have been carried out in different countries and oceans estimating the quantity of plastic 

on beaches, the sea floor, in the water column, and on the sea surface. Most of these studies have 

focused, partially for reasons of practicality, on large (macro) debris. A limited body of literature also 

exists concerning small to microscopic particles (micro debris).The results show that marine debris is 

ubiquitous in the world’s oceans and shorelines. Higher quantities are found in the tropics and in the 

mid-latitudes compared to areas towards the poles. It has been noted that high quantities are often 

found in shipping lanes around fishing areas and in oceanic convergence zones.

Floating marine debris: Studies on different areas of the marine environment reported quantities of 

floating marine debris that were generally in the range of 0-10 items of debris per sq km . Higher val-

ues were reported in the English Channel (10-100+ items/sq km) and Indonesia (more than 4 items in 

every sq m ). Floating micro debris has been measured at much higher levels: the North Pacific Gyre, 

a debris convergence zone, was found to contain maximum levels, that when extrapolated represent, 

near to a million items per square kilometre.

Seafloor debris: Research has shown that marine debris was present on the seafloor in several loca-

tions in European waters, and also in the United States, Caribbean and Indonesia. In European waters, 

the highest quantity recorded was 101,000 items/sq km and in Indonesia the equivalent of 690,000 

items/sq km .

Shoreline Debris: Surveys of shorelines around the world have recorded the quantity of marine debris 

either as the number of items per km of shoreline or the seven number of items per square metre of 

leqnzh vo’ks”kkaps varxZzg.k 

leqnzh vo’ks”kkP;k leqnzkP;kvkr tk.;kus ¼varxzZg.k½ leqnzh dklo vkf.k leqnzhi{kh ÁHkkfor gksrkr gs ekfgrh 
vkgs- i.k rlsp leqnzh lLru vkf.k eklG~;kaukgh leL;k gksrs- varxZzg.k loZlk/kkj.k ?kMr vlY;kps letys 
tkrs dkj.k leqæh vo’ks”kkauk f’kdkj letys tkrs vkf.k ;kpk cgqrsd Hkkx pqdwu fxGys tkrs] T;kr fofo/k 
çdkjP;k IykfLVd lfgr IykfLVdP;k fi’kO;k] IykfLVdP;k iV~Vîk vkf.k IykfLVdps rqdMs vlrkr] ts eksBîk 
oLrwaiklwu rksMysys vlrkr- varxzZg.kkiklwu lokZr eksBh gkuh gksrs] tsOgk rs ipulaLFksyk vMFkGk vk.krs fdaok 
iksVkr clrs] ifj.kkeh dqiks”k.k] Hkwd u ykx.ks vkf.k laHkkO; e`R;w gksrkr- 

vH;kl n’kZorkr dh mPp Áek.kkr ¼toGikl 50 rs 80%½leqnzh dklo e`r vk<Gys] vkf.k vls letys tkrs 
dh R;kauh leqæh vo’ks”k fxGys vlkosr- ;keqGs dklokP;k la[;se/;s udkjkRed ÁHkko iMw ‘kdrks- NksV~;k 
dklokae/;s] vkgkjfo”k;d fojyrk ,d eksBh leL;k vlrs] T;ke/;s dpjk dkgh egRokph {kerk ?ksÅu Vkdrks 
vkf.k R;kaph vko’;d ntsZnkj vUukph {kerk /kksD;kr ;srs- leqnzh i{kkae/;s 312 ÁtkrhaiSdh 111 varxZzghr 
dpjk vkgsr Eg.kwu vksG[kY;k tkrkr vkf.k eksB~;k Áek.kkr ¼80% i;Zar½ yksdla[;syk ÁHkkohr d: ‘kdrkr- 
vk.k[kh] IykLVhd dpjk R;kaP;k ikydkadMwu osxkus vUu Hkjo.;kr fnyk tkrks- IykLVhd iksVkr tk.;kpk 
,d /kksdknk;d ÁHkko vkgs otu deh gks.ks] mnkgj.kkFkZ] Hkwd Hkkxyh vls pqdhps okV.ks vkf.k LFkykarj vkf.k 
iqu#RiknuklkBh iqjs’kh pjch u lkBo.ks-

ijdh; Átkrhph laHkkouk {kerk 

egklkxjkoj rjax.kkjs IykLVhd NksV~;k leqnzh thokalkBh ok<.;klkBh vkf.k Áokl dj.;klkBh rjk¶;klkj[ks 
dke djrs- IykLVhd cjsp varj Áokl d: ‘kdrs R;keqGs ‘kD;rk vlrs dh leqnzh Ák.kh vkf.k ouLirh v’;k 
Ákarki;Zar tkÅ ‘kdrkr ftFks R;kaps eqG ukgh- L=ksrkiklwu nwjLFk Ákarke/;s osxG~;k ÁdkjP;k Ák.kh vkf.k 
ouLirhlkscr IykLVhd egklkxjke/;s vk<Grs- gs leqnzh i;kZoj.kkps laHkkO; /kksD;kauk n’kZors dh ijdh; 
Átkrhauh LFkkbZd Ogkos dk- gs fufoZokn vkgs dh laFk xrhus tks IykLVhd dpjk leqnzkr fQjrks rks ;kaps dYid 
okgu curks- thokauk osxGs ik.kh vkf.k gokeku fLFkrh x`g.k dj.;klkBh Hkjiwj dkyko/kh feGrks-

2.7.6.3 txHkjkrhy leqnzh vo’ks”k

fofo/k jk”Vªkae/;s vkf.k egklkxjkae/;s vusd vH;kl dsys xsys vkf.k fdukÚ;kojhy] leqnzh rG] ik.;kps 
LFkaHk vkf.k leqnzkP;k i`”BkojhyIykfLVdP;k çek.kkpk vankt ykoyk xsyk- ;kiSdh cjsp vH;kl FkksMsQkj 
O;kogkjhd dkj.kkaoj] eksB~;k Áek.kkr ¼LFkwy½ dpjk ;koj dsafnzr dsys xsys- lkfgR;kpk e;kZfnr Hkkx ygku 
rs lq{e d.kkaoj dsafnzr vkgs ¼lq{e dpjk½- ifj.kke n’kZorkr dh leqnzh dpjk tkxfrd egklkxj vkf.k 
fdukjiêhoj loZO;kih vkgs- /kzqoh; {ks=kP;k rqyusr m”.k dfVca/kh vkf.k e/; v{kka’kke/;s mPp Áek.kkr 
vk<Grkr- vls y{kkr vkys dh tgktkaP;k ekxkaZe/;s eklsekjh {ks=kr vkf.k egklkxjkP;k ,ddsanzkfHkeq[k 
>ksue/;s vusdnk mPp Áek.kkr vk<Gys- 

rjaxrk leqnzh vo’ks”k% fofo/k {ks=kP;k leqnzh i;kZoj.kkP;k vH;klke/;s vgoky feGkys lkekU;r% rjaxR;k 
leqnzh vo’ks”kkps Áek.k 0 rs 10 oLrw nj pkS fd-eh-P;k d{kse/;s gksrs- bafXy’k pWuye/;s mPp ewY; uksanoys xsys 
¼10 rs 100+oLrw nj pkS fdeh-½ baMksusf’k;kr ¼nj pkS-fdehyk 4 oLrw½- rjaxrk lq{e dpjk vf/kd mPp Áek.
kkP;k Lrjkoj vk<Gyk% mRrj iWflfQd pØkr] dpjk ,ddsanzkfHkeq[k >ksu] egÙke Lrjkpk lekos’k vlY;kps 
vk<Gys] tsOgk cfgosZ’ku n’kZoys tkrs] nj pkSjl fdyksfeVjyk toGikl n’ky{k oLrw vk<Gys- 

leqnzh rGkpk vo’ks”k% ‘kks/kkr vk<Gys dh leqnzh dpjk ;qjksfi;u ik.;kr vkf.k ;quk;VsM LVsV~l] dWfjfc;u 
vkf.k baMksusf’k;kP;k leqnzh rGkoj vusd LFkkukaoj vkgs- ;qjksfi;u ik.;kr] mPp Áek.kkr uksanoyk xsysyk 
101]000 oLrw nj pkS-fd-eh gksrk vkf.k baMksusf’k;kr 690000 oLrw nj pkS-fd-eh-oj gksrs-

fdukjiêhojhyvo’ks”k% fdukjiêhP;k losZ{k.kkr txHkjkrhy leqnzh dpÚ;kps Áek.k ,drj fdukjiêhP;k nj 
fd-eh-yk oLrwaph la[;k fdaok fdukjiêhP;k nj pkS- fd-eh-yk lkr oLrwaP;k Áek.kkr uksanoyk 
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xsyk- loksZP; ewY; baMksusf’k;kr  
¼29-1 oLrw çfr eh- i;Zar½ vkf.k 
flflyh ¼231 oLrw çfr eh- i;Zar½ 
uksanoys xsys-

2.7.6.4 mik;

leqnzh dpÚ;kiklwu egklkxjkps 
laj{k.k dj.;kP;k mís’;kus vusd 
tkxfrd] vkarjjk”Vªh; vkf.k 
jk”Vªh; miØe pkyoys tkr vkgsr- 
ukSdkaiklwu Ánw”k.k laj{k.kklkBh 
¼MARPOL½ ;ke/;s lokZr ykaci;Zar 
ikgksap.kkjs vkarjjk”Vªh; vf/kos’ku 
vkgs-

leqnzh dpÚ;klkBh brj mik;;kstus 
fdukjiêhoj vkf.k leqnzh rGkps 
gkrkus LoPNrk dk;Z rlsp ‘kkGk 
vkf.k lekt Áf’k{k.k dk;ZØe 
vkgsr- 

leqnzh dpÚ;kP;k leL;k deh 
dj.;klkBh fdaok Fkksio.;klkBh 
ojhy mik; egRokps vkgsr] dpjk 
Fkksio.;klkBh vafre mik; vkgs] 
^’kqU; viO;;^ tckcnkj viO;;  
/kksj.k- v’kk /kksj.kkr] viO;; deh] 
iquokZij] vkf.k iqupZØhdj.k djrs 
rlsp mRikndkph tckcnkjh vkf.k 
i;kZoj.k jpuk lkehy vkgs- ‘ksoVh] 
;kpk vFkZ IykLVhd vkf.k Ñf=epk 
okij tls rs tsFks [kwip vko’;d 
vlsy rsFksp okijys tkrhy vkf.k 
tsFks rs lgt iquokZij gksrhy 
v’;kfjrhus fo|eku iquÁkZIrh 
ik;kHkwr lqfo/kk r;kj dsY;k xsY;k 
vkgsr- vls ‘kD; vkgs dh tsFks 
IykLVhd okij.ks vko’;d vlrs 
rsFks ck;ksfMxzsMscy IykLVhd oki: 
‘kdrks i.k tksi;Zar rs tyni.ks  
felGr ukgh rksi;Zar uSlfxZd 
i;kZoj.kkyk gkuhdkjd ?kVd vlw 
‘kdrks-

shoreline. The highest values 

reported were for Indonesia (up 

to 29.1 items per m) and Sicily 

(up to 231 items per m).

2.7.6.4 Solutions

There are a number of global, 

international and national initia-

tives in place that are aimed at 

protecting the oceans from ma-

rine debris. The most far reach-

ing of these is the International 

Convention for the Prevention of 

Pollution from Ships (MARPOL).

Other measures to address 

marine debris include manual 

clean-up operations of shore-

lines and the sea floor as well 

as school and public education 

programmes.

While the above measures are 

important for preventing or 

reducing the problem of marine 

debris, the ultimate solution to 

waste prevention is to implement 

a responsible waste strategy, with 

the concept of “Zero Waste” . 

Such a strategy encompasses 

waste reduction, reuse and 

recycling as well as producer 

responsibility and ecodesign. 

Ultimately, this would mean 

reduction of the use of plastics 

and synthetics such that they 

are only used where absolutely 

necessary and where they have 

been designed for ease of recy-

cling within the existing recovery 

infrastructure. It is possible that 

biodegradable plastics could be 

used where plastic was deemed 

necessary but could not be seen 

as an environmentally sound 

alternative unless they are known 

to break down rapidly to non- 

hazardous substances in natural 

environments.

vkiY;k dpÚ;kpk dq:i izokl
leqnzh dpjk vkiY;k jkstP;k thoukrhy dpjk vkgs tks leqnzkdMs vkiyk ekxZ cuorks- dpjk tehu] mrkjkojhy izokg] u|k] vkf.k oknGkps ik.kh ts egklkxjke/;s 
tkrs R;krwu ogkrks- ,dnk dk egklkxjkr xsyk dh rks R;kP;k eqG tkxsiklwu gtkjks eSy izokl djrks] ekxkZe/;s uk'k djr] dpjk nj o"khZ leqnzh izk.kh vkf.k leqnzh 

i{;kauk ekjrks izokGhauk can djrks vkf.k xaHkhj okrkoj.kkyk nkcwu Vkdrks- rlsp rks vkiY;k fdukÚ;kauk vkf.k vkoMR;k euksjatd LFkGkauk nqf"kr djrks- ik;kHkwr 
lqfo/kake/;s vkf.k viO;; O;oLFkkiu /kksj.kkar loZ ikrGhoj cny dj.;klkBh L=ksrkph mRre ekfgrh vkf.k izHkko vfr'k; egRokps vkgsr- dks.k tckcnkj vkgs\ ;k 

lokZalkBh- vki.k LoPN] fujksxh egklkxj x`gklkBh vki.k ,d= enr d: 
vkf.k ;k ?kk.khyk lkQ d: 'kdrks-

okf"kZd IykLVhd mRiknu vkf.k okij 1950 

230 n'ky{k Vuki;Zar xsyk-

leqnzh dpÚ;kP;k 6 n'ky{k VUl 
njo"khZ vkiY;k egklkxjkr izos'k 

djr vlsy-

rjax.kkÚ;k leqnzh 
dpÚ;kP;k 90 VDds 
IykLVhdpk vlsy-

mRrj QqyesjP;k ¼leqnzh i{kh½ 
la'kks/kukuqlkj e`r] fdukjh 

i{kh laxzfgr dsys rj  
95 VDdsaP;k iksVkr  
IykLVhd fu?krs-

50000 vkf.k 90000 P;k  
e/;s mRrjh Qj lhy  
leqnzh dpÚ;kr vMdwu  
esY;kpk vankt vkgs- 

250 iztkrhP;k vf/kd 
vMdY;kph uksan vkgs fdaok 
leqnzh dpjk xhGyk vlsy 

okVrs- 

vH;kl vk<Gys dh mRrj 
iWflQhd e/;s xh;je/;s 
35 VDds ekls rjax.kkjs 

eklG~;kaauh IykLVhd xhGys-

leqnzh dpÚ;kP;k 70 
VDds leqnzh rGkoj 

tkrks vlk vankt vkgs-

e/;s 1-5 n'ky{k Vukgwu 2009e/;s 

Ldqck Mªk;OglZ dpÚ;kP;k Hkh"k.k gY;koj mHks vkgsr &ia[k can vkf.k pkyw- vkEgh 
loZ Lrjkoj MsVk ykWx bu djr vkgksr vkf.k ik.;kP;k vkryk dpjk gVor vkgksr- 

tfeuhoj] egklkxjke/;s izos'k dj.;kiklwu Fkkaco.;klkBh ,d= dke d: 'kdrks- vki.k 
leqnk;kps dk;Z letowu vkf.k LFkkuh; mik; 'kks/kwu enr d: 'kdrks-

pGoGhr ;sFks tkWbZu djk www.projectaware.org

vkokjs izdYi
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2.8 	 fdukjh ladksp

fdukjh ladksp ,d vlk ‘kCn vkgs tks] fdukjh oLrhP;k yksdkaps dk; gksrs 
ts LFkk;h fdukÚ;kP;k lhesr vMdrkr] ts leqnzh fHkarh vkf.k mxoR;k leqnzh 
Lrj vkf.k@fdaok ok<ysyk oknGhi.kk gs Li”V dj.;klkBh okijyk tkrks- 
oLrhLFkkud ÁHkkohi.ks nksu cykae/;s nkcyk tkrks vkf.k Áek.k vkf.k@fdaok 
ntkZ u”V gksrks- 

esxk fdukjh ‘kgjs gh fdukjh ladkspkP;k egRokP;k cktw vkgsr] tsFks 
fdukÚ;kauk iqu#ipkj djr laiRrhyk lqjf{kr dj.;klkBh leqnzh fHkarh  
cka/kY;k tkrkr- ;k leqnzh fHkarh ykVsP;k mtsZyk t[kMwu Bsorkr vkf.k 
rGk’kh te.kkjk xkG okgrwd Áfd;sus ok<R;k v:an >ksue/;s vi{kj.k rhoz 
djrkr rhoz djrkr- v[ksjhl fdukjk vn`’; gksrks] leqnzh fHkarhyk ÁR;{k 
ykVsP;k laiw.kZ cGkP;k lkeksjs djr] vkf.k tsOgk leqnzh fHkar ;k >ksue/;s 
ulrs] ik.kh ‘kgjkae/;s tkrs T;keqGs ‘kgjkr iwj fLFkrh ;srs-

,dk vfydMY;k vanktkr vk<Gys dh ekuoh dk;kZaeqGs 40 VDds tkxfrd 
egklkxj ^tksjnkji.ks ÁHkkfor^ >kyk- ;kpk eq[;r% fdukÚ;kP;k toG  
fdaok fdukÚ;koj fLFkr ekuoh olkgrhlg ‘kk’or fodklkoj ÁR;{k  
ifj.kke gksrks- ;kaP;kiSdhcjspls fdukjh vkf.k leqæh tSo fofo/krsojhy 
^r.kko* fdukjh Hkkxkae/;s dke dj.kkÚ;k fofHkUu ,tUlhtdMs fdukjh 
HkwxHkZ’kkL= vkf.k çfØ;k ;kaP;kcíy vlysY;k viqÚ;k ekfgrheqGs fdaok 
O;kikjh fgrkP;k vfHk#phaeqGs vkgsr.

2.8 	 Coastal squeeze

Coastal squeeze is the term used to describe what happens to coastal 

habitats that are trapped between a fixed landward boundary, such 

as a sea wall and rising sea levels and/or increased storminess. The 

habitat is effectively ‘squeezed’ between the two forces and dimin-

ishes in quantity and/or quality.

Prominent sites to observe coastal squeeze are the mega coastal cit-

ies, where seawalls are constructed to protect property along retreat-

ing beaches. These seawalls confine the wave energy and intensify 

erosion by concentrating the sediment transport processes in an in-

creasingly narrow zone. Eventually, the beach disappears, leaving the 

seawall directly exposed to the full force of the waves, and wherever 

the seawall is not present in this zone, water enters cities leading to 

urban flooding situations.

One recent estimate found that at least 40 per cent of the global 

oceans are ‘heavily affected’ by human activities. This has a direct 

impact on sustainable development, with the majority of human 

settlements located on or near the coasts. Many of these ‘stresses’ 

to coastal and marine biodiversity develop either due to insufficient 

information that different agencies working in the coastal areas have 

on coastal geology and processes, or are intentional due to commer-

cial interests.

dsl LVMh igk  

http://repository.tudelft.nl/view/ir/uuid%3Ae23ef22d-
172a-4c22-9a2b-477d8d294466/ 

See a case study here  

http://repository.tudelft.nl/view/ir/uuid%3Ae23ef22d-
172a-4c22-9a2b-477d8d294466/ 

fdukjh ^^ladksp^*

[kkjo.;kus fdukÚ;kps vi{kj.k gksrsfdukÚ;kps 

vi{kj.k gksrs

[kkjo.;kus fdukÚ;kps vi{kj.k gksrs

[kkjo.;kus fdukÚ;kps LFkykarj.k gksrs

[kkjo.ks

leqnzh
fHkarh

{ks=
^ladksphr gksrs^

leqnzh fHkarh LFkykarj.k Fkkacors

leqnzh fHkarhlg

leqnzh fHkarhf'kok;





2.9	 gokeku cny Eg.kts 
dk;\ gokeku cny 
fdukjh vkf.k leqnzh 
ifjfLFkrhdhoj dlk  
ifj.kke djrs

2.9. 1 	 vk<kok

fefyfu;e bdksflLVhe vlslesaVuqlkj] gokeku cny 
'krdkP;k 'ksoVki;Zar tSofofo/krsP;k gkuhpk ,d egRokpk 
vFkZiw.kZ pkyd gksÅ 'kdrks- rs uohu vkiRrh tls fgeunh 
ekxs gV.ks] leqnzh ikrGh mapko.ks vkf.k vrh i;kZoj.k Álax 
okjaokjrk vkf.k rhozrse/;s] iwohZ u ikfgysys fuekZ.k d: 
'kdrs- dkgh Hkkxkae/;s vrh itZU;ò"Vh vf/kd iwj vkf.k 
njM dkslG.;kyk] ifj.kkeh Ñ"kh] 'kgjh olkgrh] okf.kT; 
vkf.k okgrwdhyk O;R;;klg lØh; djsy- gokeku cnykeqGs 
vLrhRokr vlysyk vkiRrh /kksdk vkf.k dedqorrsyk 
fc?kMosy vkf.k txHkjkrhy iwohZZ ;k /kksD;kus ÁHkkfor u 
>kysY;k yksdkauk vlqjf{kr djsy-

2.9	 What is climate 
change? How 
climate change 
impacts coastal and 
marine ecosystems

2.9. 1 	 Overview

According to the Millennium Ecosystem Assessment, 

climate change is likely to become one of the most 

significant drivers of biodiversity loss by the end of 

the century. It will create new hazards such as glacier 

recession, sea level rise and extreme weather events 

in frequency and intensity, never seen before. Greater 

rainfall in some areas will trigger more floods and land-

slides, with consequent disruption to agriculture, urban 

settlements, commerce and transport. Climate change 

will, therefore, further aggravate the existing disaster 

risks and vulnerabilities and expose millions of people 

never affected before to risks, around the world.



A projected sea-level rise of 88 cm over the 21st century could lead to the loss of 13 per cent of 
mangrove area in 16 pacific island countries or territories, with losses as high as 50 per cent on 
some islands.

In addition to affecting individual species and ecosystem health, climate change will also impact eco-

system services (Figure). These include provisioning services such as food and raw materials, which 

may improve in the short term in boreal regions and decline elsewhere; regulating services such as 

flood control and coastal protection which are expected to be particularly impacted by the degradation 

of coral reefs and wetlands; and cultural services including traditional livelihoods.

A study by the World Bank revealed that coral reef degradation attributable to climate change in 
Fiji is expected to cost between USD 5 million and USD 14 million a year by 2050.

Figure: Biodiversity and climate change have a two-way relationship. 

First, there is ample evidence that climate change affects biodiversity. On the other hand, biodiversity 

can support efforts to reduce the negative effects of climate change. Conserved or restored habitats 

can remove carbon dioxide from the atmosphere, thus helping to address climate change by storing 

carbon (for example, reducing emissions from deforestation and forest degradation). Moreover, con-

serving intact ecosystems, such as mangroves, for example, can help reduce the disastrous impacts of 

climate change such as flooding and storm surges.

ÁdYihr leqnzh ikrGh 21 O;k ‘krdkr 88 lsaehis{kk tkLr ok<sy vkf.k 16 iWflfQd csV jk”Vª fdaok 
Áns’kkr dkgh csVkoj 13 VDds [kkjQqVh {ks=kyk 50 VDdsbrD;k mPp gkuhlg uqdlku gksÅ ‘kdrs- 

oS;fDrd Átkrhauk vkf.k ifjfLFkrhdh vkjksX;koj ÁHkko dj.;kf’kok; gokeku cny ifjfLFkrhdh lsokaoj i.k 
ÁHkko Vkdrs- ;kr iqjoBklsok ¼vkÑrh½ tls vUu vkf.k dPpk eky lekfo”V vkgsr] T;kr dnkfpr mRrjh 
{ks=krhy vYi dkyko/khlkBh vkf.k ckdh Bhdk.kh ?kV;kaP;kr lq/kkj.kk gksÅ ‘kdsy(] lsokaps fu;eu tls iwj 
fu;a=.k vkf.k fdukjh laj{k.k ts fo’ks”kr% ÁokGh o ik.kFkGhP;k tkxk vkf.k ikjaikjhd mithfodslg lkaLÑfrd 
lsokaP;k Úgklkus ÁHkkohr vl.;kph vis{kk vkgs ;k lokZapk ;kr lekos’k vlsy-

tkxfrd cWadsP;k vH;klk}kjs fun’kZukl vkys dh 2050 i;aZr fQthrhy gokeku cnyk’kh lacaf/kr 
ÁokGh ÚgkleqGs visf{kr [kpZ 5 n’ky{k ;w,l MkWyj vkf.k14 n’ky{k ;w,l MkWyj njE;ku vl.;kph 
‘kD;rk vkgs-

laHkkO; gokeku cny izHkko

vkÑrh: tSofofo/krk vkf.k gokeku cnykps nksu cktwus laca/k vkgsr-

ÁFke] gokeku cnykps tSofofo/krsoj ÁHkkokps cjsp iqjkos vkgsr- nqljhdMs] tSofofo/krk gokeku cnykps 
udkjkRed ÁHkko deh dj.;klkBh dsysY;k Á;Rukauk ikfBack nsrs- lao/kZu dsysys fdaok lkBoysys oLrhLFkkus 
okrkoj.kkrwu dkcZu Mk;vkWDlkbZM dk<wu Vkdrkr] v’kk Ádkjs dkcZuyk lkBowu gokeku cnykr enr djrkr 
¼mnkgj.kkFkZ% taxyrksM vkf.k taxykapk Úgklkiklwu mRltZukyk deh d:u½- vk.k[kh] v[kaM ifjfLFkrhdh  
lao/kZu tls [kkjQqVh] mnkgj.kkFkZ] gokeku cnykpk rjax.ks vkf.k oknGh mlGh ;kaP;klkj[ks ÚgklkRed ÁHkko 
deh dj.;kr enr djrkr tls-

rkieku

leqnzh ikrGhr ok<

;koj izHkko------

vkjksX;

gokekuk'kh  
lacaf/kr e`R;w 

lalxZtU; jksx gok 
ntkZ 'oklksPNoklkps 

vktkji.k

FidmRiUu flapu 
ekx.kh mRiknu

ik.kh iqjoBk 
ik.kh ntkZ  

ik.;klkBh iw.kZrk

oLrhLFkku vkf.k 
iztkrhaph gkuh 

fgekadeaMG% fgeu|k 
Úgkleku

lkxjh fdukÚ;kpk /kqi 
fdukjh tfeuhoj iwj 
fdukjh leqnk;kauk 
laj{k.k ns.;kl 
vfrfjDr fdukjs

taxy jpuk 
taxykph HkkSxksfyd 

Js.kh
taxykaps vkjksX; 

vkf.k mRiknu{kerk

Ñ"kh taxy ik.khL=ksr fdukjh {ks=s

iztkrh 
vkf.k  

uSlfxZd 
{ks=

ikÅl
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2.9.2  gokeku cnykps eqyHkwr foKku 

okrkoj.kkr] CO
2
 ÁcG ys’k ok;qalghr dkcZu vkgs- vf/kd ys’k ok;aqwe/;s feFksu vkf.k dkcZu eksuksDlkbZM vkf.k 

FkksM~;k Áek.kkr gk;MªksdkcZu] dkGk dkcZu ,jkslksYl vkf.k lsanzh; la;qxs vkgsr- 

tfeuhoj jgk.kkÚ;k thoeaMGh; tyk’k;ke/;s lsanzh; la;qxke/;s dkcZu ouLirhr ftoar ck;ksekle/;s] e`r lsanzh; 
?kVdkae/;s fyVj vkf.k ekrhr] nynyhP;k Áns’kkr tquh ekrh dkcZue/;s] vkf.k /kzqokdMhy ekrhr ekrhe/;s 
vlrks-

vkS|ksfxd ;qxkP;k vkjaHkkiklwu ekou thok’e ba/ku ¼dksGlk] rsy vkf.k ok;w½ tkGwu mtkZ mRiRrh djr 
vkgs] gh ,d v’kh ÁfØ;k vkgs th i;kZoj.kke/;s eksB~;k Áek.kkr CO

2
 felGrs- ekuofufeZr i;kZoj.kkr CO2 

mRltZukpk nqljk Áeq[k L=ksr tfeuhP;k okijkr ¼Ákeq[;kus taxyrksM½ cny d:u r;kj dsyk tkrks] tks 
txkr loZ= tehu dkcZu lkBo.khr fuOoG dikr d:u r;kj gksrs] rjhgh dkgh çns’kkae/;stehu dkcZu  
lkBo.kwdhr xr tehu okijkr iquÁkZIrh cny fuOoG uQk nsÅ ‘kdr vkgs-

2.9.2 Basic science of climate change

In the atmosphere, CO2 is the dominant carbon bearing trace gas. Additional trace gases include 

methane and carbon monoxide and still smaller amounts of hydrocarbons, black carbon aerosols and 

organic compounds.

The terrestrial biosphere reservoir contains carbon in organic compounds in vegetation living biomass, 

in dead organic matter in litter and soils, old soil carbon in wetland soils, and in permafrost soils.

Since the beginning of the Industrial Era, humans have been producing energy by burning of fossil 

fuels (coal, oil and gas), a process that is releasing large amounts of CO2 into the atmosphere. The 

second major source of anthropogenic CO2 emissions to the atmosphere is caused by changes in land 

use (mainly deforestation), which causes globally a net reduction in land carbon storage, although 

recovery from past land use change can cause a net gain in in land carbon storage in some regions.

According to the United Nations Framework Convention on Climate Change (UNFCCC), climate 

change refers to a change of climate that is attributed directly or indirectly to human activity that alters 

the composition of the global atmosphere and that is in addition to natural climate variability observed 

over comparable time periods. In this description of climate change, the term, climate variability, 

refers to variations in the mean state and other statistics (such as standard deviations and statistics of 

extremes) of the climate on all temporal and spatial scales beyond those of individual weather events. 

Variability may be due to natural internal processes within the climate system (internal variability) or 

variations in natural or man-made external forcing factors (external variability) (UNFCCC 2001).

Human influence on the climate system is clear, and recent anthropogenic emissions of greenhouse 

gases are the highest in history. Recent climate changes have had widespread impacts on human and 

natural systems. In recent decades, changes in climate have caused impacts on natural and human 

systems on all continents and across the oceans. Impacts are due to observed climate change, irre-

spective of its cause, indicating the sensitivity of natural and human systems to changing climate.

ikÅl vkf.k 
fgekP;k jpusr 
cny dj.ks

ÁpaM 
oknGs

izokGkuk 
uqdlku

ok<rh  
lkxj ikrGh

m".k 
egklkxj

ouLirh tho 
pØkr cny

mPp rkieku vkf.k 
vf/kd m".krsP;k ykVk vf/kd nq"dkGh 

ifjfLFkrh vkf.k taxykauk 
vkx ykx.ks

thou pØkae/;s cny deh fge 
vkf.k cQZ

/kzqokdMhy 
ekrhr forG.k

Ák.kh LFkykarj.k vkf.k 

;quk;VsM us’kuUl ÝseodZ dUosU’ku vkWu Dyk;esV psat ¼UNFCCC½ uqlkj] gokeku cny Eg.kts vls gokeku 
ts ÁR;{k fdaok vÁR;{k ekuoh miØekps xq.kfo’ks”k vkgs vls miØe ts tkxfrd okrkoj.kkph jpuk cnyrkr 
vkf.k gs uSlfxZd gokeku ifjorZuf’kyrsyk rqyukRed dkGklkBh fufj{k.k djrs- ;k gokeku cnykP;k o.kZukr] 
,d laKk] gokeku ifjorZu’khyrk;kpk lanHkZ Lora= gokekukP;k iyhdMhy dkfyd vkf.k vfHk{ks=h; Js.khojhy 
gokekukojhy ljkljh fLFkrh vkf.k vU; vkdMsokjh ¼tls çekf.kr fopyu vkf.k rhoz çdj.kkaph vkdMsokjh½ 
gk gksrks- gokeku i)rhr ¼varxZr Qjd½ ifjorZu’khyrk uSlfxZd varxZr ÁfØ;seqGs fdaok ekuo fufeZr ckg~; 
nkcok[kkyhy ?kVd ¼ckgî cny½ ¼UNFCCC 2001½ vlw ‘kdrkr- 

gokekuÁ.kkyhoj ekuoh gLr{ksi Li”V vkgs] vkf.k gjhrx`g ok;wps ekuofoKku mRltZu vyhdMhy bfrgklke/;s 
loksZPp vkgs- vyhdMhy gokeku cnykps ekuoh vkf.k uSlfxZd Á.kkyhoj O;kid ÁHkko vkgsr- vfydMP;k 
n’kdkae/;s gokekukrhy cnykauh egklkxjkifydMhy loZ [kaMkoj uSlfxZd vkf.k ekuoh Á.kkyhoj ifj.kke 
dsyk vkgs- ÁHkko gokeku cny] R;kP;k dkj.kkauk u tqekurk] gokeku cnyk’kh fulxZ vkf.k ekuoh Á.kkyhP;k 
laosnu’khyrsyk nk[kor vkgs-
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Anthropogenic greenhouse gas emissions have increased since the pre-industrial era, driven largely by econom-

ic and population growth and are now higher than ever. This has led to atmospheric concentrations of carbon 

dioxide, methane and nitrous oxide that are unprecedented in at least the last 800,000 years.

Their effects, together with those of other anthropogenic drivers, have been detected throughout the climate 

system and are extremely likely to have been the dominant cause of the observed warming since the mid-20th 

century.

ekuo foKku gfjr x`g ok;w mRltZu iwoZ vkS|kfxd ;qxkuarj ok<yk vkgs tks eksB~;kÁek.kkr vkfFkZd vkf.k yksdla[;k 
o`)heqGs ok<rs vkf.k vkrk lokZr mPp vkgs- ;keqGs dkcZu Mk;vkWDlkbZM] feFksu] vkf.k uk;Vªl vkWDlkbZMps i;kZoj.kh; 
lafgrse/khy ok< ekxP;k fdeku 800]000 o”kkZe/;s viwoZ vkgs- 

R;kaps ifj.kke] R;k brj ekuo foKku pkydkalkscr gokeku laiw.kZ Á.kkyhlkscr vk<Gys vkgsr vkf.k 20 O;k ‘krdkP;k 
e/;kiklwu xehZ ‘kks”k.;kps vR;ar ÁcG dkj.k vl.;kph ‘kD;rk vkgs-

Some key terms

• Hazard. 	 It is the potential occurrence of a natural or human-induced physical event or trend or physi-

cal impact that may cause loss of life, injury or other health impacts, as well as damage and 

loss to property, infrastructure, livelihoods, service provision, ecosystems and environmental 

resources. In this report, the term ‘hazard’ usually refers to climate-related physical events or 

trends or their physical impacts.

• Exposure. 	 The presence of people, livelihoods, species (or ecosystems), environmental functions, 

services and resources, infrastructure or economic, social or cultural assets in places and 

settings that could be adversely affected.

• Vulnerability. 	 The propensity or predisposition to be adversely affected. Vulnerability encompasses a variety 

of concepts and elements including sensitivity or susceptibility to harm and lack of capacity 

to cope and adapt.

• Impacts. 	 Effects on natural and human systems. In this report, the term ‘impacts’ is used primarily to 

refer to the effects on natural and human systems of extreme weather and climate events 

and of climate change. Impacts generally refer to effects on lives, livelihoods, health, ecosys-

tems, economies, societies, cultures, services and infrastructure of the interaction of climate 

changes or hazardous climate events occurring within a specific time period on an exposed 

society or system. Impacts are also referred to as consequences and outcomes. The impacts 

of climate change on geophysical systems, including floods, droughts and sea-level rises, are 

a subset of impacts called ‘physical impacts.’

dkghÁeq[k laKk

• ladVs. 	 uSlfxZd fdaok ekuo fufeZr ‘kkjhfjd Álax fdaok dy fdaok ‘kkjhfjd ÁHkkokaph laHkkO; ?kVuk vlrkr 
ts thoukyk gkuh] btk fdaok brj vkjksX; ÁHkko fuekZ.k d: ‘kdrkr] rlsp laiÙkhl gkuh o 
uqdlku d: ‘kdrs] bekjr] mithfodk] lsok rjrwn] ifjfLFkrhdh vkf.k i;kZoj.kkRed L=ksrkaph 
gkuhd: ‘kdrs-- ;k vgokykr] ^ladV^ ‘kCn lk/kkj.ki.ks gokekuk’kh lacaf/kr HkkSfrd Álax fdaok dy 
fdaok R;kaP;k ‘kkjhfjd ÁHkkokauk lacks/krks- 

• vukoj.k. 	 yksdkaph mifLFkrh] mithfodk] Átkrh ¼fdaok ifjfLFkrhdh½] i;kZoj.kkRed dk;sZ] lsok vkf.k L=ksr] 
ik;kHkwr lsok fdaok vkfFkZd] lkekftd fdaok lkaLÑfrd laiRrh tkxsoj vkf.k myVk ifj.kke djsy 
v’kh ;kstuk-

• dedqorrk. 	 myV ÁHkko gks.;kpk dy fdaok iwoZo`Rrh- dedqorrk lkeuk dj.;kP;k vkf.k vuqdwfyr dj.;kP;k 
{kersyk gkuh vkf.k deh laosnu’khyrk fdaok xzg.k{kerslg ladYiuk vkf.k ?kVdkaph fofo/krk;kapk 
lekos’k vlrks-

• ÁHkko. 	 ekuo vkf.k fulxZ Á.kkyhoj ÁHkko- ;k vgokykr] ^ÁHkko^ ‘kCn ÁzFker% rhoz gokeku vkf.k gokeku ?kVusps 
vkf.k gokeku cnykP;k fulxZ vkf.k ekuo Á.kkyhoj ifj.kkeklkBh lacks/kysyk vkgs- ÁHkko lkekU;r% 
fof’k”V dkyko/khr lkeksÚ;k xsysY;k lekt vkf.k Á.kkyhoj thou] mithfodk] vkjksX;] ifjfLFkrhdh] 
vkfFkZd] lkeftd] lkaLÑfrd lsok vkf.k gokeku cny fdaok gokeku ?kVukaP;k vkiRrhP;k ijLij 
fØ;kP;k ik;kHkwr lqfo/kk ;kaojhy ifj.kkekauk lacks/krs- ÁHkko fu”iRrh vkf.k fudkyklkBh lq)k lacks/kys 
tkrs- HkwHkkSfrd ;a=.ksojhy gokeku cnykP;k çHkkokr iwj] nq”dkG vkf.k leqnzh Lrjkr ok<hlg HkkSxksfyd 
Á.kkyhoj ÁHkkokaps milap vlrkr] T;kauk ^HkkSfrdÁHkko^ vls Eg.krkr-

Changes in many extreme weather and climate events have been observed since about 1950. Some 

of these changes have been linked to human influences, including a decrease in cold temperature 

extremes, an increase in warm temperature extremes, an increase in extreme high sea levels and an 

increase in the number of heavy precipitation events in a number of regions (IPCC, 2014).

Human influence has been detected in warming of the atmosphere and the ocean, in changes in the 

global water cycle, in reductions in snow and ice, in global mean sea level rise, and in changes in some 

climate extremes. This evidence for human influence has grown since IPCC Assessment Report 4. It is 

extremely likely that human influence has been the dominant cause of the observed warming since the 

mid-20th century. Continued emissions of greenhouse gases will cause further warming and changes 

in all components of the climate system. Limiting climate change will require substantial and sustained 

reductions of greenhouse gas emissions. The global ocean will continue to warm during the 21st cen-

tury. Heat will penetrate from the surface to the deep ocean and affect ocean circulation (IPCC, 2013).

IPCC (2014) studies have confirmed, continued emission of greenhouse gases will cause further 

warming and long-lasting changes in all components of the climate system, increasing the likelihood 

of severe, pervasive and irreversible impacts for people and ecosystems. Climate change will amplify 

existing risks and create new risks for natural and human systems. Risks are unevenly distributed and 

are generally greater for disadvantaged people and communities in countries at all levels of develop-

ment Limiting climate change would require substantial and sustained reductions in greenhouse gas 

emissions which, together with adaptation, can limit climate change risks  (IPCC, 2014).

1950 iklwu vusd dekyhP;k okrkoj.k vkf.k gokeku ?kVukae/;s cny fun’kZukl vkys vkgsr- ;kiSdh dkgh 
cny ekuoh gLr{ksikyk tksMys xsys vkgsr- T;kr FkaM gokekukr vfr’k; ?kV] rkieku ok< gokekukrhy 
vfr’k; ok<] lkxjh ikrGhrhy mPp ikrGhr vfr’k; ok< vkf.k {ks=krhy vrh itZU;kP;k ?kVukla[;sr ok<h 
;kapk lekos’k vkgs ¼IPCC] 2014½-

egklkxj vkf.k i;kZoj.kkP;k rkiekuok< gks.;kr] tkxfrd ty pØ cny] fge vkf.k cQkZP;k ?kVhr] tkxfrd 
lkxjh ikrGhr ok< gks.;kr] vkf.k dkgh gokekukr vfr’k; cnykr ekuokpk gLr{ksi vkgs- ekuoh gLr{ksikP;k 
?kVuk IPCC vlslesaV fjiksVZ 4 iklwu ok<Y;k vkgsr- 20O;k ‘krdkP;k e/;kiklwu gs fun’kZukl vkys vkgs dh 
rkieku ok<hps Áeq[k dkj.k eq[;d:u ekuoh gLr{ksi vl.;kph ‘kD;rk vkgs- gjhrx`gkrwu ok;w mRltZu pkyw 
jkg.ks vkf.k gokeku Á.kkyhP;k loZ ?kVdkae/;s cny vk.k[kh rkieku ok<hps dkj.k vlsy- gokeku cnykyk 
e;kZnk vk.k.;klkBh gfjrx`g ok;w ckgsj iM.;kr HkDde vkf.k ‘kk’or ?kV gks.;kph vko’;drk vkgs- tkxfrd 
egklkxjkae/khy rkieku 21 O;k ‘krdknjE;ku ok<r jkghy- xjeh m”.krk i`”BHkkxkiklwu egklkxjkr [kksy Áos’k 
djsy vkf.k egklkxjkP;k vfHklj.kkoj ifj.kke gksbZy ¼IPCC] 2013½

IPCC ¼2014½ vH;klkrwu [kk=h >kyh dh gfjrx`g ok;wps lrr ckgsj iM.ks rkiekukr ok< djr jkghy vkf.k 
gokeku Á.kkyhP;k ?kVdkae/;s nh?kZdkyhu cny gksrhy] ‘kD;rk xaHkhj gksrhy] yksd vkf.k ifjfLFkrhdhaoj 
O;kid vkf.k u cny.;ktksxs ÁHkko gksrhy- gokeku cny fulxZ vkf.k ekuo Á.kkyhalkBh vlysY;k /kksD;kauk 
l’kDr cuorhy vkf.k uohu /kksds fuekZ.k gksrhy- /kksds vleku foHkkxys tkrkr vkf.k lkekU;r% loZ LrjkP;k 
fodluf’ky jk”Vªkrhy oafpr leqnk;klkBh eksBs vlrkr- gjhrx`g ok;wP;k ckgsj iM.;kr HkDde vkf.k ‘kk’or 
?kV goh] th gokeku cnykyk e;kZfnr djsy] ,d= vuqdqyrslghr] gokeku cnykpk /kksdk e;kZfnr d: ‘kdsy- 
¼IPCC] 2014½-
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2.9.3  gokeku cny vkf.k tkxfrd m”.krsr Qjd dk; vkgs\
gokeku cny nh?kZdkykpk cny vlrks] tkxfrd gokeku jpuk ekuoh ÑrheqGs vlrs( gh dsoG 
rkiekuok< fdaok ‘khru ulrs-

gokeku cnykP;k ifj.kkekr fofHkUu ?kVdkoj gks.kkjk dks.krkgh cny] tls taxyrksM fdaok gfjrx`g 
ok;wr o`)h ;kapk lekos’k vlrks- tkxfrd m”.krk ,d Ádkjpk gokeku cny vkgs] vkf.k gk i`FohP;k 
i`”BHkkxkojhy rkieku ok<hyk lacks/krks- 

^tkxfrd m”.krk^ Eg.kts nh?kZdkGklkBh x`gkojhy rkieku ok<- tkxfrd m”.krk 1970P;k ‘ksoVkiklwu 
fo’ks”k mYys[kfu; vkgs vkf.k 20O;k ‘krdkP;k lq:okrhiklwu ok< uksanoyh xsyh vkgs- txHkjkr] 20O;k 
‘krdkP;k e/;koj vk/kkjHkwr js”kk ekuwu ¼1951 rs 1980 ps½] i`”BHkkxkojhy1880 iklwu ljkljh rkieku  
0-8 °ls ¼1-4 °Qs-½us ok<ys vkgs-

^gokeku cny^ tkxfrd m”.krk ?kMowu vk.krs] i.k ;kpk lanHkZ vkiY;k x`gkoj gksr vlysY;k cnykP;k 
O;kid Js.kh’kh lacaf/kr vkgs- ;ke/;s ok<rh leqnzh ikrGh] igkMh fgeunh vkV.ks] xzhuyaM] vUVkfVZdk vkf.k 
vkfdZ~Vd ;sFkhy cQZ tyn forG.ks vkf.k Qqy@ouLirh eksgj.;kP;k osGsr cny ;kapk lekos’k vkgs- gs 
loZ rkiekuok<hps ifj.kke ts yksdkauh thok’e ba/ku tkGwu vkf.k xje ok;qauk gosr lksMwu m”.krk ok<owu 
fuekZ.k dsysys vkgsr- ^tkxfrd m”.krk^ vkf.k ^gokeku cny^ gs ‘kCn d/khd/kh vkyVwu ikyVwu okijys 
tkrkr] i.k gs nksUgh FkksM~;k fofHkUu ckchauk lacks/krs- 

[L=ksr: NASA http://climate.nasa.gov/faq/]

2.9.4 gokeku cny% fujh{k.k ÁHkko] dedqorrk vkf.k vukoj.k

2.9.4.1 loZlk/kkj.k ÁHkko:

gokeku cnykP;k eq[; y{k.kkae/;s ok<.kkjs rkieku] itZU;ekukrhy cny] fgeunÓk o leqnzh cQkZps forG.ks]  
leqnz LRkj ok<.ks] vkf.k vfr vo?kM Álaxkaph ok<ysyh rhozrk vkf.k @fdaok iqujko`Ùkh ;kapk lekos'k gksrks- 
uSlfxZd ÁfØ;kae/khy ;k cnykapk ihd ok<.;kP;k gaxkekrhy cny] vé mRiknu vkf.k vé lqj{kk] vktkj 
okgdkae/khy cny] taxy o brj ifjfLFkrhdhaP;k cny.kkÚ;k lhek vkf.k iwj] nq"dkG o HkwL[kyuklkj[;k vfr 
vo?kM ?kVuk v'kk tSfod vkf.k lkekftd&vkfFkZd ?kVdkaoj ifj.kke gksrks-

IPCC P;k ikpO;k vgokykuqlkj] vyhdMhy n'kdkae/;s] gokeku cnykeqGs] uSlfxZd vkf.k loZ [kaMkrhy o 
egklkxjkikj loZ ekuoh jpukaoj ÁHkko iMyk vkgs-

•	 cÚ;kp Áns'kkae/;s] cnyrs ikolkps izek.k fdaok forG.kkjs fge vkf.k cQZ gs la[;k vkf.k xq.koÙksP;k –"Vhus 
ty lalk/ku L=ksrkaoj ifj.kke djr tyfoKku i)rh cnyr vkgs- 

•	 cÚ;kp HkwÁns'kkae/;s] rkts ik.kh vkf.k leqnzh Átkrhauh] l/;k pkyw vlysY;k gokeku cnykl Áfrlkn 
Eg.kwu R;kaph HkkSxksfyd Js.kh] gaxkeh gkypkyh] LFkykarj uequs] foiqyrk vkf.k Átkrhae/khy ijLij fØ;k 
cnyY;k vkgsr- 

•	 gokeku cnykus] ,danj txkr vkf.k cÚ;kp Áns'kkae/;s udkjkRedfjR;k xgw] edk] rkanwG vkf.k lks;kchuP;k 
mRiékoj ifj.kke dsyk vkgs-

•	 dkgh Áns'kkae/;s] m".krspk ifj.kke Eg.kwu m".krs'kh fuxMhr ok<ho e`R;qnj vkf.k FkaMh'kh fuxMhr deh 
e`R;qnj vkgs-

1950 iklwu] vrh vo?kM gokeku vkf.k gokeku ?kVukae/;s cnykps fufj{k.k dsys xsys vkgsr- ;krhy dkgh 
cny] FkaM rkiekukrhy deky ?kV] m".k rkiekukrhy deky ok<] vrh vo?kM Álaxkrhy ok<] mPp leqnz 
Lrj vkf.k cÚ;kp Áns'kkrhy eqlG/kkj itZU;ekukP;k ?kVukae/khy ok<] ;kaP;k lekos'kklg ekuoh gLr{ksik'kh 
tksMys xsys vkgsr-

2.9.3 What’s the difference between climate change and global warming?

Climate change is the shift in long-term, global weather patterns due to human action; it’s not 

exclusive to warming or cooling.

Climate change includes any change resulting from different factors, like deforestation or an 

increase in greenhouse gases. Global warming is one type of climate change, and it refers to the 

increasing temperature of the surface of Earth.

“Global warming” refers to the long-term warming of the planet. Global temperature shows a well-

documented rise since the early 20th century and most notably since the late 1970s. Worldwide, 

since 1880 the average surface temperature has gone up by about 0.8 °C (1.4 °F), relative to the 

mid-20th-century baseline (of 1951-1980).

“Climate change” encompasses global warming, but refers to the broader range of changes that 

are happening to our planet. These include rising sea levels, shrinking mountain glaciers, accel-

erating ice melt in Greenland, Antarctica and the Arctic, and shifts in flower/plant blooming times. 

These are all consequences of the warming, which is caused mainly by people burning fossil 

fuels and putting out heat-trapping gases into the air. The terms “global warming” and “climate 

change” are sometimes used interchangeably, but strictly hey refer to slightly different things.

[ Source: NASA http://climate.nasa.gov/faq/ ]

2.9.4 Climate change: Observed impacts, vulnerability and exposure

2.9.4.1 General impacts:

The main characteristics of climate change include rising temperatures, changes in rainfall 

patterns,melting of glaciers and sea ice, sea-level rises and an increased intensity and/or frequency of 

extreme events. These changes in physical processes have impacts on biological and socioeconomic 

factors such as shifts in crop-growing seasons, food production and food security, changes in disease 

vectors, shifting boundaries of forests and other ecosystems and extreme events such as flooding, 

droughts and landslides.

According to the fifth report of the IPCC, in recent decades, climate change has caused impacts on 

natural and human systems on all continents and across the oceans.

•	 In many regions, changing precipitation or melting snow and ice is altering hydrological 

systems,affecting water resources in terms of quantity and quality.

•	 Many terrestrial, freshwater and marine species have shifted their geographic ranges, seasonal 

activities, migration patterns, abundance and species interactions in response to ongoing climate 

change.

•	 Climate change has negatively affected wheat, maize, rice and soybean yields in many regions 

and in the global aggregate.

•	 There has been increased heat-related mortality and decreased cold-related mortality in some 

regions as a result of warming.

Changes in many extreme weather and climate events have been observed since about 1950. Some 

of these changes have been linked to human influences, including a decrease in cold temperature 

extremes, an increase in warm temperature extremes, an increase in extreme events, high sea levels 

and an increase in the number of heavy precipitation events in a number of regions.
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‘Vulnerability is the degree to which a system is susceptible to, or unable to cope with, adverse effects 

of climate change, including climate variability and extremes.’ Vulnerability, therefore, is a function of 

the character, magnitude and rate of climate variation to which a system is exposed, its sensitivity and 

its adaptive capacity (IPCC 2007). The lower the adaptive capacity of a system, the higher will be its 

vulnerability to the negative impacts of climate change.

Vulnerability is also governed by the stability and resilience of local ecosystems. The more stable and 

resilient an ecosystem is, the lesser vulnerable the communities will be. Therefore, protection, restora-

tion or establishment of biologically diverse ecosystems that provide important goods and services may 

constitute important adaptation measures to increase the adaptive capacities of the population. Main-

taining biodiversity is an important component of adaptation as biodiversity contributes to the provision 

of many ecosystem services.

Increased exposure to extreme weather events and natural disasters and their impacts on ecosystems 

are cited among the five tipping points through which climate change impacts human development 

(UNDP 2007). With the current trends, the average global temperature could rise by 2°C to 3°C within 

the next 50 years or so, leading to many severe impacts, often mediated by water. These impacts will 

be manifested in the coastal and marine environment as a rise in the sea level, violent storm surges, 

ocean acidification, coral bleaching and heat stress. Crippled functionalities of ecosystems, declining 

crop yields, floods during the wet season and a reduction in the off-season water supply are other pos-

sible impacts.

Fluctuating weather patterns are inducing changes in the distributions and ranges of species and are 

disrupting the natural balances of many ecosystems. As a result, the goods and services they provide 

to humans will be affected drastically. Invasive species, with shorter life cycles and higher reproductive 

capacities, are more likely to survive climate change, leading to their proliferation, often at the cost of 

native species. Changes in the distribution of species can also expand the ranges of disease vectors, 

such as mosquitoes, which can have insidious implications for human health.

2.9.4.2 Impact on coral reefs:

Coral reefs are critical to the fi sheries and protect coasts from wave action and erosion (Middleton 

1999; Ruddle et al 1988). However, they are undergoing rapid destruction (due to a number of factors 

including destructive fi shing techniques and reef mining for calcium carbonate production, ocean 

acidifi cation due to higher CO2 levels in the atmosphere, siltation as a result of deforestation, sedi-

mentation, marine pollution with contaminants, freshwater dilution, subaerial exposure and disease), 

and global warming and climate change are posing an additional emerging and severe threat to al-

ready stressed coral reefs. The rising sea level and changed weather patterns, such as altered El Niño 

and La Niña events, are already affecting coral reefs. In 1998, the tropical sea surface temperatures 

(SSTs) were the highest on record (the culmination of a 50 year trend), and coral reefs suffered the 

most extensive and severe bleaching (loss of symbiotic algae) and death on record. As a result of this 

El Niño event, 16 per cent of the world’s coral reefs and 50 per cent of those in the Indian Ocean were 

destroyed (Wilkinson 2004). As such, reef communities have been altered in the region. Although 

healthy reefs are likely to be able to adapt to projected sea level changes, coral reefs that are already 

stressed by other human activities and threats will not (UNISDR/UNDP 2012a, 2012b).

2.9.4.3 Impact on Mangroves

Mangroves are restricted to the intertidal zone along the coasts and are becoming increasingly 

depleted due to anthropogenic pressures. They are also extremely vulnerable to the effects of climate 

change, such as rising sea levels, resulting in loss of habitat and changes in salinity, changes in 

precipitation and wave climates and an increase in the frequency of natural disasters. The 6000 km2 

extent of mangrove forest called the Sunderbans (literally, beautiful forests), a UNESCO World 

^dedqorrk gh v'kh ikrGh vkgs ftP;k'kh ,[kknh jpuk laosnu{ke vlrs fdaok gokeku oSfo/;rk vkf.k dekyrslg 
gokeku cnykaP;k nq"ifj.kkeka'kh tqGowu ?ksow 'kdr ulrs-* Eg.kwu dedqorrk gh xq.k/kekZps dk;Z] vkdkj vkf.k 
gokeku oSfo/;rk T;kyk Á.kkyh lkeksjh xsyh] R;kph laosnu'khyrk vkf.k R;kph vuqdqy {kerk vkgs ¼IPCC 2007½- 
tso<h vuqdwy {kerk deh] rso<h gokeku cnykaP;k udkjkRed ÁHkkokeqGs dedqorrk tkLr vlsy-

dedqorrk gh fLFkjrk vkf.k LFkkfud ifjfLFkrhdhaP;k yofpdrsusgh fu;af=r dsyh tkrs- ifjfLFkrhdh tso<h 
tkLRk fLFkj vkf.k yofpd rso<kp lekt deh dedqor vlsy- Eg.kwu tSfodn`"VÓk fHké ifjfLFkrhdh 
T;k egRokP;k oLrw vkf.k lsok iqjforkr R;kaps laj{k.k] iquLFkkZiu fdaok LFkkiuk] lektkP;k vuqdqy {kerk 
ok<fo.;klkBh egRokps vuqdqyu mik; cuow 'kdsy-- tSofofo/krk vusd ifjfLFkrhdh lsokaP;k iqjoBÓkl 
;ksxnku djr vlY;kus tSOkfofo/krsph ns[kjs[k gk vuqdqyrspk egRokpk ?kVd vkgs-

vfr vo?kM gokeku ?kVukauk vkf.k uSlfxZd vkiÙkhauk vR;ar tkLr Áek.kkr lkeksjs tk.ks vkf.k ifjfLFkrhdhaoj 
R;kaps ÁHkko] ;kapk vrh egRokP;k ikp eqÌîkae/;s mYYks[k dsyk tkrks] T;k}kjs gokeku cny ekuoh fodklkoj 
ifj.kke djrs ¼UNDP 2007½- Ápfyr vlysY;k dykuqlkj iq<hy 50 ,d o"kkZr] ik.;kdjoh cÚ;kpnk  
gks.kkÚ;k vusd xaHkhj ifj.kkekauk dkj.khHkwr gksr] ljkljh tkxfrd m".krk 2°ls- rs 3° ls-us ok<w 'kdsy- gs  
ifj.kke fdukjh vkf.k leqnzh Ik;kZoj.kkr] leqnz LRkj ok<] Hkh"k.k oknGh ykVk] egklkxjkps vkfEYkdj.k] ÁokGkps 
fojatu gks.ks] m".krspk nkc v'kkÁdkjs möorhy-ifjfLFkrhdhP;k dedqor dk;Z{kerk] ?kV.kkjs ihd mRié] vksY;k 
gaxkekrys iwj vkf.k fouk gaxkekrhy ik.kh iqjoBîkrhy ?kV gs brj laHkkO; ifj.kke vkgsr-

cnyrs gokeku uequs] ÁtkrhaP;k oxhZdj.k vkf.k Js.khr cny ?kMowu vk.kr vkgsr vkf.k cÚ;kp ifjfLFkrhdhapk 
uSlfxZd lerksy foLdGhr djr vkgsr- ifj.kke Eg.kwu] rs ekuokauk iqjor vlysY;k oLrw vkf.k lsokaoj rhoz 
LOk:ikr ifj.kke gksÃy- NksVs thoupØ vkf.k tkLr mRiknu{kerk vlysY;k ?kql[kksj Átkrh] cÚ;kpnk LFkkfud 
ÁtkrhaP;k cnY;kr] is'khae/khy tyn ok<heqGs fVdwu jkgw 'kdrkr- ÁtkrhaP;k oxhZdj.kkrhy cnygh ekuoh 
vkjksX;koj Nqis ifj.kke d: 'kdrhy] v'kk Mklkalkj[;k jksxokgdkaph Js.kh foLrkfjr d: 'kdrkr-

2.9.4.2 ÁokG csVkaojhyÁHkko:

ÁokG csVs] eRL;ks|ksxklkBh egRoiw.kZ vkgsr vkf.k ykVkaP;k gkypkyhaiklwu o /kwi gks.;kiklwu fdukÚ;kaps laj{k.k 
djrkr ¼feMyVu 1999( jMy et al 1988½- rFkkih] tyn xrhus R;kapk fouk'k gksr vkgs ¼fouk'kd eklsekjh 
ÁFkk vkf.k dWfY'k;e dkcksZusVP;k mRiknuklkBh ÁokG [kk.kdke] okrkoj.kkrhy CO2 P;k mPpre ikrGheqGs  
gks.kkjs egklkxjkps vkfEydj.k] taxyrksMhpk ifj.kke Eg.kwu gks.kkjk fp[ky] xkG lkp.ks] Ánw"kdkaeqGs gks.kkjs 
leqnzh Ánw"k.k] xksMîk ik.;kps lkSE; gks.ks] Hkwi`"Bh; lkeksjs tk.ks vkf.k vktkj½] vkf.k tkxfrd m".krk o gokeku 
cny] gs vk/khp r.kkoxzLr vlysY;k ÁokG csVkalkBh vfrfjDr] lkeksjs ;s.kkjs xaHkhj /kksds Bjr vkgsr- leqæ  
Lrj ok< vkf.k ikyVysys EI fuuks vkf.k yk fuuk ?kVukalkj[ks cnyysys gokeku uequs ÁokG csVkaoj  
vk/khp ifj.kke djr vkgsr- 1998 e/;s m".kdfVca/kh; leqnz i`"BHkkxkps rkieku ¼SSTs.½ uksanhe/;s lokZf/kd  
gksrs ¼50 o"kkZP;k dykrhy lokZr mPp fcanw½ vkf.k ÁokG csVkauk tkLr foLr`r o rhoz fojatu ¼lgthoh 
,dis'kh; ouLirhaph gkuh½ vkf.k fouk'kkph >G iksgkspY;kph uksan gksrh- ;k El fuuks ?kVuspk ifj.kke Eg.kwu 
txkrY;k ÁokG csVkaiSdh 16 VDds vkf.k fganh egklkxjkrhy 50 VDds u"V >kys ¼fofYdulu 2004½- R;keqGs 
csVkapk leqnk; Áns'kkae/;s cnyyk vkgs- l'kDr csVs tjh ÁLrkfor leqnz LRkjk'kh tqGowu ?ks.;kph 'kD;rk  
vlyh rjh brj ekuoh gkypkyhauh vkf.k /kksD;kauh vk/khp r.kkoxzLr ÁokG csVs ukgh ¼UNISDR@UNDP 
2012a, 2012b½-

2.9.4.3 [kkjQqVhaojhy ifj.kke ÁHkko

[kkjQqVh fdukÚ;kyxrP;k Hkjrh vksgksVhP;k {ks=kiqjrh e;kZfnr vkgsr vkf.k ekuoh nckokeqGs >ikVîkus lair 
vkgsr- rs oLRkhLFkkukaP;k uk'kkpk ifj.kke dj.kkjh leqnz LRkj ok< vls gokeku cny {kkj;qDrrsrhy cny] 
ikolkrhy cny] ykVkaps gokeku vkf.k uSlfxZd vkiÙkhaP;k iquhjko`Ùkhe/khy ok< v'kk gokeku cnykrhy  
ifj.kkekaiq<s dedqor vkgsr- Hkkjr vkf.k ckaxykns'kkP;k fdukÚ;kyxrps 6000 fd-eh-2 fofLr.kZ lqanjcu  
¼'kCn'k%] lqanj taxy½ ukokps [kkjQqVhps taxy] ,d UNESCO tkxfrd okjlk LFkG] txkrY;k v'kk  
ÁdkjP;k taxykae/kys
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lxGîkr eksBs taxy vkgs ¼vWylu 1998½- leqnz Lrj ok<hpk ifj.kke Eg.kwu 75 fd-eh-2 ¼1-25 VDds½ ph] 
nksu ns'kkaP;k fdukÚ;kyxrP;k iêîkryh [kkjQqVh iqjkeqGs uk'k ikoyh vkgs- UNESCO P;k ^gokeku cny 
vkf.k tkxfrd okjlk ?kVukapk vH;kl^ ¼2007 e/;s Ádkf'kr½ ;k 'kh'kZdkP;k ys[kkr fnysys vkgs dh] leqnz 
LRkjkrhy 45 lsaVhehVj ¼18bap½ ok< ¼IPCC P;k vuqlkj th 21O;k 'krdkP;k v[ksjhl gks.;kph 'kD;rk 
vkgs½] lqanjcukojP;k brj ,df=r rk.kkalg rhu prqFkkZa'k [kkjQqVhps uk'k d: 'kdrs-[kkjQqVh taxys gh 
fparktudfjR;k /kksD;kr vkysys ok?k] ;qjsf'kvu ik.kekatj] leqnzh dklokaP;k ikp Átkrh] ,'pvjkÃu exj] 
dBh.k dopkps typj vkf.k ekls v'kk vusd Átkrhaps oLrhLFkku vkgsr- leqnz LRkjkrhy 1eh- ok<hus lqanjcus 
vn`"; gksÅ 'kdrhy] T;keqGs ok?k rlsp ;k oLrhLFkkukrhy brj Átkrh foyqIr gksrhy ¼fLeFk et al 1998½-

2.9.4.4 leqnzh xorkojhyÁHkko

gokeku cnykrwu gks.kkjs mPp ty rkieku] leqnzh xorkP;k ok<] iqu:Riknu vkf.k loZLkk/kkj.k Pk;kip;koj 
ifj.kke djsy] rj ok<ysyh vkEYkrk R;kaP;k mRikndrsoj ÁHkko Vkdssy ¼fc;ksd et al 2008( 'kkWVZ v¡M  
usdyslsl 1999½- oknGkaP;k la[;kok<hus leqnzh xor dqj.kkaps HkkSfrd uqdlku gksÃy vkf.k Ádk'k  
la'ys"k.kklkBh ykx.kkÚ;k Ádk'kkP;k miyC/krsoj ifj.kke gksÃy ¼fc;ksd et al 2008½-

2.9.4.5 okyqdkjk'khojhy ÁHkko

Okkyqdkjk'kh vusd dkj.kkalkBh lkQ dsyh tkrkr- >ksiMîk vkf.k migkjx`gkalkj[kh fdukÚ;kojph cka/kdkes 
cÚ;kpnk csdk;ns'khjfjR;k cka/kysyh vlrkr- tsaOgk Ñf=e gfjr iês r;kj dsys tkrkr fdaok [kkjQqVhaps iqu%jksi.k 
dsys tkrs rsaOgk okyqdkjk'kh HkqÃlikV fdaok m/oLRk gks.;kpk /kksdk vlrks- tsaOgk fOglfyax ikÃu ¼dWLOkfjvkuk 
,fDotsVhQksyh½ lkj[;k fon'kh ÁtkrhaPkh ykxoM dsyh tkrs] rsaOgk leqnzh dklokauk ?kjVs cka/k.;kiklwu gks.kkjk 
Áfrca/k v'kk vfrfjDr leL;k ;srkr- ¼pkS/kjh et al 2003½- 

dks.kR;kgh fBdk.kkgwu okGqps gVfo.ks&tfeuh varxZr fdaok fdukÚ;kojhy&okyqdkjk'khaoj ifj.kke djrs ¼lke  
et al 2000½. tsaOgk fdukjiêîkaph /kwi gksrs] rsaOgk /kksD;kr vkysY;k leqnzh dklokaP;k lekos'ku i)rhea/;s 
vMFkGk ;srks- Hkkjrke/;s] vksMhlk] vka/kz Áns'k vkf.k dsjG yxrP;k fdukjiêîkaojhy okGw vkf.k [kfutkaP;k 
[kk.kdkekaeqGs vkWfyOg fjMys tkrhP;k ¼ysihMks'ysl vksfyOgs'kk½ dklokaP;k lekos'k vlysY;k fdukÚ;kaps tyn 
Lo:ikr uqdlku gksr vkgs ¼PkkS/kjh et al 2003½. Ik;ZVdkadMwu eksBîk Áek.kkr okijys tkr vlY;kus euksjatu 
gk okyqdkjk'kh vkf.k fdukjiêîkapk ,d egRokpk Qk;nk vkgs-

Okkyqdkjk'khaojhy >kMs&>qMis eksBîk Áek.kkr eksBîk Áek.kkr ik;nGh rqMoY;kus ouLirhspk fouk'k gksrks] T;keqGs 
okyqdkjk'khaph /kwi gksrs ¼UNISDR/UNDP 2012a, 2012b½-

2.9.4.6 ehBkP;k nynyhojhy ÁHkko

ehBkP;k nynyh gh vls Hkkx vkgsr] ftFks ik.kh dkgh osGklkBh fVdrs- R;keqGs rs] varxZr Ánw"kd tsFks lkBoys 
tkrkr v'kk Hkkxkalkj[ks dke djrkr- Ñ"kh {ks=krhy &vfrfjDr iks"kds&gh ehBkP;k nynyhrhy ,d Bjkfod 
vMp.k vkgs] dkj.k R;kaP;keqGs lqiks"k.k gksrs- vkS|ksfxd Ánw"kdkae/;s eD;Zqjh] ysM vkf.k vWY;qfefu;e v'kh fo"kkjh 
jlk;us vlw 'kdrkr] T;kaeqGs ouLirh] Ák.kh vkf.k ekuokauk Ák.k?kkrd vkf.k nh?kZdkyhu /kksds gksÅ 'kdrkr-

jLrs] fuoklh leqnk; vkf.k O;kikjklkBh ehBkph nyny] xkG mil.kh lkfgR;kus Hkjyh tkrs- oLRkhLFkkukapk 
fouk'k] gk iwj&Áo`Ùkh] ekrhps mRFkku vkf.k ouLirh o Ák.kh leqnk;kl ikyVowu Vkdrks- cnyR;k Ik;kZoj.k 
ifjfLFkrhcjkscj ehB nynyh tkxk cnyrkr- cÚ;kp ehBkP;k nynyh ok<.kkjk leqnz vkf.k iDD;k iwj laj{kd 
fHkarhae/;s nkcY;k tkr vkgsr- ehBkP;k nynyh gs HkwÁns'kh; vkf.k tyh; oLrhLFkkukps foy{k.k feJ.k vlY;kus 
tfeu vkf.k leqnzkrY;k ?kql[kksj Átkrh] R;kaP;k vkjksX;klkBh /kksdk Bjrkr (UNISDR/UNDP 2012a, 2012b).

Heritage Site, along the coast of India and Bangladesh is the largest such forest in the world (Allison 

1998). As a result of rising sea levels, 75 km2 (1.25 percent) of the mangroves in this tract along 

the shores of the two countries has been lost due to inundation. A UNESCO document titled ‘Case 

Studies on Climate Change and World Heritage’ (published in 2007) stated that a 45-centimetre 

(18-inch) rise in the sea level (which is likely by the end of the 21st century according to the IPCC), 

combined with other stresses on the Sunderbans, could lead to the destruction of three-quarters of its 

mangroves. Mangrove forests are home to a number of species such as the critically endangered tiger, 

the Eurasian otter, five species of marine turtle and the estuarine crocodile and to large numbers of 

crustaceans and fishes. With a 1-m rise in the sea level, the Sunderbans are likely to disappear, which 

may result in the extinction of the tiger as well as the other species in these habitats (Smith et al 1998).

2.9.4.4 Impact on Sea grasses

Higher water temperatures resulting from climate change will affect the growth, reproduction and gen-

eral metabolism of sea grasses, while increased acidity will affect their productivity (Bjork et al 2008; 

Short and Neckles 1999). Increased numbers of storms will also result in physical damage to sea grass 

meadows and increase the turbidity of the water, affecting the availability of light for photosynthesis 

(Bjork et al 2008).

2.9.4.5 Impact on Sand dunes

Sand dunes are cleared for many reasons. Structures such as beach huts and beach restaurants are 

often built illegally, destroying sand dunes. There is a great danger that sand dunes will be levelled 

or damaged when artificial green belts are established or mangrove replanting is undertaken. When 

exotic species such the whistling pine (Casuarina equisetifolia) are planted, additional problems, such 

as the prevention of marine turtles from nesting, also ensue (Choudhury et al 2003).

Any removal of sand—inland or from a beach—affects sand dunes (Salm et al 2000). When there is 

coastal erosion, the nesting habits of endangered marine turtles are disrupted. In India, there is severe 

damage to the nesting beaches of the olive ridley turtle (Lepidochelys olivacea) along the coasts of Odi-

sha, Andhra Pradesh and Kerala as a result of sand and mineral mining on beaches (Choudhury et al 

2003). Recreation is a major use of sand dunes and beaches, these being used extensively by tourists.

Excessive trampling of sand dune vegetation causes death of the flora and can result in erosion of 

dune sites (UNISDR/UNDP 2012a, 2012b).

2.9.4.6 Impact on Salt marshes

Salt marshes are areas where water is retained for some time. They therefore act as areas where 

inland pollutants are stored. Excess nutrients—from the agriculture sector—are a particular problem 

in salt marshes because they lead to eutrophication. Industrial pollutants may contain toxic chemicals 

such as mercury, lead and aluminium, which cause lethal and chronic risks to the fl ora, the fauna and 

humans.

Salt marshes get filled with dredged material to create roads, residential communities and businesses. 

The resulting habitat destruction alters the fl ooding regime, elevation soil type and plant and animal 

communities. Ideally, salt marshes shift with changing environmental conditions. Many salt marshes 

are being ‘squeezed’ between the rising sea and fi xed fl ood defence walls. Because salt marshes are 

a unique mixture of both terrestrial and aquatic habitats, invasive species from the land and sea pose 

threats to their well-being (UNISDR/UNDP 2012a, 2012b).
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2.9.4.7 	 Impact on Coastal wetlands, including estuaries, deltas, salt marshes and 
mudflats

Coastal wetlands are associated with deltas, estuaries, lagoons and sheltered bays (Bird 1992). They 

are affected by rising sea levels and sedimentation. The Great Rann of Kutch, in Gujarat is a huge 

area of seasonal salt lakes that supports large populations of various species, including the largest 

population of the greater flamingo (Phoenicopterus roseus) in Asia (Ali 1985; Bapat 1992), and is the 

only place where Indian wild asses (Equus hemionus khur) may be observed. With a sea level rise, 

these salt marshes and mudflats are likely to be submerged (Bandyopadhyay 1993), which will result 

in a reduced extent of the habitat available for breeding flamingoes and lesser floricans (Sypheotides 
indicus) (Sankaran et al 1992) and a loss of habitat for wild asses. Changes in river water discharges 

resulting from climate change may also affect the wetlands associated with deltas. As such, plant and 

animal species that inhabit these coastal wetlands are also threatened. Mudflats in the intertidal zone 

are habitats of several migratory birds, which are also threatened by climate change (UNISDR/UNDP 

2012a).

2.9.4.8 Impact on Wave climates

Ocean currents are driven by heat and salinity (which together determine density) and are, as such, 

affected significantly by global warming. This will have repercussions for the weather patterns and  cli-

mates of continents (particularly coastal regions), which are maintained by wave currents. Changes in 

near-shore currents can also have profound impacts on coastal ecosystems through altered transport 

and retention of sediments and nutrients (UNISDR/UNDP 2012a).

2.9.4.7 �[kkMh] f=Hkqt Áns'k] ehB nynyh vkf.k xkG tfeuh ;kalg fdukjh 
nynyhP;k Ikzns'kkojhyÁHkko

fdukjh nynyhps Áns'k gs f=Hkqt Áns'k] [kkMh] [kkÚ;k ik.;kph ljksojs vkf.k fuoklhr milkxj ¼cMZ 1992½ 
lacaf/kr vkgsr- rs leqnz Lrj ok< vkf.k xkG lkp.ks ;kauh ÁHkkfor vkgsr- xqtjkre/khy dPNps vk[kkr gs 
vkf'k;krhy eksBîk jksfgr i{;kaP;k ¼fQudkWIVjl jksfl;l½ lxG;kr eksBîk yksdla[;slg ¼vyh 1985( ckiV 
1992½ fofo/k ÁtkrhaP;k eksB;k yksdla[;syk vk/kkj ns.kkjs gaxkeh [kkÚ;k ljksojkaps fofLRk.kZ {ks= vkgs vkf.k vls 
,deso fBdk.k vkgs ftFks Hkkjrh; jkuVh xk<os ¼vWDosl ge;qul [kwj½ vk<Grkr- leqnz LRkj ok<heqGs ;k ehB 
nynyh vkf.k xkG tfeuh cqM.;kph 'kD;rk vkgs ¼ca/kksik/;k; 1993½] T;keqGs Átuu dj.kkjs jksfgr vkf.k 
dkgh Q~yksfjdWUl ¼lk;fQvVkbM~l bafMdl½ ¼ladju et al 1992½ lkBh miyC/k oLRkhLFkkukaps Áek.k deh 
gksÃy-vkf.k taxyh xk<okalkBhP;k oLrhLFkkukps uqdlku gksÃy- gokeku cnykrwu gks.kkÚ;k unhP;k Áokgkrhy 
cnykaeqGs f=Hkqt Áns'kk'kh lacaf/kr nynyhP;k Áns'kkaoj ifj.kke gksÃy- Eg.kwu] ;k fdukjh nynyhP;k Áns'kkr 
oLrh dj.kkÚ;k ouLirh vkf.k Ák.;kaP;k Átkrhauk /kksdk vkgs- Hkjrh&vksgksVhP;k {ks=krhy xkG tfeuh] fdR;sd 
LFkykarfjr i{;kaps oLrhLFkku vkgs] rs gh /kksDîkr vkgsr- ¼UNISDR/UNDP 2012a½-

2.9.4.8 ykVkaP;k gokekukojhy ÁHkko

Ekgklkxj Áokg] m".krk vkf.k {kkjfelGysys ¼T;k nksUghaeqGs ?kurk Bjrs½ ;koj pkyrkr vkf.k Eg.kwu tkxfrd 
m".krseqGs vFkZiw.kZfjR;k ÁHkkfor gksrkr- ;keqGs ykVkaP;k Áokgkuqlkj pky.kkÚ;k gokeku ueqU;kaoj vkf.k [kaMkaP;k 
gokekukoj ¼fo'ks"kr% fdukjh Áns'k½ myV ifj.kke gksÃy- fdukjh ifjfLFkrhdhaoj] cnyysyh okgrwd vkf.k xkG 
o iks"kdkaPks /kkj.k ;k}kjs fdukÚ;ktoGhy Áokgkrhy cnygh l[kksy ifj.kke d: 'kdrkr (UNISDR/UNDP 

2012a).



2.9.5 �gokeku cnykps O;oLFkkiu dls djrk;sÃy\ gokeku cny fuokj.k vkf.k 
vuqdqyu!

gokeku cny] fdaok tkxfrd m".krk] gh] okrkoj.kkrhy gfjrx`g ok;waP;k ,df=dj.kkrhy Okk<heqGs gksrs- nksu 
i)rhauh gokeku cnykps O;oLFkkiu djrk ;sÃy- ,d Eg.kts ;k ok;waps ckgsj iM.ks deh dj.ks ¼fuokj.k½- 
nqljh i)r vkgs rh Eg.kts] vkiys jkg.kheku cny.ks fdaok R;kcjkscj jkg.;klkBh vuqdqy dj.ks- UNFCC 

;k vuqlkj] dkcZu Mk; vkWDlkÃM ¼CO2)] feFksu ¼CH4)] uk;Vªl vkWDLkkÃM ¼N2O½] ijQsy ;qjksdkcZULk ¼PFCs½] 
gk;MªfQy ;qjksdkcZUl] ¼HFCs½ vkf.k lYQj gsDlQy ;qjkWÃM ¼SF6½-

2.9.5.1 gokeku cnykps fuokj.k

fuokj.k gk ,d] ckgsj iM.;kps L=ksr deh dj.;klkBh fdaok gfjrx`g ok;waph {kh.krk ok<fo.;klkBh 
r;kj dsysyk ekuoh ¼ekuotU;½ gLr{ksi vkgs- gs] mRiknu m|ksx] okgrwd vkf.k cka/kdkekae/;s ÅtkZ 
dk;Z{ke ra=KkukP;k okijkus gksÅ 'kdrs- ouLirh thokadMwu tkLr dkcZu Mk; v‚DlkbZM xzg.k  
okrkoj.kkrhy gfjr x`g ok;waps ,d=hdj.k deh d: 'kdrs- Eg.kwu ouhdj.k vkf.k lkeqnkf;d o`{kkjksi.k 
dkcZu Mk; v‚DlkbZM xzg.kkl enr d: 'kdrs- UNFCC ps míh"V] okrkoj.kkrhy gfjr x`g ok;waP;k 
mRltZukps fuokj.k vkf.k fLFkj dj.ks gs gksrs- djkjkojhy etdwj vls okprks% ;k djkjkps ewyHkwr /;s; 
vkf.k dks.krhgh lacaf/kr dk;ns'khj lk/kus djkjkP;k lacaf/kr rjrqnhuqlkj] th i{kkaph ifj"kn Lohdkjsy] 
rs Eg.kts] okrkoj.kkrhy gfjrx`g ok;waP;k ,df=dj.kkps v'kk ikrGh Ik;Zar fLFkfjdj.k ts gokeku 
Á.kkyhe/;s /kksdknk;d ekuotU; gLRk{ksi VkGrhy] gs gks;- ifjfLFkfrdhl uSlfxZdfjR;k gokeku 
cnyk'kh vuqdqyu dj.;klkBh] vé mRiknukyk /kksdk ulY;kph [kk=h dj.;klkBh vkf.k vkfFkZd  
fodkl 'kk'or i)rhus gksÅ ns.;klkBh iqjs'kk dkGke/;s v'kh ikrGh feGfoyh ikfgts-

D;ksVksçksVksd‚y] UNFCC, e/;s r;kj dsysY;k lk/kukus fodlhr ns'kkalkBh dikrhaP;k dk;kZlkBh ckaf/kydhph 
Áfrek r;kj dsyh- rs fuosnu djrs %

vuqca/k 1e/;s lekfo'V i{k] oS;fDrd fdaok ,df=rfjR;k [kk=h djrhy dh R;kaps vuqca/k 
Ae/;s lekfo"V dsysys ljkljh ekuotU; dkcZu Mk; v‚DlkbZMleku gfjrx`g ok;waps mRltZu] 
iwoZfu;ksftrkuqlkj ekiudsysY;k mRltZu e;kZnk vkf.k vuqca/k Be/;s vafdr o ;k ys[kkP;k 
rjrqnhuqlkj dikrhph opuc)rk v'kk ok;waps loZlk/kj.k mRltZu 2008 rs 2012 P;k opuc) 
dkGkrhy 1990 P;k ikrGh[kkyh vk.k.;kP;k n`"Vhus] fu;qDRk ifjek.kkis{kk vf/kd gks.kkj ukgh-

taxyrksMhrwu deh >kysys mRltZu vkf.k taxykapk Úgkl ¼REDD½ gk ,d dk;Zdze 2009 e/;s teZuhrhy 
MsUekdZe/khy dksiugsxu ;sFks >kysY;k i{kkaP;k ¼CoP½ vf/kos'kukr fuokj.kklkBh lq: dj.;kr vkyk- REDD, 
}kjs fodflr ns'k fodluf'ky ns'k Hkkxhnkjkauk R;kaps gfjr vkPNknu ok<fo.;klkBh vkfFkZdfjR;k enr d: 
'kdrkr- dksiugsxu djkj Eg.krks% 

vkEgh taxyrksM vkf.k taxy Úgklke/kwu deh gks.kkÚ;k mRltZukph egRokph Hkwfedk vkf.k gfjrx`g 
ok;waP;k mRltZukPks taxyk}kjs fuokj.k ok<fo.;kph xjt vksG[krks vkf.k fodflr ns'kkadMwu vkfFkZd 
L=ksrkaph teokteo 'kD; dj.;klkBh REDD&Iyllg ,dk Á.kkyhP;k Rofjr LFkkius}kjs v'kk 
dk;kZauk ldkjkRed ÁksRlkgu iqjfo.;kph xjt ekU; djrks-

2.9.5.2 gokeku cnykps vuqdqyu (CCA)

gokeku cny ifjfLFkrhd Á.kkyh] tSofofo/krk] tudh; lk/kkuL=ksr vkf.k ifjfLFkrhdh lsokacjkscj feG.kkjs 
Qk;ns cnyr vkgs- ekuo vkf.k uSlfxZd Á.kkyhae/;s myV ifjfLFkrhacjkscj tqGowu ?ks.;kph {kerk vlrs- ijarq] 
lrr gokeku cnykr] gh {kerk jk[k.;klkBh vuqdwyukph Xkjt vlsy- (IPCC, 2012)

2.9.5 How can climate change be managed? Climate change mitigation and adaptation !

Climate change, or global warming, is caused by increases in the concentrations of greenhouse gases 

in the atmosphere. There are two ways in which climate change can be managed. One is to reduce 

the emission of these gases (mitigation). The other way is to change or adapt our lifestyles to live with 

it. The main greenhouse gases, according to the UNFCCC, are carbon dioxide (CO2), methane (CH4), 

nitrous oxide (N2O), perfl uorocarbons (PFCs), hydrofl uorocarbons (HFCs) and sulphur hexafl uoride 

(SF6).

2.9.5.1 Climate change mitigation

Mitigation is a human (anthropogenic) intervention that is designed to reduce the sources of emission 

or enhance the sinks of greenhouse gases. This can be through the use of energy-efficient technolo-

gies in manufacturing industry, transport and construction. Increased sequestration (capturing) of 

carbon dioxide by plant life can also reduce the greenhouse gas concentration in the atmosphere. So 

afforestation and community plantations can help sequester carbon dioxide. The aim of the UNFCCC 

was to mitigate and stabilize the emission of greenhouse gases in the atmosphere. The text of the con-

vention reads thus: The ultimate objective of this Convention and any related legal instruments that the 

Conference of the Parties may adopt is to achieve, in accordance with the relevant provisions of the 

Convention, stabilization of greenhouse gas concentrations in the atmosphere at a level that would pre-

vent dangerous anthropogenic interference with the climate system. Such a level should be achieved 

within a time frame sufficient to allow ecosystems to adapt naturally to climate change, to ensure that 

food production is not threatened and to enable economic development to proceed in a sustainable 

manner.

The Kyoto Protocol, an instrument that was designed within the UNFCCC, set a commitment figure 

foremission reduction for developed countries. It states:

The Parties included in Annex I shall, individually or jointly, ensure that their aggregate 
anthropogenic carbon dioxide equivalent emissions of the greenhouse gases listed in Annex 
A do not exceed their assigned amounts, calculated pursuant to their quantified emission 
limitation and reduction commitments inscribed in Annex B and in accordance with the pro-
visions of this Article, with a view to reducing their overall emissions of such gases by at least 
5 per cent below 1990 levels in the commitment period 2008 to 2012.

Reduced Emissions from Deforestation and Forest Degradation (REDD) is one programme that was 

introduced for mitigation at the Conference of Parties (CoP) held at Copenhagen in Denmark in 2009.

Through REDD, developed countries can financially support developing-country partners in increasing 

their green cover. The Copenhagen Accord reads thus:

We recognize the crucial role of reducing emission from deforestation and forest degradation 
and the need to enhance removals of greenhouse gas emission by forests and agree on the 
need to provide positive incentives to such actions through the immediate establishment of 
a mechanism including REDD-plus, to enable the mobilization of financial resources from 
developed countries.

2.9.5.2 Climate change adaptation (CCA)

Climate change is altering ecological systems, biodiversity, genetic resources, and the benefi ts derived 

with ecosystem services. Human and natural systems have a capacity to cope with adverse circum-

stances but, with continuing climate change, adaptation will be needed to maintain this capacity 

(IPCC, 2012)
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Adaptation is “the process of adjustment to actual or expected climate and its effects. In human 

systems, adaptation seeks to moderate harm or exploit benefi cial opportunities. In natural systems, 

human intervention may facilitate adjustment to expected climate and its effects...” Adaptation involves 

reducing risk and vulnerability; seeking opportunities; and building the capacity of nations, regions, cit-

ies, the private sector, communities, individuals, and natural systems to cope with climate impacts, as 

well as mobilizing that capacity by implementing decisions and actions (Tompkins et al., 2010)

Natural systems have the potential to adapt through multiple autonomous processes (e.g., phenology 

changes, migration, compositional changes, phenotypic acclimation, and/or genetic changes), and 

humans may intervene to promote particular adjustments such as reducing non-climate stresses or 

through managed migration (see Section 4.5). But successful adaptation will depend on our ability to 

allow and facilitate natural systems to adjust to a changing climate, thus maintaining the ecosystem 

services on which all life depends.

Adaptation requires adequate information on risks and vulnerabilities in order to identify needs and ap-

propriate adaptation options to reduce risks and build capacity. In framing an approach to adaptation, 

it is important to engage people with different knowledge, experience, and backgrounds in tackling and 

reaching a shared approach to addressing the challenges (Preston and Stafford Smith, 2009;Tompkins 

et al., 2010; Fünfgeld and McEnvoy, 2011; Eakin et al., 2012) Initially, identifying needs was most 

often based on impact assessments (or risk-hazard approaches), but social vulnerability or resilience-

assessments are increasingly being used (Fünfgeld and McEnvoy, 2011; Preston et al., 2011b).

Adaptation needs refer to circumstances requiring information, resources, and action to ensure safety 

of populations and security of assets in response to climate impacts. Adaptation options are the array 

of strategies and measures available and appropriate to address needs. Because identifying needs 

and selecting and implementing options require the engagement of individuals, organizations, and 

governments at all levels, a range of actors need to be involved in these processes to avoid the risks of 

maladaptation.

Various types of adaptation can be distinguished, including anticipatory, autonomous and planned 

adaptation.

•	  Anticipatory adaptation takes place before impacts of climate change are observed—this is also 

referred to as proactive adaptation.

•	  Autonomous adaptation does not constitute a conscious response to climatic stimuli but is trig-

gered by ecological changes in natural systems and by market or welfare changes in human 

systems, and this is also referred to as spontaneous adaptation.

•	  Planned adaptation is the result of a deliberate policy decision based on awareness that condi-

tions have changed or are about to change and that action is required to return to, maintain or 

achieve a desired state. 

	 So, what does adaptation mean in terms of action?

Identifying needs stemming from climate risks and vulnerabilities provides a foundation for selecting 

adaptation options. Over the years, a number of categories of options have been identified. These op-

tions include a wide range of actions that are organized into three general categories:

Structural/physical:
•	 Engineered and built environment: Sea walls and coastal protection structures, flood levees and 

culverts, water storage and pump storage, sewage works, improved drainage, beach nourishment, 

flood and cyclone shelters, building codes, storm and waste water management, transport and 

road infrastructure adaptation, floating houses, adjusting power plants and electricity grids

vuqdqyu gh ÞÁR;{k fdaok visf{kr gokeku vkf.k R;kP;k ifj.kkeka'kh tqGowu ?ks.;kph ÁfØ;k vkgs- ekuoh 
Á.kkyhae/;s deh uqdlku gks.;klkBh fdaok Qk;nsdkjd la/khapk iw.kZi.ks okij dj.;klkBh vuqdqyu vko';d 
vlrs- uSlfxZd Á.kkyhae/;s ekuoh gLr{ksi visf{kr gokeku vkf.k R;kP;k ÁHkkoka'kh vuqdqyu lqyHk  
djsy-----ß vuqdwyukr tks[khe vkf.k dedqorrk deh dj.ks( la/kh feGo.ks( ns'k] Áns'k] 'kgjs] [kktxh foHkkx] 
leqnk;] O;Drh vkf.k uSlfxZd Á.kkyhaph {kerk gokeku ifj.kkekacjkscj tqGowu ?ks.;klkBh r;kj dj.ks] rlsp 
fu.kZ; vkf.k Ñrh vaeykr vk.kwu] rh {kerk tyn dj.ks ;kapk Lkekos'k gksrks ¼VkWEIkfdUl et al., 2010½-

uSlfxZd Á.kkyhae/;s vusd Lok;Ùk Á.kkyha}kjs ¼mnk- _rqtSfodh cny] LFkykarj] jpukRed cny] –';Á:Ik 
ifjvuqdwyu] vkf.k@fdaok tudh; cny½ tqGowu ?ks.;kph {kerk vlrs vkf.k O;oLFkkfir LFkykarjk}kjs gokekuk 
f'kok;ps rk.k deh dj.ks v'kk fof'k"V vuqdwyukl ikfBack ns.;klkBh ekuo gLr{ksi d: 'kdrkr- ¼4-5 foHkkx 
igk½- ijarq T;koj laiw.kZ lthork voyacwu vkgs v'kk ifjfLFkrhdh lsok vckf/kr jk[kwu uSlfxZd Á.kkyhaaps 
cnyR;k gokekuk'kh vuqdwyu lqyHk dj.ks vkf.k gksÅ ns.ks ;k vkiY;k {kerkaeqGs vuqdwyu ;'kLoh gksbZy-

vuqdwyukr Tkks[khe vkf.k dedqorrsoj iqjs'kh ekfgrh xjtk vkf.k ;ksX; vuqdwyu Ik;kZ; vksG[k.;klkBh] 
tks[khe deh dj.;klkBh vkf.k {kerk r;kj dj.;klkBh ykxrs- vuqdwyuklkBh –"Vhdksu r;kj djrkuk] 
osxosxGs Kku] vuqHko vkf.k leL;k gkrkG.;kph o vkOgkus LOkhdkjrkuk Lkkekf;d –f"Vdksuki;Zar iksgksp.;kph 
ik'oZHkweh vlysys yksd O;Lr dj.ks vko';d vkgs ¼ÁsLVu vkf.k LVWQksMZ fLeFk] 2009( VkWEIkfdUl et al.,  

2010( QUQTksYM vkf.k eWd,OgkW;] 2011( Ãdsu et al., 2012½- lq:okrhl] xjtk vksG[k.ks gs cÚ;kpnk  
ifj.kke ewY;kadukaoj ¼fdaok tks[khe vksG[k.;kps –f"Vdksu½ vk/kkfjr gksrs] ijarq lkekftd dedqorrk  
fdaok fLFkrhLFkkidRo&ewY;kadus tkLr Áek.kkr Okkijyh tkr vkgsr ¼QUQtsYM vkf.k eWd,OgkW;] 2011(  
ÁsLVu et al. 2011b½-

vuqdqyukl gokekukP;k çHkkokP;k çfrlknkr yksdla[;k vkf.k ekyeÙksph lqj{kk ;kaP;k lqjf{krrsP;k [kk=hlkBh] 
ekfgrh] lalk/kus vkf.k —rhph vko';drk vlysY;k ifjfLFkrhP;k lanHkkZph xjt vlrs- vuqdqyu Ik;kZ; 
gs /kksj.k vkf.k mik;kaph] miyC/k o xjtkalkBh ;ksX; v'kh ekfydk vkgsr- dkj.k xjtk vksG[k.;klkBh] 
fuoM.;klkBh vkf.k Ik;kZ; vaeykr vk.k.;klkBh] xSjvuqdwyukpk /kksdk VkG.;klkBh O;Drh] la?kVuk] loZ 
LRkjkaoj 'kklu] vfHkusR;kaph eksBh la[;k ;kaph ;k ÁfØ;sr vko';d vlrs-

visf{kr] Lo;a'kkflr vkf.k fu;ksftr vuqdwyuklg fofo/k Ádkjps vuqdqyu vksG[krk ;srs-

•	 gokeku cnykps ifj.kke fnl.;kvk/kh visf{kr vuqdwyu ?kMrs&;kl Loa;Ásfjr vuqdwyu vlsgh Eg.krkr- 

•	 Lok;Rr vuqdqyu gokekukrhy mRrstdkauk tk.kho vlysyk Áfrlkn nsr ukgh] i.k uSlfxZd i)r i.k 
ifjfLFkrhdh cny uSlfxZd i)rh fdaok ekuoh i)rhrhy dY;k.kdkjh cnykyk pkyuk nsrkr] vkf.k ;kauk 
mRLQqrZ vuqdqyu EgVys tkrs- 

•	 fu;ksthr vuqdqyu gs ifj.kke vkgs eqíke /kksj.k fu.kZ;kpk ts vVh cnyr vkgsr fdaok cnyY;k vkgsr 
vkf.k dkjokbZph xjt vkgs bPNhr fLFkrhyk ijr.;kph] pkyw Bso.;kph fdaok lk/; dj.;kph ;k 
tkx:drsoj vk/kkjhr vkgsr- 

	 rj] —rhP;k lanHkkZr vuqdqyu Eg.kts dk;\

vuqdwyu i;kZ; fuoM.;klkBh gokekukps /kksds vkf.k dedqorrk ;kaP;kiklwu mRiUu gks.kkÚ;k xjtk vksG[k.ks-  
vusd o"kkaZiklwu i;kZ;kP;k vusd Js.khaph ekfgrh >kyh vkgs- ;k i;kZ;kr foLr`r Js.khPks dk;Z ts rhu leku 
Js.khr lekoysys vkgsr- 

jpukRed@HkkSfrd:
•	 ra=Kkukps vkf.k i;kZoj.kkRed cka/kysys% leqnzh fHkarh o fdukjh laj{k.k jpuk] iqj cka/k vkf.k ukyk] 

ik.;kpk lkBk o iaikpk lkBk] lkaMik.kh dkes] lq/kkjhr fupjk] fdukjh iks"k.k] iqj o pØzokr fuokjk] 
bekjrh dksM] oknG vkf.k lkaMik.kh O;oLFkkiu] nG.koG.k vkf.k jLrs ik;Hkqr vuqdwyu] rjaxrs ?kj] 
lek;ksthr fot ÁdYi vkf.k fo|qr xzhM-
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•	 rka=hd gLr{ksi oki:u vuqdwyu% uohu fid o Ák.kh fofo/krk] vuqokaf'kd ra=] ikjaikfjd ra=Kku 
vkf.k i)rh] ikolkP;k ik.;kph lkBo.k o i)rh dk;Z{ke flapu ik.kh okpo.;kps ra=Kku] 'ksrh lao/kZu]  
vUu lkBo.kwd vkf.k fVdo.;kph lqfo/kk vkiRrh js[kkV.k vkf.k fufj{k.k ra=Kku] ;ka=hd o fuf"Ø; 
f'krdj.k] uk'k u iko.kkjs mtkZ ra=Kku] uohudj.kh; mtkZ ra=Kku] f}rh;fi<h tSoba/kulghr

•	 ifjfLFkrhdh vk/kkjhr vuqdwyu% ifjfLFkrhdh iquLFkkZiu ;klg nynyhpk Áns'k o iwjkus ÁHkkohr tfeuh] 
lao/kZu vkf.k iquLFkkZiu] tho'kkL=h; oSfo/; oufufeZrh vkf.k taxyrksM] lao/kZu vkf.k [kkjQqVh taxykaph 
iquykZxoM] >qMikaP;k vkxhr dikr] o fofgr vkx] gfjr ik;kHkqr lqfo/kk ¼mnk-% lkoyhlkBh >kMs] gfjr 
Nr½] vfreklsekjh fu;a=.k] eRL;ks|ksx O;oLFkkiu] enr LFkykarj fdaok O;oLFkkihr viLFkkukarj.k] 
ifjfLFkfrdh ekxZ] ,Dl flVw lao/kZu vkf.k fct cWad] leqnk;koj vk/kkfjr uSlfxZd L=ksr O;oLFkkiu] 
vuqdwyd tehu okij O;oLFkkiu 

•	 ok<ho eq[; iqjoBk ek/;ekrwu vuqdwyu% lkekftd lqj{kk tkGs o lkeftd laj{k.k vUu cWad o 
egkikfydk lsok vkf.k ik.kh o LoPNrslg vfrfjDr vUu forj.k] ylhdj.k dk;ZØe] vko';d lkoZtfud 
vkjksX; lsok] Átuu vkjksX; lsok o ok<ho fudMhph oS|fd; lsok varjjk"Vªh; O;kikjk ;kpkgh lekos'k vkgs- 

lekftd
•	 lacaf/kr f'k{k.k ns.;kP;k ek/;ekrwu vuqdwyu% tkx:drk ok<o.ks o f'k{k.kke/;s ,df=r dj.ks] 

fyax fu%i{kikr f'k{k.k] foLrkj lsok] LFkkfud o ikjaikfjd Kku okV.ks] ;klg ,df=r vuqdwyu ;kstuk] 
lgHkkxkRed dkjokbZ la'kks/ku o LFkkuh; f'k{k.k leqnk; losZ{k.k] lkef;d Kku vkf.k f'k{k.kkps O;klihB 
vakrjjk"Vªh; ifj"kn o la'kks/kukps tkGs] Álkj ek/;ek}kjs iz{ksi.k

•	 ekfgrhP;k vk/kkj o`f)}kjs vuqdwyu% ladV o dedqori.kk js[kkV.k] vfxze b'kkjk o Áfrlkn i)rh]  
vkjksX; vfxze b'kkjk i)rhlg] i)r'khj lafu;a=.k o nwjLr laosnu] gokeku lsok] lq/kkjhr vanktklg 
MkmuLdsfyax gokeku ifjfLFkrh] js[kka'kkPkk MkVk lap] laiq.kZ LFkkfud gokeku fujh{k.k] leqnk;koj vk/kkjhr 
vuqdwyu- leqnk;k}kjs pkyoys tk.kkj >ksiMiêh mUurhdj.k o lgHkkxkRed ifjfLFkrh fodkl ;klg

•	 orZ.kqdhr cnyk}kjs vuqdwyu% fuokl O;oLFkk] ?kjxqrh r;kjh o [kkyh dj.ks ;kstuk] ek?kkj o 
LFkykarj.k] T;kps Lor%ps ifj.kke ekuoh vkjksX; o ekuoh lqj{kslkBh vkgsr] ekrh o ik.kh lao/kZu] 
miftohdsph fofo/krk] i'kq/ku o tythou ljko cny] ihd cny] ykxoM ljko] jpuk vkf.k ykxoM 
rkj[kk cny 'kyxe ukokpk dan o R;kps >kM ;kps i;kZ;]lkekftd usVodZ~loj voyacwu jgk.ks

laLFkkRed
•	 vkfFkZd lk/kuka}kjs vuqdwyu% vkfFkZd ÁksRlkgu çsjdkae/;ss dj o vuqnkukpk lekos'k vkgs] funsZ'kkadkoj 

vk/kkjhr gokeku vlysyk foek] foek ;kstuk vkgsr] vkiRrh ckWUMl] ifjHkze.k fu/khlghr] ifjfLFkrhdh lsok 
ns;ds] ik.;kps nj] cpr xV] vYiiriqjoBk] vkdfLed vkiRrh fu/kh] jks[k gLrkarj.k

•	 dk;nk vkf.k fu;euk}kjs vuqdwyu% tehu {ks= dk;ns] cka/k.kh ekuds] lqfo/kkf/kdkj] ik.kh fu;eu djkj] 
vkiRrh tks[khe dikr dj.;kr dk;|kapk vk/kkj] foek [kjsnhlkBh Ásjds dk;nk] ekyeRrk gDd] o tehu 
dkjdhnZ lqj{kk] lqjf{kr {ks=] leqnzh lqjf{kr {ks=] eklsekjh okVk] isVaV lapkps vkf.k ra=Kkukps gLrkarj.k]

•	 ljdkjh ;kstuk vkf.k miØe% jk"Vªh; o Áknsf'kd vuqdwyu ;kstuk] T;kr eq[; Áokgkr gokeku cny( 
mi&jk"Vªh; vkf.k LFkkfud vuqdwyu ;kstuk] 'kgjh mUurhdj.k ;kstuk] egkuxj ikfydk ik.kh O;oLFkkiu 
;kstuk] vkiRrh ;kstuk o r;kjh] 'kgjh ikrGhojph ;kstuk] ftYgk ikrGhojph ;kstuk] {ks=h; ;kstukpk 
lekos'k vkgs] T;ke/;s ,dkfRed ik.kh L=ksr O;oLFkkiu] Hkqn`'; o ik.kh tk.;kps O;oLFkkiu] ,df=r 
fdukjh {ks= O;oLFkkiu] vuqdwyd O;oLFkkiu] ifjfLFkrhdh&vk/kkjhr O;oLFkkiu] 'kk'or taxy O;oLFkkiu] 
eRL;ks|ksx O;oLFkkiu] vkf.k leqnk;&vk/kkjhr O;oLFkkiukpkgh lekos'k vlw 'kdrks-

•	 Adaptation using technological interventions: New crop and animal varieties, genetic techniques, 

traditional technologies and methods, efficient irrigation, water saving technologies, including 

rainwater harvesting, conservation agriculture, food storage and preservation facilities, hazard 

mapping and monitoring technology, early warning systems, building insulation, mechanical and 

passive cooling, renewable energy technologies, second-generation biofuels

•	 Ecosystem-based adaptation: Ecological restoration , including wetland and floodplain conserva-

tion and restoration, conserving biological diversity, afforestation and reforestation, conservation 

and replanting mangrove forest, bushfire reduction and prescribed fire, green infrastructure (e.g., 

shade trees, green roofs), controlling overfishing, fisheries co-management, assisted migration or 

managed translocation, ecological corridors, ex situ conservation and seed banks, community-

based natural resource management, adaptive land use management

•	 Adaptation through increasing supply of key services: Social safety nets and social protection, 

food banks and distribution of food surplus, municipal services including water and sanitation, 

vaccination programs, essential public health services, including reproductive health services and 

enhanced emergency medical services, international trade

Social
•	 Adaptation through imparting relevant education: Awareness raising and integrating into 

education,gender equity in education, extension services, sharing local and traditional knowledge, 

including integrating into adaptation planning, participatory action research and social learning, 

community surveys, knowledge-sharing and learning platforms, international conferences and 

research networks, communication through media

•	 Adaptation through enhancing the information base: Hazard and vulnerability mapping, early 

warning and response systems, including health early warning systems, systematic monitoring and 

remote sensing, climate services, including improved forecasts, downscaling climate scenarios, 

longitudinal data sets, integrating indigenous climate observations, community-based adaptation 

plans, including community-driven slum upgrading and participatory scenario development 

•	 Adaptation through behavioral change: Accommodation, household preparation and evacua-

tion planning, retreat and migration, which has its own implications for human health and human 

security, soil and water conservation, livelihood diversification, changing livestock and aquaculture 

practices, crop-switching , changing cropping practices, patterns, and planting dates, silvicultural 

options, reliance on social networks

Institutional
•	 Adaptation through Economic instruments: Financial incentives including taxes and 

subsidies,insurance including index-based weather insurance schemes, catastrophe bonds, 

revolving funds, payments for ecosystem services, water tariffs, savings groups, microfinance, 

disaster contingency funds, cash transfers

•	 Adaptation through Laws and regulations: Land zoning laws, building standards, easements, 

water regulations and agreements, laws to support disaster risk reduction, laws to encourage 

insurance purchasing, defining property rights and land tenure security, protected areas, marine 

protected areas, fishing quotas, patent pools and technology transfer,

•	 Government policies and programs: National and regional adaptation plans, including main-

streaming climate change; sub-national and local adaptation plans, urban upgrading programs, 

municipal water management programs, disaster planning and preparedness, city-level plans, 

district-level plans, sector plans, which may include integrated water resource management, 

landscape and watershed management, integrated coastal zone management, adaptive manage-

ment, ecosystem-based management, sustainable forest management, fi sheries management, 

and community-based adaptation
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Selecting adaptation options:

Considerations when selecting adaptation options:

•	 Effective in reducing vulnerability and increasing resilience

•	 Efficient (increase benefits and reduce costs)

•	 Equitable, especially to vulnerable groups

•	 Mainstreamed /integrated with broader social goals, programs, and activities

•	 Stakeholder participation, engagement, and support

•	 Consistent with social norms and traditions

•	 Legitimacy and social acceptability

•	 Sustainable (environmental and institutional sustainability)

•	 Flexible and responsive to feedback and learning

•	 Designed for an appropriate scope and time frame

•	 Likely to avoid maladaptive traps

•	 Robust against a wide range of climate and social scenarios

•	 Resources available (including information, fi nance, leadership, management capacity

•	 Need for transformative changes considered

•	 Coherence and synergy with other objectives, such as mitigation

Adaptation can contribute to the well-being of populations, the security of assets and the maintenance 

of eco-system goods, functions and services now and in the future. Adaptation is place- and context 

specific. Adaptation can reduce the risks of climate change impacts, but there are limits to its effec-

tiveness, especially with greater levels and rates of climate change. Taking a longer-term perspective 

in the context of sustainable development increases the likelihood that more immediate adaptation 

actions will also enhance future options and preparedness.

Mitigation, in the near-term and through the century, can substantially reduce climate change impacts 

in the latter decades of the 21st century and beyond. Benefi ts from adaptation can be realized even 

now in addressing current risks and can be realized in the future for addressing emerging risks. Ad-

aptation and mitigation are complementary strategies for reducing and managing the risks of climate 

change. Substantial emission reduction over the next few decades can reduce climate risks in the 21st 

century and beyond, increase prospects for effective adaptation, reduce the costs and challenges of 

mitigation in the longer term and contribute to climate-resilient pathways for sustainable development.

vuqdwyu i;kZ;kaph fuoM% 

vuqdwyu i;kZ;kaph fuoM djrkauk x`fgr /kj.;kP;k ckch%

•	 dedqori.kk deh dj.;kr o yofpdi.kk ok<o.;kr ÁHkkoh vkgs-

•	 dk;Z{ke ¼Qk;ns ok<o.ks o [kpZ deh dj.ks½

•	 U;k;iw.kZ] fo'ks"kr% dedqor xVkalkBh

•	 eq[; Áokgkr@,dhÑr] O;kid lekftd /;s;] dk;ZØe o miØekcjkscj

•	 lacaf/krkapk lgHkkx] Áfrc)rk o vk/kkj

•	 lkekftd fu;e o ijaijs'kh lqlaxr 

•	 oS/krk o lkekftd Lohdkj

•	 'kk'or ¼i;kZoj.kkRed o laLFkkid 'kk'orrk½

•	 vfHkÁk; o f'k{k.kklkBh yofpd vkf.k Áfrlkn ns.kkjs

•	 ;ksX; R;k O;kIrhlkBh o osG pkSdVhlkBh jpuk

•	 vuqdwyujghr lkiG~;kauk VkG.;kph 'kD;rk

•	 foLrh.kZ Js.khP;k gokekuklkBh o lekftd ifjfLFkrh fo:) etcwr

•	 lk/kuL=ksr miyC/k ¼ekfgrh] vFkZ] usr`Ro] O;oLFkkiu {kerklghr½

•	 ifjorZukP;k cnykaph x`fgr /kj.;kph xjt

•	 Li"Vi.kk vkf.k leUo; brj mfí"Vkalkscr tls dh fuokj.k

vuqdwyu tula[;sP;k dY;k.klkBh ekyeRrsps laj{k.k o ifjfLFkrhdh oLrwaph ns[kHkky] l/;k o Hkfo";kr dk;Z 
o lsok ;kaP;k lkBh ;ksxnku nsÅ 'kdrs- vuqdwyu tkxk o lanHkkZlkBh vkgs- vuqdwyu gokeku cnykP;k 
ÁHkkokph tks[khe deh d: 'kdrs] i.k R;kP;k ifj.kkedkjdrsyk e;kZnk vkgsr] fo'ks"kr% gokeku cnykP;k 
eksB~;k ikrGhyk o gokeku njkP;k lanHkkZr- nh?kZdkyhu n`f"Vdksu 'kk'or fodklkyk lanHkkZr ?ksrk] tkLr Rojhr 
vuqdwyu Ñrhus Hkfo";krhy i;kZ; vkf.k r;kjh ok<sy- 

fuokj.k] toGP;k dkyko/khr o 'krdkrwu] gokeku cnykps ÁHkko 21 O;k 'krdkuarjps n'kd o iq<hy lsoukus 
deh d: 'kdrkr- vuqdwyukps Qk;ns vkrk] l/;kph tks[khespk lkeuk dj.;klkBhgh vkf.k Hkfo";krhy 
vk.khck.khP;k tks[khe vksG[k.;klgh y{kkr ;sÅ 'kdrkr- vuqdwyu o mik; gs gokeku cnykaph tks[khe deh 
dj.;kl o O;oLFkkidh; iqjd /kksj.k vkgs- gokeku tks[khe 21 O;k 'krdkrhy o iq<hy mRltZukr Hkjiwj deh 
dsY;kus deh gksÅ 'kdrs- vuqdwyu ÁHkkohi.ks ok<o.;kph 'kD;rk [kpkZr ?kV o mik;kps vkOgku nh?kZdkGklkBh 
djk;ps] o 'kk'or fodklklkBh ekxZ fuekZ.k djk;ps ts gokeku yofpd vlrhy-

Video of “Climate Change 2014: Synthesis Report”,  
a report of the Intergovernmental Panel on Climate Change  
https://www.youtube.com/watch?v=TrF042fGfQM

OgfM;ks ^gokeku cny 2014% la'ys"k.k vgoky^  
gokeku cnykoj vkarj'kkldh; iWuypk vgoky- 
https://www.youtube.com/watch?v=TrF042fGfQM
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2.9.5.3 ifjfLFkfrdh vk/kkjhr vuqdwyu 

	 ifjfLFkrhdh vk/kkjhr vuqdwyu ¼EBA½ & T;kpk okij tSofofo/krk o ifjfLFkrhdh lsok vuqdwyu /kksj.kkpk 
,dw.k Hkkx Eg.kwu gokeku cnykP;k okbZV ifj.kkekauk ifjfLFkrh'kh tqGowu ?ks.;kl yksdkauk enr dj.;kl gksrks- 
& gk ,d vuqdwyukpk varxZr n`f"Vdksu cur vkgs- vusdnk vki.k tsOgk i.k gokekuk'kh lacaf/kr /kksD;kauk rksaM 
fnys] ifgyk fopkj vuqdwyukP;k ra=Kkukus o ra=KkukP;k n`f"Vdksukrwu dsyk xsyk- rjhgh] fulxZ {kerscjkscj 
o ifjfLFkrhdh i;kZ;kapk ikBiqjkok djrkauk tls dh fdukjh vkf.k nynyhP;k Áns'kkph ns[kHkky o iquLFkkZiuk] 
gokeku cnykP;k 'kgjh o xzkeh.k Hkkxkrhy y{k os/kwu ?ks.ks fdaok fu;af=r dj.ks gs vuqdwyukps dk;Z{ke o ÁHkkoh 
lk/ku vkgs- 

	 [kkjQqVh o feBkP;k nynyhpk okij fdukjh leqnk; o ik;kHkqr lqfo/kkauk uqdlkuhP;k fo:) vk?kkr Áfrca/khr 
Eg.kwu] [kkjQqVh o ehBkP;k nynyhpk okijkP;k la'kks/kukuarj] vls vk<Gwu vkys dh 'kkjhfjd o vkfFkZdn`"V~;k 
rs ;ksX; R;k LFkkukaoj ÁHkkoh vkgsr- rs tSofofo/krk Qk;ns] ekls ulZfjt vk/kkj o dkcZu tIrh eqY; i.k Ánku 
djrkr- vuqdwyukps 'kgjh Hkkxkrhy ,d mnkgj.k vkgs] U;q;kdZ 'kgjke/;s vlysyk O;oLFkhr LFkkiu >kysyk 
ik.;kpk iqjoBk tks ik.kyksV laj{k.k vkgs o fQYVjs'ku la;a=kis{kk deh [kpkZpk vkgs- 

	 rjhgh]tfeuhpk okij o tkxsph miyC/krk] yksdkaP;k lkekftd] vkfFkZd o i;kZoj.kkRed oLrw&fofue; lacaf/kr 
vkgsr- mnk% ÁHkkoh ik.kFkG vk?kkr Áfrcaf/kr fdukjh laj{k.kklkBh xkG lkB~;koj Hkj |kok ykxw 'kdrk]s tks oU; 
thoukP;k ewY;koj o euksjatukoj vlw 'kdrks- vk.k[kh vlk fopkj vkgs dh i;kZoj.kkRed vk/kkjhr n`f"Vdksu 
usgeh tkLr vo?kM vlrks- vaeyctko.khlkBh tls R;kP;ke/;s laLFkk o {ks=kr o leqnk;kr lgdk;Z ykxrs 
o R;kps Qk;ns i.k LVsdgksYMjlZP;k foLr`r lapkr foHkkxys tkrkr- vls vlys rjh i;kZoj.kkRed vk/kkjhr 
vuqdwyu gokeku cnykP;k vuqdwyuklkBh lokZr 'kk'or i;kZ; okVrks- 

2.9.5.3 Ecosystem-Based Adaptation

	 Ecosystem-based adaptation (EBA)—which is the use of biodiversity and ecosystem services as part 

of an overall adaptation strategy to help people to adapt to the adverse effects of climate change—is 

becoming an integral approach to adaptation. Often, when faced with climate-related threats, first 

consideration is given to engineered and technological approaches to adaptation. However, working 

with nature’s capacity and pursing ecological options, such as coastal and wetland maintenance and 

restoration, to absorb or control the impact of climate change in urban and rural areas can be efficient 

and effective means of adapting.

	 The use of mangroves and salt marshes as a buffer against damage to coastal communities and 

infrastructure has been well researched and found to be effective both physically and financially in 

appropriate locations. They can also provide biodiversity co-benefits, support fish nurseries, and have 

carbon sequestration value. An example of adaptation in an urban area can be that New York City has 

a well-established program to enhance its water supply through watershed protection that is cost-effec-

tive compared to constructing a filtration plant.

	 However, there are trade-offs relating to land use and the availability of space for people and social, 

economic, and environmental activities. For example, providing an effective wetland buffer for coastal 

protection may require emphasis on silt accumulation possibly at the expense of wildlife values and 

recreation. Moreover, it is considered that ecosystem-based approaches are often more difficult to 

implement as they usually require cooperation across institutions, sectors, and communities, and their 

benefits are also spread across a similarly wide set of stakeholders. Nevertheless, ecosystem based 

adaptation seems to be the most sustainable option of climate change adaptation.

 

gokeku cnyklkBh vusd vuqdwyu o fuokj.k i;kZ; enr d: 'kdrkr] i.k 
,deso i;kZ; Lor%gwu iqjslk ukgh- ÁHkkoh vaeyctko.kh /kksj.k o loZ  
Áek.kkrY;k lgdk;kZoj voyacwu vkgs o ,dkfRed Áfrlkn tks vuqdqyu o mik; 
brj lkekftd /;s;ka'kh tksM.;kr nqok curks- 

Many adaptation and mitigation options can help address climate change, but no single 
option is sufficient by itself. Effective implementation depends on policies and cooperation 
at all scales and can be enhanced through integrated responses that link adaptation and 
mitigation with other societal objectives.
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2.10	vkiRrh tks[khe dikr

2.10.1	 vkiRrh tks[khe dikrhph ewyrRos 

yWVhue/;s ^tks[khe^ Eg.kts ^cWM LVkj^ ;kph O;k[;k uSlfxZd 
fdaok ekuokus fuekZ.k dsysys ladV T;keqGs ekuokyk =kl 
lgu djkos ykxrkr fdaok v'kk xjtk fuekZ.k dsY;k tkrkr]
T;kr enrhf'kok; ihfMrkaP;k xjtk HkkxfoY;k tkÅ 'kdr 
ukghr- ^:V^ gk 'kCn tksfr";krwu vkgs o R;kpk vFkZ tsOgk 
,[kknk rkjk okbZV ifjfLFkrhr vlrks] ,d okbZV ?kVuk  
?kM.kkjh vlrs- ;quk;VsM us'kUl MsOgyiesaV Áksxzke ¼UNDP½ 
us Ádk'khr dsysY;k uqdR;kp nLr,sotkuqlkj vesfjdsr 
vkiRrhph O;k[;k vkgs & ,d lkekftd ladVkaph ifjfLFkrh 
?kM.kkjh tsOgk HkkSrhd ?kVusP;k uSlfxZd lkeftd uSlfXkZd 
fdaok ekuokus fuekZ.k dsysys ewG T;kpk vlqjf{kr yksdkaoj 
udkjkRed ÁHkko iMrks------ T;keqGs Á[kj] xaHkhj o O;kid 
lkekftd ,ddkP;k dkekoj O;R;; ;srks-

2.10	 Disaster Risk 
Reduction

2.10.1	 Basics of Disaster risk reduction

The term ‘disaster,’ meaning ‘bad star’ in Latin, is de-

fined as an impact of a natural or human-made hazard 

that causes human suffering or creates human needs 

that the victims cannot meet without assistance. The 

word’s root is from astrology and implies that when a 

star is in a bad position, a bad event is about to hap-

pen. In a recent document published by the United 

Nations Development Programme (UNDP) in the 

Americas, a disaster is defined as ‘a social crisis situa-

tion occurring when a physical phenomenon of natural, 

socionatural or anthropogenic origin negatively impacts 

vulnerable populations ... causing intense, serious and 

widespread disruption of the normal functioning of the 

affected social unit.’



India’s Disaster Management Act 2005 defines ‘disaster’ as ‘a catastrophe, mishap, calamity or grave. 

occurrence in any area, arising from natural or man-made causes, or by accident or negligence which 

results in substantial loss of life or human suffering or damage to, and destruction of, property, or dam-

age to, or degradation of, environment, and is of such nature or magnitude as to be beyond the coping 

capacity of the community of the affected area.’ Officially, the United Nations defines ‘disaster’ as ‘the 

occurrence of sudden or major misfortune which disrupts the basic fabric and normal functioning of 

the society or community.’

With growing populations and infrastructure, the world’s exposure to natural hazards is witnessing a 

steep increase. This is particularly true as the fastest population growth is in coastal areas (with greater 

exposure to floods, storms and tidal waves). To make matters worse, any land remaining available for 

urban growth is generally risk prone, for instance, floodplains or steep slopes subject to landslides. The 

accompanying graphs show a steep increase in the frequency of disasters in recent years. This raises 

several questions.

•	 Is the increase due to a significant improvement in access to information?

•	 What part does population growth and infrastructure development play?

•	 Is climate change behind the increasing frequency of natural hazards?

There are many reasons for the escalation in the frequency of disasters, such as new settlement pat-

terns, population growth, increased rural-to-urban migration, emerging poverty levels and trends, the 

impact of development processes, new forms of vulnerabilities related to technological and industrial 

developments, emergence of virulent biological threats, ecological degradation, phenomena such as El 

Niño/La Niña, climate change and the potential for rising sea levels, affecting the patterns and intensity 

of hydro-meteorological hazards.

HkkjrkP;k vkiRrh O;oLFkkiu dk;nk 2005 uqlkj] vkiRrh Eg.kts vpkud mn~Hko.kkjs ladV] vi?kkr] nq%[kn 
?kVuk fdaok ,[kk|k Hkkxkr ?kMysyh xaHkhj ?kVuk th uSlfxZd fdaok ekuo fuehZr dkj.kkarwu mn~Hkors fdaok 
vi?kkr fdaok fu"dkGthi.kkeqGs o T;keqGs eksBîk Áek.kkoj Ák.kgkuh] fdaok ekuokps Hkksx fdaok ekyeRrsps 
uqdlku vkf.k uk'k fdaok i;kZoj.kkps uqdlku fdaok uk'k o rh v'kk Áek.kkr vlrs dh ifj.kke {ks=kP;k 
leqnk;kP;k lkeuk djk;P;k {kersis{kk tkLr vlrs- vf/kÑri.ks ;quk;VsM us'kUlP;k O;k[;sÁek.ks vkiRrh Eg.kts 
vpkud ?kMysyh ?kVuk fdaok Áeq[k nqnsZo T;keqGs lkeftd fdaok leqnk;kP;k ewG QWfczd o lkekU; dkekr 
O;R;; ;srks-

ok<R;k yksdla[;k vkf.k eqyHkwr lajpuk ;kaP;keqGs] tx uSlfxZd vkiRrhapk lkeuk djr vkgs xSjoktoh ok<hph 
lk{k nsr vkgs- gs fo'ks"kr% fdukjh {ks=ke/;s tyn yksdla[;k ok< gksrs Eg.kwu lR; vkgs ¼iqj] oknG vkf.k 
HkjrhP;k ykVka'kh vR;kf/kd lkeU;klkscr½- ifjfLFkrhyk vk.k[kh [kjkc dj.;klkBh] 'kgjh fodklklkBh dks.krhgh 
fjdkeh tehu lkekU;r% tks[kheslkBh Áo`Rr vkgs] mnkgj.kkFkZ] iqjkus ÁHkkohr {ks= fdaok mH;k mrkjkoj njM 
dkslG.;kph 'kD;rk vlrs- 

•	 ekfgrh feG.;kr y{k.kh; lq/kkj.kseqGs ok< vkgs dk\

•	 Ykksdla[;k o`)h vkf.k ik;kHkwr lqfo/kkae/;s fodkl dks.krh Hkwfedk ikj ikMrkr\

•	 okjaokj uSlfxZd vkiRrhr ok<hP;k ekxps dkj.k gokeku cny vkgs dk\

vkiRrhr okjaokj o`)hlkBh vusd dkj.ks vkgsr] tls dh uohu olkgr jpuk] yksdla[;k ok<] xzkeh.ke/kwu 
'kgjke/;s LFkykarj.kkr ok<] ;s.kkjk xjhch Lrj vkf.k dy] fodkl ÁfØ;spk ÁHkko] ra=Kku vkf.k vkS|ksfxd 
fodklk'kh lacaf/kr dedqorrsps uohu Ádkj] vR;ar fo"kkjh tSohd vkiRrhpkmn~Hko] ifjfLFkrhdh Úgkl] El 
fuuks@ La fuuklkj[;k ?kVuk] gokeku cny vkf.k lkxjh Lrj ok<.;klkBh 'kD;rk] tyfo|qr gokeku 
vkiRrhP;k rhozrsP;k jpusoj ÁHkko Vkdr vkgsr-

1 	� ik.kh vkf.k gokeku lacaf/kr  
vkiRrh

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)

iwj vkf.k lkaMik.kh O;oLFkkiu

pØhoknGa
rqqQku vkf.k >a>kokr
xkjihV
es?kLQksV
m”.krsph ykV vkf.k ‘khr ygj
fgekolj.k
nq”dkGkph ifjfLFkrh
lkxjh vi{kj.k
xMxM.ks vkf.k fotk ped.ks
Rlqukeh

2.	 HkwxHkZ’kkL=k’kh lacaf/kr vkiRrh a)
b)
c)
d)

njM dkslG.ks vkf.k fp[kykpk Áokg
Hkwdai
/kj.k vi;’k@/kj.ks QqV.ks
NksVîk vkxh

3.	� jklk;fud] vkS|ksfxd vkf.k vkf.od 
lacaf/kr vkiRrh

a)
b)

jklk;fud vkf.k vk|ksfxd vkiRrh
vkf.od vkiRrh

4.	 vi?kkrk’kh lacaf/kr vkiRrh a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)

taxy vkxh
xzkeh.k vkxh
[kk.khr iqj
rsy xGrh
eksBîk bekjrh iM.ks
ckWEc LQksV ekfydk
l.kk’kh lacaf/kr vkiRrh
fo|qr vkiRrh vkf.k vkxh
gok] jLrk vkf.k jsYos vi?kkr
ukSdk myV.ks
[ksM~;kr vkx

5.	 tho’kkL=h; lacaf/kr vkiRrh a)
b)
c)
d)

tho’kkL= vkiRrh vkf.k jksxkP;k lkFkh
ikGho Ák.;kapk gYyk
xkbZ&xqjkaP;k jksxkaP;k lkFkh
vUukrwu fo”kck/kk
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2.10.2 uSlfxZd vkf.k vuSlfxZd vkiRrhps Ádkj 
vkiRR;k usgeh R;kaP;k dkj.kkauqlkj ofxZÑr dsY;k tkrkr ¼uSlfZxZd fo:) ekuo&fufeZr½ vkf.k gYY;kph xrh 
¼vpkud fo:) gGwwwwwwwwwwwwwwwwwwokj½

2.10.2.1 dkj.kkauwlkj oxhZdj.k
•	 uSlfxZd vkiRrh- uSlfxZd i;kZoj.kkr ;k ÁdkjP;k vkiRR;k HkwoSKkfud] Hkwdaih;]tho'kkL=h;] tyoSKkfud 

fdaok gokekufo"k;d fLFkrh fdaok ÁfØ;k] mnk-% pØhoknG] Hkwdai] Rlqukeh] iwj] njG dkslG.ks] vkf.k 
Tokykeq[khps mRLQksV] ;k dkj.kkauh gksrkr- 

•	 ekuo&fufeZr vkiÙ;k- ;k vkiÙkh fdaok vkiRdkyhu fLFkrh] T;kph eq[;] FksV dkj.ks ekuoh —rh Eg.kwu 
vksG[kyh tkÅ 'kdrkr] ex R;k gsrqeqGs vlrhy fdaok ulrhygh- rka=hd vkiRrhf'kok; ;ke/;s yksdkapk 
e`R;ww vkf.k ekyeÙksph] eqyHkwr lsok vkf.k mithfodsph lk/kukaph gkuh] ;q)] ukxjh la?k"kZ fdaok brj 
la?k"kkZaP;k fdaok /kksj.kkaph vaeyctko.kh ;kapk lekos'k vkgs- cÚ;kp fLFkrhae/;s ukxjh la?kZ"k] foeku vi?kkr] 
eksB~;k Áek.kkr vkx] rsy xGrh] lkFkhpk jksx] ng'krokn;kaP;keqGsyksdkauk cGtcjh R;kaph ?kjs lksMkoh 
ykxrkr-

2.10.2.2 mn~HkokP;k xrhuqlkj oxhZdj.k
•	 vpkud mn~Hko- vkiRrh deh psrko.kh nsÅu fdaok fcydqy psrko.kh u nsrk ;srs] vkf.k r;kjhlkBh [kwi 

deh dkyko/kh vlrks- mnkgj.kkFkZ Hkwdai] Rlqukeh] pØhoknG] Tokykeq[khps mRLQksV-

•	 gGwokj mn~Hko- gs Áfrdwy Álax gGwokj fodflr gksrkr% ÁFke fLFkrh fodflr gksrs( nwljk fudMhph 
Lrj] rhljk vkgs vkgs vkiRrhpk Lrj] mnkgj.ks vkgsr nq"dkG] ukxjh la?k"kZ vkf.k lkFkhps jksx-

Okkf"kZd: uSlfxZd vkiRrhapk dy ¼L=ksr% vkiRrhps jksxifjfLFkrhfoKkukoj la'kks/kukps dsanz½

2.10. 2 Types of natural and non-natural disasters
Disasters are often classified according to their causes (natural vs human-made) and speed of 

onset(sudden vs slow) 

2.10.2.1 Classification by cause
•	 Natural disasters. These types of disasters are caused by biological, geological, seismic, hydro-

logic or meteorological conditions or processes in the natural environment, e.g., cyclones, earth-

quakes, tsunami, floods, landslides and volcanic eruptions. 

•	 Human-made disasters. These are disasters or emergency situations of which the principal, direct 

causes are identifiable human actions, deliberate or otherwise. Apart from technological disasters, 

this mainly involves situations in which civilian populations suffer casualties and loss of property, 

basic services and means of livelihood as a result of war, civil strife or other conflicts, or policy 

implementation. In many cases, people are forced to leave their homes, giving rise to congrega-

tions of refugees or externally and/or internally displaced persons as a result of civil strife, an 

airplane crash, a major fire, an oil spill, an epidemic, terrorism, etc.

2.10.2.2 Classification by speed of onset
•	 Sudden onset. The disaster happens with little or no warning, and there is minimal time to pre-

pare, for example, an earthquake, a tsunami, a cyclone, a volcanic eruption.

•	 Slow onset. These adverse events are slow to develop: first, the situation develops; the second 

level is an emergency; the third level is a disaster. Examples are droughts, civil strife and epidem-

ics.

Figure: Trends in natural disasters (Source: Centre for Research on the Epidemiology of Disasters)
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2.10.3 Emerging trends in disaster impacts, hazards and vulnerability patterns
•	 More than 90 per cent of natural disaster-related deaths are in developing countries.

•	 The global trend is of fewer deaths but higher economic losses due to disasters.

•	 Hazards and vulnerability are constantly shaped by dynamic and complex socioeconomic and 

ecological processes and get compounded by stresses within individual societies.

2.10.3 vkiRrh ÁHkko] ladVs vkf.k dedqorrk jpuse/;s mn;ksUeq[k dy
•	 uSlfxZd vkiRrh'kh lacaf/kr e`R;wP;k 90 VDdsais{kk vf/kd e`R;w fodluf'ky ns'kkae/;s vkgs- 

•	 tkxfrd dysuqlkj] çk.kgkuh deh vkgs] ijarq vfr'k; vkfFkZd uqdlku vkgs-

•	 �ladVs vkf.k dedqorrk lrr xfreku vkf.k tfVy lekftd&vkfFkZd vkf.k ifjfLFkrhdh Áfdz;k}kjk 
vkdkjc) gksrkr vkf.k oS;fDrd lektkae/;s vk?kkrka}kjs ok<r tkrkr- 

Figure: the Trends of Climatic events over the years. Okkf”kZd : o”kkZaurj gokeku Álaxkapk dy 

njo”khZ Álaxkaph la[;k

loZ vkiRrha

uksanoysY;k ladVkaP;k ÁlaxkaP;k la[;se/;s 
cjhp ok< vkgs ;kps dkj.k dnkfpr 
ekfgrh feGo.;kr y{k.kh; lq/kkj.kk vkf.k 
yksdla[;k o`)h vlw ‘kdrs] i.k iwj vkf.k 
pØhoknGkaph la[;k HkwdaikP;k rqyusr 
ok<r vkgsr vls uksanoys xsys vkgs- dls] 
vki.k fopkj.ks vko’;d vkgs] tkxfrd 
m”.krkvusdnk uSlfxZd ladVkaoj dlk 
ÁHkko Vkdr vkgs\

uksanoysY;k ÁlaxkP;k 
la[;spk dy

loZ vkiRrhae/;s lekos’k 
vkgs% nq”dkG] Hkwdai] vfr 
rkieku] miklekj] iwj] 
dhVdkapk ÁknqHkkZo] njM 
dkslG.ks] Tokykeq[kh 
mRLQksV] ykVk @  
vk/kku] taxykr vkxh] 
okjk okoVG-

Hkwdai

iwj

pØhoknGs 

Hkwdai

Hkwdai Áfrdwy gokeku vkiRrh
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2.10.4 vkiRrh v[kaMrk vkf.k fdukjh vkf.k leqnzh tSofofo/krk lao/kZukpk lanHkZ
vkiRrh O;oLFkkiu /kksj.kkph laLFkk vkf.k Á'kkldh; fu.kZ; vkf.k dk;kZUo;u miØe ts loZ Lrjkojhy 
vkiRrhP;k fofHkUu VI;ka'kh lacaf/kr vlrkr vls Li"V dsys tkrs- vkiRrh O;oLFkkiuke/;s miØekps eq[; rhu 
VIis vkgsr-

2.10.4 .1. vkiRrhpk Vksyk cl.;kiwohZ (iwoZ&vkiRrh)
vkiRrheqGs gks.kkÚ;k ekuo vkf.k laiRrh gkuhyk ?kVfo.;klkBh gkrh?ksrysys miØe vkf.k tsOgk vkiÙkh /kMdrs 
rsOgk uqdlku dehr deh gksbZy ;kph [kk=h nsrkr- ;k VI;kr tks[khe dikr miØe dsys tkrkr- R;kauk 
fuokj.k vkf.k lT;rk miØe Eg.krkr- fLFkj vkf.k fujksxh fdukjh vkf.k leqnzh oLrhLFkkus tls dh [kkjQqVh] 
ÁokGh vkf.k lkxjh xor fdukjh vkiRrhP;k fojks/kkr iwoZ vkiRrh vkf.k lT;rk miØzekph [kk=h ns.;kP;k 
–"Vhus egÙokps vkgsr-

2.10.4.2. vkiRrhnjE;ku ¼vkiRrh ?kM.ks½
ÁHkkfor yksdkaP;k xjtk iw.kZ dj.;klkBh vkf.k R;kauk deh lgu djkos ykxsy ;kph [kk=h dj.;klkBh miØe 
dsys tkrkr- ;k VI;koj dsysY;k miØekauk vk.khck.khyk ÁR;qRrj miØe Eg.krkr- 

2.10.4.3. vkiRrh uarj ¼mRrj&vkiRrh½
dedqor fLFkrhP;k lq:okrhykp vf/kd frus ÁHkqRo feGow u;s ;kph [kk=h dj.;klkBh iquÁkZIrhlkBh lq: dsysys 
miØe- R;kauk çfrlkn vkf.k iqu%çkIrh miØes vls Eg.krkr-

^dedqor yksdkaoj ladVs ÁHkko djrkr rsOgk vkiRrh ?kMrs- vkiRrhP;k ifj.kkeh vlysyh tks[khekps udkjkRed 
ifj.kke deh dj.;klkBh laadVs] dedqorrk vkf.k v{kerk ;klxG~;kps ,d=hdj.k- gokeku cnykP;k 
udkjkRed ifj.kkekaeqGs LFkkfud leqnk;kph dedqorrk ok<rs vkf.k R;keqGs mPp tks[khe;k leqnk;kauk 
vkiRrhe/;s usrs- rlsp tks leqnk; vkiRrh okjaokj gks.;klkBh Áo`Rr vlrks rks gokeku cnykP;k ÁHkkoklkBh 
vf/kd dedqor vlrks-

2.10.4 The disaster continuum and the context of coastal and marine biodiversity 
conservation
Disaster management can be defined as the body of policy and administrative decisions and opera-

tional activities that pertain to the various stages of a disaster at all levels. There are three key stages of 

activity in disaster management.

2.10.4 .1. Before a disaster strikes (pre-disaster)
Activities taken to reduce human and property losses caused by the hazard and ensure that these 

losses are also minimized when the disaster strikes. Risk reduction activities are taken up in this 

stage. They are termed mitigation and preparedness activities. Stable and healthy coastal and marine 

habitats such as mangroves, coral reefs and sea grasses are key in ensuring the pre-disaster mitigation 

and preparedness activities against coastal disasters.

2.10.4.2. During a disaster (disaster occurrence)
Activities taken to ensure that the needs of affected people are met and suffering is minimized. Activi-

ties carried out during this stage are called emergency response activities.

2.10.4.3. After a disaster (post-disaster)
Activities undertaken for early recovery and efforts undertaken to ensure that the earlier vulnerable 

conditions do not prevail again. These are called response and recovery activities.

A ‘disaster’ occurs when a ‘hazard’ impacts on ‘vulnerable’ people. The combination of hazards, 

vulnerability and inability to reduce the potential negative consequences of risk results in disasters. 

The vulnerability of local communities increases due to the negative impacts of climate change and 

therefore leaves these communities at a higher risk of disasters. Similarly, a community that is more 

prone to recurring disasters will be more vulnerable to the impacts of climate change.

pØhoknG gks.;kps Áo`Rr {ks= 
nk[ko.kkjk Hkkjrkpk udk’kk

udk’kk iêhoj ukgh

iqueqZnz.kkf/kdkj © dais;j bUQkscsl Ák- fy- 2005
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2.10.5 Hazard profile of India
India is one of the 10 most disaster-prone countries in the world. The country is prone to disasters due 

to a number of factors, both natural and human induced, including adverse geoclimatic conditions, 

topographic features, environmental degradation, population growth, urbanization, industrialization 

and nonscientific development practices. These factors, either by themselves or by accelerating the 

intensity and frequency of disasters, are responsible for a heavy toll of human lives and for disrupting 

the support system in the country.

The basic reason for the high vulnerability of the country to natural disasters is its geographical 

features. The five distinctive regions of the country, i.e., the Himalayan region, the alluvial plains, the 

desert, the hilly part of the peninsula and the coastal zone, have their own specific problems. While the 

Himalayan region is prone to disasters such as earthquakes and landslides, the plains are affected by 

floods almost every year. The desert is affected by droughts, while the coastal zone is susceptible to 

cyclones.

The geotectonic features of the Himalayan region and adjacent alluvial plains make the region sus-

ceptible to earthquakes, landslides, water erosion, etc. Peninsular India is considered to be the most 

stable portion, but occasional earthquakes in the region show that geotectonic movements are still 

going on within its depth.

Floods top the list of disasters in India on an annual basis. The protection mechanisms in the country 

against these floods are inadequate. The western part of the country, including Rajasthan, Gujarat and 

some parts of Maharashtra, are hit very frequently by droughts. Around 68 per cent of the land area in 

India is prone to drought. Of this, 35 per cent receives rainfall of 750–1125 mm a year and is consid-

ered drought prone, and 33 per cent receives less than 750 mm and is considered chronically drought 

prone. If the monsoon is poor, drought spreads to other parts of the country as well.

India is exposed to 10 per cent of the world’s tropical cyclones. About 71 per cent of this area is in 

10 states (Gujarat, Maharashtra, Goa, Karnataka, Tamil Nadu, Andhra Pradesh, West Bengal, Kerala, 

Orissa, Puducherry). Other factors such as the increasing pressure exerted by the population, de-

teriorating environmental conditions, deforestation, unscientific and unplanned development, faulty 

agricultural practices and grazing, unplanned urbanization and construction of large dams, are also 

responsible for the increased impacts and frequency of disasters in the country.

In recent years, India has been witnessing an ascending trend in the occurrence of heat and cold 

waves, especially in the wake of the climate change phenomenon. Uttar Pradesh and Bihar rank the 

highest in terms of casualties on account of cold waves in India, primarily due to a slow pace of devel-

opment and a lack of adequate and appropriate shelters for workers and farmers.

Thunderstorms and hailstorms usually affect the central, northern, northeastern and northwestern 

parts of the country.

India has been divided into four seismic zones according to the maximum intensity of earthquake 

expected. Of these, Zone V is the most active one, comprising all of Northeast India, the northern por-

tion of Bihar, Uttarakhand, Himachal Pradesh, Jammu and Kashmir, Gujarat and the Andaman and 

Nicobar Islands. Six major earthquakes struck different parts of India between 1995 and 2010.

As far as man-made disasters are concerned, it is estimated that currently there are over 1949 indus-

trial units in India that are considered to represent major accident hazards, besides many more small 

and medium industrial units.

2.10.5 Hkkjrkph ladVs ik'oZjs[kk
Hkkjr 10 lokZr tkLr vkiRrh Áo`Rr jk"VªkaiSdh ,d vkgs- gk ns'k vusd dkj.kkauh vkiRrh Áo`Rr vkgs] ts 
uSlfxZd vkf.k ekuoh dkj.kkus çsfjr vkgsr] ;ke/;s Áfrdwy Hkqi;kZo.khZ; fLFkrhapk] LFkykÑrhd oSf'k"V~;kapk] 
i;kZoj.kkRed Úgkl] yksdla[;k ok<] 'kgjhdj.k] vkS|ksfxdj.k] vkf.k foKkujghr fodkl ljkokapk lekos'k 
vkgs- gîk ckch] R;k Lor%gwu fdaok vkiRrhP;k rhozrk vkf.k okjaokjhrsP;k xrhus ekuoh thou mPp vi?kkrh 
uqdlkuklkBh ns'kke/;s vk/kkj Á.kkyhr vMFkGk vk.k.;kl tckcnkj vkgsr- 

jk"VªkP;k uSlfxZd vkiRrhP;k vf/kd dedqorrsps eqyHkwr dkj.k R;kps HkkSxksfyd oSf'k"V~;s vkgs- jk"Vªkps ikp 
fof'k"V Áns'k vkgsr fgeky;kpk Áns'k] xkGkph likV tehu] okGoaV] }hidYikps ioZrh; Hkkx vkf.k fdukjh 
Hkkxkauk R;kP;k fof'k"V leL;k vkgsr- tsFks fgeky;hu Hkkx Hkwdai] njM dkslG.;klkj[;k vkiRrhlkBh Áo`Rr 
vkgsr] rsFkslikV Hkkx toGtoG nj o"khZp iwjkus ÁHkkfor gksrkr- okGoaV nq"dkGkus ÁHkkfor gksrkr] rj fdukjh 
Hkkxkr pØhoknGs gks.;kph 'kD;rk vlrs- 

fgeky;krhy Áns'kkps vkf.k cktwP;k likV Áns'kkaps Hkqi;kZoj.kkph osf'k"V~;s Áns'kkauk Hkwdai] njM dkslG.ks] 
ik.;kpk Úgkl bR;knh lkBh la'k; r;kj djrs- HkkjrkP;k }hidYi Hkkxkyk lokZr fLFkj Hkkx ekuys tkrs] i.k 
Álaxh Hkwdai nk[korkr dh Hkqi;kZo.kkP;k gkypkyh vf/kd [kksykr tkrp vkgsr- 

okf"kZd Lrjkoj Hkkjrkrhy vkiÙkhaP;k ;knhr iwoZ lokZr mPp LFkkuh vkgs- ;k iwjkaiklwu lqj{kk ;a=.kk ns'kke/;s 
viwjh vkgs- ns'kkpk if'peHkkx] T;ke/;s jktLFkku] xqtjkr] vkf.k egkjk"VªkP;k dkgh Hkkxkpk lekos'k vkgs ts 
nq"dkGkpk cjspnk ekj [kkrkr- Hkkjrke/;s 68 VDds HkqHkkx nq"dkGklkBh Áo`Rr vkgs] T;kiSdh 35 VDD;kae/;s 
njo"khZ 750&1125 fe eh ikml iMrks vkf.k ;kyk nq"dkG Áo`Rrh x`ghr /kjys tkrs] vkf.k 33 VDD;kyk 750 fe 
eh is{kk deh ikml iMrks vkf.k xaHkhji.ks nq"dkGh ekuys tkrs- tj ikolkGk deh vlsy] rj nq"dkG ns'kkP;k 
brj Hkkxkrgh il: 'kdrks- 

Hkkjr txkrhy m".kns'kh; pØhoknGkapk 10 VDds lkeuk djrks- ;k {ks=kpk toGikl 71 VDds Hkkx 10 jkT;kr 
vkgs ¼xqtjkr] egkjk"Vª] xksok] dukZVd] rfeyukMw] vka/kz Áns'k] if'pe caxky] dsjG] vksjhlk] iqnqpsjh½- brj 
ckch tls yksdla[;seqGs ok<rk nkc] i;kZoj.kh; ifjfLFkrhe/;s ?klj.k] taxyrksM] foKkujghr vkf.k ;kstukjghr 
fodkl] pqdhps Ñ"kh vkf.k pjo.;kP;k pqdhP;k lobZ vkf.k ;kstukjghr 'kgjhdj.k vkf.k eksB~;k cka/kkaps cka/kdke 
gs lq)k ok<R;k ÁHkkokalkBh tckcnkj vkgsr- 

vfydMP;k o"kkZae/;s] Hkkjr p<R;k xje vkf.k 'khr ygjhP;k ?kVukaP;k dykapk lk{kh cur vkgsr] fo'ks"kr% 
gokeku cnykP;k ?kVukaP;k ifj.kkeLo:i- Hkkjrkr 'khrygjheqGs lokZf/kd e`R;wph Js.khr mRrj Áns'k vkf.k 
fcgkj vkgs] gs çkFkfed fodklkph laFk xrh vkf.k dkexkj o 'ksrdÚ;kalkBh ;ksX; o iqjs';k fuokÚ~;kP;k 
derjrseqGs vkgs-

f'krygjh vkf.k m".kygjh lglk jk"VªkP;k dsanzh;] mRrjh] mRrjiwoZ vkf.k mRrjif'pe Hkkxkoj ÁHkko Vkdrkr- 

Hkkjr HkwdaikP;k deky visf{kr rhozrsuqlkj pkj Hkqdaih; Hkkxke/;s foHkkxysyk vkgs- ;kiSdh Hkkx V lokZr lØh; 
Hkkx vkgs] T;kr mRrjiwoZ Hkkjr] fcgkjpk mRrjh Hkkx] mRrjk[kaM] fgekpy Áns'k] tEew vkf.k dk'ehj] xqtjkr] 
vkf.k vaneku vkf.k fudksckj csVs;kapklekos'k vkgs - 1995 rs 2010P;k njE;ku lgk Áeq[k Hkwdaikapk HkkjrkP;k 
vusd Hkkxkauk /kDdk clyk-- 

ekuo fufeZr vkiRrhalaca/kh] vlk vankt ykoyk vkgs dh Hkkjrkr toGikl 1949 is{kk vf/kd vkS|ksfxd ,dds 
vkgsr ts Áeq[k vi?kkr vkiRrh Ánf'kZr dj.;klkBh x`fgr /kjys tkrkr] ;kf'kok; vusd NksV~;k vkf.k e/;e 
vkS|ksfxd laLFkk vkgsr- 
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2.11 	gokeku cny vkf.k 
vkiRrh tksf[ke% fdukjh 
vkf.k leqnzh tSofofo/krk 
vkf.k fdukjh 
mithfods'kh rs dls 
lacaf/kr vkgsr- 

2.11.1	 ijLijlaca/k 
tSofofo/krk gkuh vkf.k ifjfLFkrhdh Úgklkps ifj.kke] ts 
R;kaP;k mithfodkalkBh ifjfLFkrhdh lsokaoj eksB~;k Áek.kkr 
voyacwu vkgsr vkf.k ts xekoysY;k ifjfLFkrhdh lsokalkBh 
i;kZ; feGo.;kl fdaok ?ksÅ 'kd.;kl deh l{ke vlrkr 
v';k xzkeh.k xjhckalkBh lokZr vlgî vlrkr-

2.11 	Climate change 
and disaster risk: 
How they relate to 
coastal and marine 
biodiversity and 
coastal livelihoods

2.11.1	  The interrelationship
Consequences of biodiversity loss and ecosystem 

degradation are often harshest for the rural poor, who 

are highly dependent on ecosystem services for their 

livelihoods and who are often the least able to access 

or afford substitutes for the lost ecosystem services. 



The Millennium Ecosystem Assessment (2005) has confirmed that biodiversity loss poses a signifi-

cant barrier to meeting the needs of the world’s poorest, as set out in the United Nations Millennium 

Development Goals. Impacts of biodiversity loss and ecosystem degradation are highest in mountain 

and coastal communities, and these ecosystems are also one of the most vulnerable ecosystems as far 

as the negative impacts of climate change are concerned.

Climate-related hazards affect poor people’s lives directly through impacts on livelihoods, reduc-
tions in crop yields, or destruction of homes and indirectly through, for example, increased food 
prices and food insecurity

The livelihoods of rural poor are, therefore, greatly affected, in one or the other way by three major 

factors — climate change, ecosystem services and disasters. In the recent past, climate change has 

emerged as one of the most serious threats to the existence of human societies, impacting communi-

ties with far-reaching consequences on their lives and livelihoods, especially in developing countries. 

Climate studies show that the best possible scenario of controlling the greenhouse gases emissions will 

still leave us with at least 1.8 degrees Celsius temperature rise by 2100, which means that while on the 

one hand mitigation is an important aspects of managing climate change, countries must start plan-

ning towards adaptation, i.e. strategies to cope with this temperature rise on the other hand.

;quk;VsM us'kUl fefyfu;e}kjs BjoysY;k fodkl /;s;kÁek.ks] fefyfu;e bdksflLVhe vlslesaV ¼2005½ uh iq"Vh 
fnyh dh tSofofo/krk gkuh txkrhy lokZr xjhckaP;k vko';drk iw.kZ dj.;klkBh y{k.kh; vMFkGs fuekZ.k 
djrkr- tSofofo/krsP;k gkuhpk vkf.k ifjfLFkrhdh Úgklpk ÁHkko ioZrh; fdukjh leqnk;kr loksZPp vkgsr vkf.k 
gokeku cnykP;k udkjkRed ifj.kkekP;k lacaf/kr ;k ifjfLFkrhdh ,d lokZr dedqor ifjfLFkrhdh vkgsr-

gokeku lacaf/kr vkiRrhapk ÁHkko xjhckaP;k thoukoj mithfodsojhyÁHkkok}kjs ÁR;{ki.ks gksrks] 
fidkae/khy mRiUukr ?kV]] fdaok ?kjkpk uk'k vkf.k vÁR;{ki.ks mnkgj.kkFkZ] vUuinkFkkZaP;k fdaerhr 
ok< vkf.k vUu vlqj{kk-

xzkeh.k xjhckaph mithfodk T;keqGs ,dk fdaok nqlÚ;k Ádkjs ÁHkkfor gksrs vls rhu Áeq[k ?kVd vkgsr & 
gokeku cny] ifjfLFkrhdh lsok vkf.k vkiRrh- vfydMsp >kysY;k gokeku cnykr fo'ks"kr% fodluf'ky 
ns'kkae/;s ekuoh lektkP;k vfLrRoklkBh ,d lokZr xaHkhj gkuh Eg.kwu mn~Hkoyh vkgs] lektkP;k thou vkf.k 
mithfodsoj xaHkhj ÁHkko iMykvkgs- gokeku vH;kl n'kZorkr dh gfjrx`g ok;w mRltZukyk fu;a=.kklkBh 
mRre ifjfLFkrhgh vkiY;kyk 2100i;Zar fdeku 1-8 fMxzh lsfYl;l rkieku ok<hl usbZy vkgs] T;kpk vFkZ vkgs 
,dk vFkhZ gokeku cnyke/;s fuokj.k ,d egRokpk eqík vkgs] jk"Vªkauh vuqdwyukph ;kstuk dj.;kl lq:okr 
djkoh] Eg.ktsp] nqlÚ;k vFkhZ ;k rkiekuok<hok<h'kh y<k ns.;klkBh /kksj.ks r;kj djkohr.

Value of Ecosystem Services in Disaster Risk Management: Some Examples

•	 In the Maldives, degradation of protective coral reefs necessitated the construction of artificial break-

waters at a cost of US$ 10 million per kilometer (SCBD, 2009).

•	 In Vietnam, the Red Cross began planting mangroves in 1994 with the result that, by 2002, some 

12,000 hectares of mangroves had cost US$1.1 million for planting but saved annual levee main-

tenance costs of US$ 7.3 million, shielded inland areas from a significant typhoon in 2000, and 

restored livelihoods in planting and harvesting shellfish (Reid and Huq, 2005; SCBD, 2009).

•	 In the United States, wetlands are estimated to reduce flooding associated with hurricanes at a value 

of US$ 8,250 per hectare per year, and US$ 23.2 billion a year in storm protection services (Costan-

za et al., 2008).

•	 In Orissa, India, a comparison of the impact of the 1999 super cyclone on 409 villages in two tahsils 

with and without mangroves showed that villages that had healthy stands of mangroves suffered 

significantly less loss of lives than those without (or limited areas) healthy mangroves, even though 

all villages had the benefit of early warnings and accounting for other social and economic variables 

(Das and Vincent, 2009).

vkiRrh tks[khe O;oLFkkiukr ifjfLFkrhdh lsokaps ewY;% dkgh mnkgj.ks- 

•	 ekynhoe/;s] ÁokGhpk ÚgklkeqGs Ñf=e ik.;kps cka/k cka/k.;kl 10 n'ky{k ;w,l MkWyj çfr fdyksfeVj 
¼SCBD] 2009½ [kpZ>kys- 

•	 fOg,rukee/;s] jsM ØkWlus 1994e/;s [kkjQqVhaph ykxoM lq: dsyh T;kP;k ifj.kkeh 2002yk] [kkjQqVhP;k 
ykxoMhyk 12000 gsDVj yk 1-1 n'ky{k US MkWyj ykxys] i.k okf"kZd iqjrV ns[kHkkyhlkBh 7-3 n'ky{k US 
MkWyj okpys] 2000 e/;s ,d y{k.kh; rqQkukiklwu varnsZ'kh; Hkkxkr laj{k.k >kys] vkf.k lsy eklGhP;k 
ykxoMhr mithfodk iqulaZpf;r >kyh ¼jsbM vkf.k gx] 2005(SCBD] 2009½-

•	 ;quk;VsM LVsV~le/;s 8250 US MkWyj nj gsDVj nj o"khZ vkf.k 23-2 US MkWyj vCt o"kkZyk [kpkZus nynyhph 
tehu pØhoknGk'kh fuxfMr iwj ?kVfo.;kr vkY;kpk vankt vkgs- ¼dkWLVka>k et al., 2008½ 

•	 vksfjlk] Hkkjre/;s] 1999P;k lqij pØhoknGkP;k ÁHkkokph nksu rkyqD;kae/khy 409 [ksMsxkokae/khy [kkjQqVhlg 
vkf.k [kkjQqVhf'kok;P;k rqyusr nk[koys dh [kkjQqVhapk fujksxh vk/kkj vlysY;k [ksM~;kauk y{k.kh;i.ks]dh 
fujksxh [kkjQqVh vlysY;k LFkkukais{kk deh çk.kgkuh >kyh] tjh rsFks vxksnj psrko.kh feGkyh gksrh vkf.k 
R;kr vU; lkekftd vkf.k vkfFkZd ckch lkehy gksR;k- ¼nkl vkf.k foulsaV] 2009½
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vfydMhy gokeku lacaf/kr rhozrk] tls m".kygjh] nq"dkG] iwj] pØhoknGs] vkf.k taxykrhy 
vkx] T;ke/;s ifjfLFkrhdhps cny] vUu mRiknukr vkf.k ik.kh iqjoB~;ke/;s O;R;;] ik;kHkwr 
lqfo/kka vkf.k olkgrhauk uqdlku] foÑrh vkf.k e`R;w] vkf.k ekufld vkjksX; vkf.k ekuoh 
lqn`<rslkBh ifj.kke ;kapk lekos'k vkgs- ns'kkauk loZ Lrjkaps fodkl] gs ÁHkko dkgh Hkkxkae/;s 
¼IPCC½ orZeku gokeku oSfo/;klkBh lT;rsP;k y{k.kh; derjrslkscr lqlaxr vkgsr- 

gokeku cnykps vuqdwyu ;kstusps /;s;] oSfo/;iw.kZ mithfodk i;kZ; vkf.k etcwrhlkBh 'kk'or LFkkfud 
fdaok LFkkfudkauh vkiysls dsysys mik;;kstu 'kks/kwu dk<.ks] fo'ks"kr% gokeku laosnu'khy Hkkxkr tls Ñ"kh] 
taxy] i;ZVu bR;knh- fdukjh Hkkxkr] vuqdwyukph vko';drk] ;k {ks=krhy yksdkauk R;kaP;k mithfodslkBh 
uSlfxZd vkiRrh] ekuoh yksdla[;sps fdukjiêhoj mPp dsanzhdj.k] eRL;ks|ksx {ks=ke/;s ck;dkaph HkDde Hkwfedk] 
fdukÚ;koj m|ksxkaP;k la[;sps mPp ,d=hdj.k LFkkuh; leqnk;ke/;s dedqorrsyk tksMwu fulfxZd fdukjh 
LFkkfudkP;k [kpkZoj bR;knhP;k mPp tks[kheh'kh lacaf/kr lkeksjs tkos ykx.kkÚ;k vf}fr; vkOgkukaeqGs] vf/kd 
mPp gksrs-

R;keqGs fdukjh {ks=kae/;s mithfodsyk lqjf{kr dj.;klkBh vkf.k v'kk {ks=kae/;s ,dw.k dY;k.kklkBh cnykauk 
vuqlj.ks vfr'k; ;ksX; vkgs-

 

Impacts from recent climate-related extremes, such as heat waves, droughts, floods, 
cyclones, and wildfires, include alteration of ecosystems, disruption of food production 
and water supply, damage to infrastructure and settlements, morbidity and mortality, 
and consequences for mental health and human well-being. For countries at all levels of 
development, these impacts are consistent with a significant lack of preparedness for current 
climate variability in some sectors (IPCC)

The goal of climate change adaptation planning is to find local or locally adapted sustainable solutions 

for robust and diversified livelihood options, especially in climate-sensitive sectors like agriculture, 

forestry, tourism etc. In the coastal areas, the need for adaptation becomes further high due to the 

unique challenges that these areas face for their livelihoods in terms of higher risk of natural disasters, 

high concentration of human population on the coastline, stronger role of women in the fisheries sec-

tor, concentration of polluting industries on the coast at the expense of natural coastal habitats adding 

to the vulnerability of the local communities, etc.

Therefore, adapting to climate change is of high relevance for protecting livelihood security of commu-

nities in coastal areas and overall well-being of such areas.

 

Okkf"kZd: fdukjh ifjfLFkrhdh] gokeku cny vkf.k 'kk'or mithfodk ;ke/khy ijLij laca/k let.;klkBh 
ladYiukRed 

Figure: Conceptual Framework to understand interrelationship between coastal ecosystems, climate change and 
sustainable livelihood
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2.11.2 Synergies and Trade-offs: climate change, disaster risk, coastal and marine biodiver-
sity and rural livelihoods
Though the objective of both climate change adaptation and disaster risk reduction is reducing the 

vulnerability of the local communities, some climate change adaptation and disaster risk interventions 

may unintentionally leave people more vulnerable than before to the impacts of natural disasters and 

vice versa.

This is not because of lack of understanding of the interlinkages between climate change and disas-

ters. At the framework level, international conventions and national policies on climate and disaster 

do recognise the linkages between climate change adaptation and disaster risk reduction. There is 

also no dearth of scientific evidence that different elements of biodiversity and ecosystem services are 

the foundation of livelihoods of human communities (MEA, 2005) and also reduce the vulnerability of 

human communities to the negative impacts of climate change and disasters (IPCC 2007). The chal-

lenge, however, lies in identifying the activities and strategies that may be mutually beneficial (inter-

linkages), or may diminish the efforts of the other sectors (trade-offs) in a particular context. It may not 

be possible to develop a global equation on the interlinkages between various sectoral strategies as the 

linkages may be highly context specific.

For environmental sustainability, livelihoods can be categorised broadly into three categories based on 

the level of utilisations of natural resource base. The first category can be of those livelihood activities 

that do not harm natural resources; the second category of livelihood activities would be where the live-

lihood activities strive to maintain the existing natural resource base. And the third category capitalises 

on the opportunities created by cli- mate variability and change. Livelihood activities falling under these 

three categories bring synergies with climate change adaptation efforts, while all other activities that 

negatively affect the quantity or quality of biodiversity and other ecological resources, will disrupt the 

ecosystem balance, and subsequently decreases the ability of the ecosystems to regulate the disaster 

risk. This renders the livelihoods socially unsustainable.

This delicate relationship between livelihoods and ecosystem stability is further stressed when the 

ecosystems and human communities are impacted by climate change and variability. The greatest 

impact of climate change is on biodiversity and disruption of ecosystem services. However, the impacts 

of climate change on ecosystems and their services will not be distributed equally around the world. 

Dry lands, mountain regions and Mediterranean regions are likely to be more vulnerable than others 

(Gitay et al., 2001) and ecosystem degradation is largest in these regions (Hassan et al., 2005, cited 

from IPCC 2007). The threat is also greater in communities and areas that have a high dependency 

on the natural resources for their lives and livelihoods. Rural populations living in the coastal areas of 

developing countries are, therefore, among the most vulnerable group of communities due their high 

vulnerability and low adaptive capacities.

2.11.2 leUo; vkf.k oLrw&fofue;% gokeku cny] vkiRrh tks[khe vkf.k fdukjh 
vkf.k leqnzh tSofofo/krk vkf.k xzkeh.k mithfodk
tjh gokeku cny vuqdwyu vkf.k vkiRrh tks[khe dikrh nksUghps mís'; LFkkfud leqnk;kph dedqorrk deh 
dj.ks vlys] dkgh gokeku cny vkf.k vkiRrh tks[khe gLr{ksi yksdakauk uSlfxZd vkiRrhP;k ÁHkkokP;k iwohZis{kk 
vuko/kkukus vf/kd dedqor cuÅ 'kdrkr vkf.k ;kmyVgh gksÅ 'kdrs- 

gs gokeku cny vkf.k vkiRrh ;krhy laca/k let.;kph deh vlY;kus gksr ukgh- pkSdVhP;k Lrjkoj] gokeku 
vkf.k vkiRrhoj vkarjk"Vªh; vf/kos'ku vkf.k jk"Vªh; /kksj.ks gokeku cny vuqdwyu vkf.k tks[khe dikrhrhy 
laca/k vksG[kw 'kdrkr- tSofofo/krk vkf.k ifjfLFkrhdh lsok ekuoh leqnk;kP;k mithfodspk ik;k vkgsr 
vkf.k rlsp gokeku cny vkf.k vkiRrhP;k ¼IPCC 2007½ ÁHkkokus ekuoh leqnk;kP;k dedqorrk ?kVhr 
udkjkRed ÁHkko Vkdrkr ;kps dkghgh oSKkfud iqjkos ukghr ¼MEA] 2005½- rjhgh] miØes vkf.k j.kuhrh 
;kauk vksG[k.;kr vkOgku vkgs] ts ijLij ykHknk;d ¼ijLij laca/k vl.kkjh½ vlw 'kdsy fdaok ,[kk|k fof'k"V 
lanHkkZr vU; {ks=kP;k ¼oLrw&fofue;½ ç;Rukauk deh d: 'kdsy- fofo/k foHkkxh; uhfrae/;s laca/kkaoj tkxfrd 
lq= fodflr dj.ks 'kD; vlw 'kdrs dkj.k gs laca/k mPp lanHkZ fuf'pr vlrkr-	

i;kZoj.kh; fVdkoklkBh] mithfodk uSlfxZd L=ksrkaP;k vk/kkjkoj eq[;r% rhu oxkZae/;s oxhZÑr dsY;k tkrkr- 
ifgyk oxZ tks uSlfxZd L=ksrkauk uqdlku djr ukgh v'kk mithfodk midzekapk vkgs( nqljk oxZ v'kk 
mithfodk L=ksrkapk vkgs ts mithfodk L=ksr vLrhRokr vlysY;k uSlfxZd L=ksrkaP;k vk/kkjkauk jk[k.;klkBh 
Á;Rukaph ijkdk"Bk djrkr( vkf.k rhljk oxZ gokeku oSfo/; vkf.k cnyk}kjs fuekZ.k dsysY;k la/khauk HkkaMoy 
cuorks- mithfodk miØe ;k rhu oxkZe/;s ;srkr ts gokeku cnykP;k vuqdwyu Á;Rukae/;s leUo; vk.krkr] 
tsOgk loZ brj miØe tSofofo/krsP;k Áek.k vkf.k ntkZoj vkf.k ifjfLFkrhdh L=ksrkaoj udkjkRed ÁHkko 
Vkdrkr] ifjfLFkrhdh lerksy fc?kMorkr vkf.k R;kuarj vkiRrh tks[khesyk fu;ehr dj.;kph ifjfLFkrhdhph 
{kerk deh djrkr- gs mithfodsyk lkekftdi.ks v'kk'orrk nsrkr-

gs mithfodk vkf.k tSofofo/krk fLFkjrse/kY;k laca/kkauk n'kZors tsOgk ifjfLFkrhdh vkf.k ekuoh leqnk; gokeku 
cny vkf.k oSfo/;kus ÁHkkfor gksrkr rsOgk vk.k[kh rk.kY;k tkrkr- gokeku cnykpk tSofofo/krk vkf.k 
ifjfLFkrhdh lsokaP;k O;R;;koj lokZr eksBk ÁHkko vkgs- rjhgh] gokeku cnykpk ifjfLFkrhdh vkf.k R;kaP;k 
lsokoj ÁHkko txkr loZ= leku Áek.kkr foHkkxyk tk.kkj ukgh- dksjM~;k tfeuh] ioZrh; Hkkx vkf.k Hkwe/; 
Hkkx brjkais{kk ¼xhrk; et al., 2001½ vf/kd dedqor gksÅ 'kdrkr vkf.k ifjfLFkrhdh Úgkl ;k {ks=kae/;s ¼glu 
et al., 2005] IPCC 2007e/;s mYysf[kr½ lokZf/kd gksÅ 'kdrs-- T;k Hkkxkae/;s mithfodk vkf.k thouklkBh 
uSlfxZd L=ksrkaoj mPp Áek.kkr voyacu vlrs R;k {ks=kr vkf.k leqnk;kr /kksds vf/kd vkgs- fodluf'ky 
jk"VªkP;k fdukjh {ks=ke/;s xzkeh.k yksd jgkrkr] Eg.kwu R;kaP;k mPp dedqorrs vkf.k fuEu vuqdwyu {kerseqGs 
leqnk;kP;k lokZr dedqor xVkr vkgsr- 



2.11.3 vkiRrh tks[khe dikrvkf.k gokeku cny vuqdwyuklkscr leUo; vkf.k 
oLrw&fofue;-
mithfodkauk ¼iksesjkW; et al 2006½ lq/kkj.;kl enr dj.;klkBh vkiRrh tks[khe dikrhlkBh vusd vH;kl 
fVdkow uhfr n'kZorkr- vkiRrh tks[khe dikrh uhfre/;s fdukjh yksdkaph vuqdwyu {kerk ok<o.;kpk lekos'k 
vkgs] ¼iksesjkW; et al 2006(IPCC 2012½ T;keqGs mithfodk i;kZ; mRre laÁs"k.kkus vkf.k tkx`drsus ok<oys tkrs 
tks gokeku cnykP;k udkjkRed çHkkoklkBh ns[khy deh dedqor vlrks- 

tsFks cgqrsd DRR miØe leqnzh vkf.k fdukjh lajf{kr {ks=ka'kh vkf.k fdukjh leqnk;kP;k mithfodka'kh 
lgfØ;kf'ky vlrkr] rsFks oLrw&fofue;klkscr dkgh miØe vlrkr] tls tls dlqjhuk bfDolsVQksyh;klg 
fdukj~;koj pØokrkP;k laj{k.kklkBh ¼NDMA 2008½okrjks/kd o`{kkjksi.k] T;kpk fdukjs vk[kMY;keqGs ¼ckyw 
2008½ leqæh dklokaP;k oLrhoj çfrdwy >kysyk çfrdwy ifj.kke >kY;kps vk<Gys gksrs- mijks/kdi.ks] 
vkti;Zar ÁHkkfori.ks ikrG okrjghr o`{kkjksi.k tSo <kyh ¼QksCl vkf.k czkWMgsM 2007½ Eg.kwu LFkkiu dj.ks 
vktoj 'kD; >kys ukgh- gs mnkgj.k ifjfLFkrhdh lsok O;kikjkph ifjfLFkrh fuekZ.k dj.;kP;k xjtsyk ikfBack 
nsrs] ts ifjfLFkrhdh lsokoj miØekaP;k R;kaP;k ÁHkkokauwlkj Ák/kkU; ns.;kl enr djsy-

fujh{k.k dsysY;k vkf.k vankt dsysY;k gokeku cnykP;k çHkkoke/;s leqæh vkf.k fdukjh tSo fofo/krk 
;kaP;klkBh tks[ke vk.k[khup ok<rs- gokeku cny fdukjh ifjfLFkrhdhps udkjkRed ÁHkko fdukjh iwj 
vkf.k brj vfr'k; Álaxkalkj[;k ¼IPCC 2012½ uSlfxZd vkiRrhapk /kksdk ok<owu BGd djsy- vuqdwyu 
gokeku cnykP;k udkjkRed ÁHkkokyk yksd vkf.k ik;kHkwr lqfo/kkaph dedqorrk deh dj.;klkBh ,d 
egRokph O;oLFkkiu uhfr vkgs- CCA varosZ'ku LFkkfud vkf.k i;ZVd ik;kHkwr lqfo/kkalkBh tks[khe deh djrs 
vkf.k i;ZVd la/kh ¼ikjh et al 2007½ ok<ors- rjhgh] oLrw&fofue; vuqdwyu i;kZ;kalkscr n'kZoys tkrkr 
tls tfeuhP;k okijkr Ñ"kh ljko vkf.k tythoulkBh okij.;klkBh cny] T;kaP;keqGsoLrhLFkkukaph gkuh 
vkf.k j~gkl] ?kql[kksj ijdh; Átkrh iljo.ks vkf.k fdukjh Ánw"k.k &vlscny ts eRL;ks|ksx gkuh] LFkkfud 
mithfodsoj ÁHkko gks.ks] vkf.k gokeku cnykP;k ÁHkko rlsp uSlfxZd vkiRrh R;kaP;kleksj ;sÅu fdukjh 
leqnk;kyk vf/kd dedqor cuo.ks vls ifj.kke d: 'kdrs- 

rlsp] CCA i;kZ; ¼leqnzh fHkarh] iwjQkVd vkf.k Hkjrh&vksgksVhps vMFkGs vkf.k ehBkP;k ik.;kps voS/k Áos'k 
vMFkGs½ lajf{kr dBh.k ik;kHkwr lqfo/kk Eg.kwu ok<oY;k] T;k laj{k.k ok<o.;kl vÁHkkoh vkgsr] R;k,soth] rs 
uSlfXkZd vkiRrhaph tks[khe ok<or vkgsr vkf.k fdukjh ladkspkeqGs LFkkfudkaph gkuhe/;s ;ksxnku nsr vkgsr 
v'kh rØkj vkyh vkgs ¼Dukst et al 2004( jkspsYyk usoky et al 2005½- v'kkCCA uhfryk xSj vuqdwyu ¼cVZu 
1996½ EgVysys vkgs] nh?kZdkGklkBh tSofofo/krk vkf.k ifjfLFkrhdh fLFkjrsyk rMtksM djkoh ykxw 'kdrs( 
rs dsoG vkiRrh tks[khe ok<or ukghr] rj yksdkaP;k mithfodk la/kh deh djrkr vkf.k R;kauk gokeku 
cnyklkBh vf/kd dedqor cuorkr- 

2.11.3 Synergies and trade-offs with disaster risk reduction and climate change adaptation
A number of studies indicate that sustainable strategies for disaster risk reduction help improve liveli-

hoods (Pomeroy et al 2006). Disaster risk reduction strategies involve enhancement of the adaptive 

capacity of the coastal population, which also increases the livelihood options through better com-

munication and awareness (Pomeroy et al 2006; IPCC 2012). The coastal population, with enhanced 

adaptive capacities, is also less vulnerable to the negative impacts of climate change.

While most of the DRR activities are synergistic with the objectives of marine and coastal protected 

areas and the livelihoods of coastal communities, there are certain activities with trade-offs, such 

as shelterbelt plantation on the shoreline with Casuarina equisetifolia for cyclone protection (NDMA 

2008), which reportedly has adverse effects on the nesting of sea turtles by causing beaches to shrink 

(Balu 2008). Ironically, it has also not been possible so far to establish the effectiveness of thin shelter-

belt plantations as bio-shields (Forbes & Broadhead 2007). This example supports the need to build 

scenarios of ecosystem services trade-offs, which will help prioritise activities based on their impacts 

on ecosystem services.

Threats to marine and coastal biodiversity are further enhanced in light of the observed and predicted 

impacts of climate change. Climate change will have heightened negative impacts on the coastal 

ecosystems by increasing the risk of natural disasters such as coastal flooding and other extreme 

events (IPCC 2012). Adaptation is an important management strategy for reducing the vulnerability 

of people and infrastructure to the negative impacts of climate change. CCA interventions reduce the 

threats to habitats and tourism infrastructure and therefore enhance tourism opportunities (Parry et al 

2007). However, trade-offs can be seen with the adaptation options such as modification of land use 

for agricultural practices and aquaculture, which may lead to habitat loss and degradation, spread of 

invasive alien species and coastal pollution – changes that may result in loss of fisheries, affecting local 

livelihoods and ultimately leaving the coastal communities more vulnerable to the negative impacts of 

climate change and natural disasters than before.

Similarly, protective hard infrastructure raised as CCA option (such as seawalls, floodgates and tidal 

barriers and saltwater-intrusion barriers) have been reported to be ineffective in extending protection, 

rather enhancing the risk of natural disasters and contributing to habitat loss due to coastal squeeze 

(Knogge et al 2004; Rochelle- Newall et al 2005). Such CCA strategies, termed as mal-adaptation 

(Burton 1996), may compromise biodiversity and ecosystem stability in the long term; they not only 

increase disaster risk, but also diminish livelihood opportunities of the population and make them more 

vulnerable to climate change.



2.11.4 Marine and coastal protected areas and livelihood security
Coastal communities, especially those in the developing countries, depend largely on fisheries for their 

livelihoods (Pérez 2010; Koziell 2001). With the increasing population, the need for fish catch is also 

increasing. Marine and coastal protected areas play a crucial role in maintaining the fish population in 

the sea and help meet the increasing demand for fish and support coastal livelihoods. These pro-

tected areas, if partially or entirely closed to fishing, have proved to be very effective in association with 

conventional fisheries management in rebuilding damaged fish stocks and in giving all stocks some 

stability. In several regions, fish stocks have increased rapidly following the establishment of marine 

protected areas (MPAs). Far from hurting the fishing industry, MPAs have led to enhanced catches, 

hence providing a direct economic benefit. The larger stocks inside the reserves export their offspring 

to fishing grounds through ocean currents. Juveniles and adults may also emigrate from the re- serves, 

so boosting fisheries nearby (Kelleher 1999).

Certain livelihood activities negatively affect marine and coastal habitats and species and thus hinder 

the sustainability of MPAs. The use of two ecosystem services “capture fisheries and freshwater” is 

now well beyond levels that can be sustained even at current demands, much less future ones (MEA 

2005). The role of the shipping industry in spreading invasive alien species is known to threaten sever-

al ecosystems (IOC/UNESCO, IMO, FAO and UNDP 2011). Tourism is emerging as another important 

livelihood activity among coastal communities. The values of tourism increase when the areas receive 

some degree of protection. Marine and coastal protected areas, therefore, are instrumental in bringing 

income to the coastal communities in the form of tourism. Coastal tour- ism is a double-edged activity: 

on one hand it has the potential to contribute to socio-economic achievements and, on the other hand, 

its fast and uncontrolled growth can be the major cause of degradation of the coastal environment and 

loss of local identity and traditional cultures (SCBD 2004).

A very important issue, when discussing trade-offs, is the perceived loss of livelihood opportunity of 

the coastal populations due to restricted resource use in a marine protected area. The designation and 

expansion of protected areas apparently have also brought associated social and ecological costs and 

can threaten the long-term viability of the protected areas themselves (Pimbert and Jules 1997). This 

lack of livelihood security and loss of trust ultimately undermine conservation objectives as the rates of 

extraction intensify in areas surrounding the marine and coastal protected areas.

2.11.4 leqnzh vkf.k fdukjh lqjf{kr {ks= vkf.k mithfodk lqj{kk 
fdukjh leqnk;] fo'ks"kr% fodluf'ky jk"Vªkrhy R;kaP;k mithfodslkBh ¼isjst 2010( dks>sy 2001½ eksB~;k  
Áek.kkr eRlks|ksxkoj voyacwu vlrkr- ok<R;k yksdla[;slkscr] eklG~;k idM.;kph vko';drkgh ok<r 
vkgs- leqnzh vkf.k fdukjh lqjf{kr {ks= lkxjkr eklG~;kaP;k la[;syk jk[k.;klkBh egRokph Hkwfedk ikj ikMr 
vkgsr vkf.k eklG~;kaph ok<rh ekx.kh iw.kZ dj.;kl enr djr vkgsr- rlsp fdukjh mithfodsyk ikfBack 
nsr vkgsr- gs lqjf{kr {ks=] eklsekjhlkBh FkksMsQkj fdaok iw.kZp can dsys] rj ijaijkxr eRL;ks|ksx O;oLFkkiukr 
uqdlku >kysyk eklGhpk lkBk iqufuZfeZrh dj.;kr vkf.k loZ lkB~;kyk dkgh Áek.kkr fLFkjrk nsr vkgsr- 
vusd Áns'kkae/;s eklG~;kapk lkBk leqnzh lqjf{kr {ks=kP;k ¼MPAs½ LFkkiusuarj tyni.ks ok<r vkgs- eklGh 
m|ksxkyk uqdlku iksgksapo.;kiklwu nwj MPAs us ok<rs idM.ks lq: dsys] R;keqGs ÁR;{k vkfFkZd Qk;nk Ánku 
djr vkgs- egklkxjkrhy ÁokgkP;k ek/;ekrwu eklsekjh dkj.kklkBh R;kaph larrh vk;kr lkB~;krhy eksBk lkBk 
vkgs- vYio;hu vkf.k ÁkS<gh lkB~;kiklwu LFkkukarjhr gksÅ 'kdrkr] Eg.kts toGiklps eRlks|ksxkauk l'kDr 
cuosy ¼dsyjgsj 1999½-

fof'k"V mithfodk miØe leqnzh vkf.k fdukjh LFkkfud vkf.k Átkrhoj udkjkRed ÁHkko Vkdrkr vkf.k Eg.kwu 
MPAs ph 'kk'orrk Fkksiorkr- nksu ifjfLFkrhdh lsokapk mi;ksx ^eRL;ks|ksx vkf.k rkts ik.kh^ idM.ks vkgs tks 
vkrk orZeku ekx.kh iw.kZ dj.;kP;k LrjkaP;k iq<s xsyk vkgs] Hkfo";kr vf/kd deh vlsy ¼MEA 2005½- ?kql[kksj 
ijdh; Átkrhauk iljo.;kr ukSdk m|ksxkaph Hkwfedk vusd ifjfLFkrhd O;oLFkkauk /kksdk iksgkspforkauk fnlwu 
;sr vkgs- ¼IOC/UNESCO, IMO, FAO vkf.k UNDP 2011½- i;ZVu gk fdukjh leqnk;ke/;s nqljk egRokpk 
mithfodk miØe Eg.kwu mn;kl ;sr vkgs- i;ZVukps ewY; rsOgk ok<rs tsOgk R;k {ks=kyk dkgh çek.kkr laj{k.k 
feGrs- fdukjh vkf.k leqnzh laj{k.k {ks= R;keqGs fdukjh leqnk;kauk i;ZVukP;k :ike/;s mRiUu vk.kr vkgs- 
fdukjh i;ZVu nq/kkjh miØe vkgs% ,dk gkrh ;ke/;s lkekftd&vkfFkZd lk/;kps ;ksxnku dj.;kph {kerk vkgs 
vkf.k nqljhdMs ;kph tyn vkf.k vfu;af=r ok< fdukjh i;kZoj.kkps vkf.k LFkkuh; vksG[k rlsp ikjaikjhd 
laLÑrhP;k Úgklps Áeq[k dkj.k vlw 'kdrs (SCBD 2004).

,d egRokph leL;k] oLrw&fofue;kph ppkZ djrkauk] fdukjh lqjf{kr {ks=ke/;s e;kZfnr L=ksr okijkeqGs rh 
fdukjh yksdkaP;k mithfodk la/khpk dFkhr gkuh vkgs- lajf{kr {ks=kps vfHk/kku vkf.k foLrkj ;kauh lacaf/kr 
lkekftd vkf.k ifjfLFkrhd [kpkaZuk ,d= vk.kys vkgs vkf.k lajf{kr {ks=kaP;k nh?kZdkyhu O;ogk;Zrsl Lor%gwu  
/kksdk mRiUu dsyk vkgs- ¼IyhacVZ vkf.k tq,y 1997½- fdukjh vkf.k leqnzh lajf{kr {ks=ke/;ss mRiknukpk nj tkLr 
vlY;kus] mithfodsP;k lqj{ksph deh vkf.k fo'okl xeko.ks ;kauh 'ksoVh lao/kZu mís'kkyk <klGwu Vkdys vkgs-
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2.11.5 gokeku cny vuqdqyu vkf.k mithfodkae/;s laHkkO; leUo; vkf.k 
oLrw&fofue;
gokeku cny vuqdwyukus yksdkaph lkekftd vkf.k i;kZoj.kkRed 'kk'or mithfodsus vuqdwyu {kerk ok<okoh 
vkf.k ,dhdMs laosnuf'ky tSofofo/krsyk vkf.k mithfodk /kksj.k vkf.k tSofofo/krse/;s vkf.k ifjfLFkrhdh 
yofpdrse/;s laHkkO; oLrw&fofue; vksG[kkosr- 

vH;klkauh vankt ykoyk dh gokeku cny vusd ifjfLFkrhdhoj Áfrdwy ÁHkko Vkdsy] fo'ks"kr% fdukjh 
vkf.k leqnzh ifjfLFkrhdh] vkf.k lokZr dedqor vlysyss fdukjh {ks=- gokeku cnykeqGs yksdkaP;k mithfodk 
Á.kkyhoj nckokph vaeyctko.kh O;kidi.ks letyh xsyh ukgh- fdukjh ifjfLFkrhdhr jgk.kkÚ;k yksdkaps 
dedqorsP;k fof'k"V Ádkjps Kku fojG vkgs- rjhgh] vlk vankt ykoyk tkrks dh fdukjh yksdla[;k] 
fo'ks"kr% xjhc] gokeku cnykP;k ÁfrdwyÁHkkokauk R;kaP;k gokeku &laosnu'khy Hkkx tls eRlks|kaxkoj R;kaP;k 
mithfodslkBh voyacwu jgk.;keqGs fuEu vuqdwyu {kerseqGs vf/kd dedqor vkgsr vkf.k gs uSlfxZd vkiRrh 
vkf.k vrh Álaxkph tks[khe ok<ors-

tsOgk gokeku cny vuqdwyu /kksj.ks vkiRrh tks[khesyk tSofofo/krsP;k nh?kZdkyhu udkjkRed ÁHkkokeqGs 
dedqorrsyk ok<ow 'kdrs rsOgk oLrw&fofue; ikghyk tkrks- rlsp gokeku cnykP;k ÁHkkokyk dkgh mithfodk 
gLr{ksi vtk.krsi.kh yksdkauk iwohZis{kk vf/kd dedqor djrkr- mnkgj.kkFkZ] xzkeh.k ik;kHkwr lqfo/kk fodkl tls 
ioZrh; Áns'kkr [ksMsxkokrhy jLrs] gokeku cny vuqdwyrsps /;s; tj ioZrkae/;s njM dkslG.;kpk /kksdk y{kkr 
?ksryk xsyk ukgh] rj vkorZ vkiRrhar ifjofrZr gksÅ 'kdrs- oLrw&fofue;kps nqljs {ks= taxy vkf.k ckxdke 
'ks=ke/;s vlrs] tsFks eksB~;k Áek.kkr ,dy&Átkrh o`{kkjksi.k] fo'ks"kr% fons'kh Átkrhaps tfeuhP;k /kwisP;k  
/kksD;ke/;s] fo'ks"kr% fons'kh dhVd vkØe.k vkf.k tfeuhps iks"kdrRokps vlarqyu gksÅ 'kdrs-

vuqdwyukoj y{k dsanzhr dj.;kP;k miØekf'kok; ;sFks dkgh mik;kps Á;Ru vkgsr] T;keqGs tks[khe dikr 
Á;Rukapk udkjkRed ÁHkko iMw 'kdrks- dkcZu VªsfMaxe/;s uohu la/kh miyC/k vkgsr T;k tfeuhoj o`{kkjksi.k 
dj.;kl ÁksRlkgu nsrkr- T;kr fons'kh Átkrhapk eq[;r% lekos'k vkgs o vusdnk ,dlqjh Lo:ikr vkgsr- ;k 
ifjfLFkrheqGs ifjfLFkrhdh jpuk o ln`";koj ,dk cktwyk v<FkGk vk.kw 'kdrkr- o nqlÚ;k cktwyk rh tehu 
tkLr 'kk'or vuqdwyuklkBh okij.;kph la/kh feGowu nsrkr- brj miØekaeqGs vkiRrh tks[khe ok<w 'kdrs o 
T;keqGs oLrw&fofue; fnlw 'kdrs- o R;keqGs i;kZoj.k ifjfLFkrhdhe/;s vuqdwyukP;k Á;Rukauk vMFkGk ;sÅ 
'kdrks- mnk% TkkLr mrkjkoj o`{kkps o`{kkjksi.k fdaok cka/kdke dsY;kus ekrhph /kqi o tfeuhph ?klj.k igkMh 
Hkkxkr gksm 'kdrs vkf.k R;keqGs R;k HkkxkP;k mithfodk lqj{kslkBh vkf.k ,danj fodklklkBh ok<ho /kksdk cuw 
'kdrs

ojhy gokeku cny vuqdwyu@fuokj.k /kksj.ks tSofofo/krk vkf.k ifjfLFkrhdh fLFkjrsph nh?kZdkykr rMtksM 
d: 'kdrkr- ;keqGs vkiRrh tks[khep ok<r ukgh rj yksdkaP;k mithfodk la/kh] R;kauk gokeku cnykyk  
vf/kd dedqor cuor] deh gksrkr-

 

2.11.5 Possible synergies and trade-offs in Climate Change Adaptation and Livelihoods
Climate change adaptation must enhance adaptive capacities of people through socially and envi-

ronmentally sustainable livelihoods and resilient ecosystems on one hand and recognise any possible 

trade-offs between livelihood strategies and biodiversity and ecosystem resilience.

Studies forecast that climate change will adversely affect many ecosystems particularly the coastal and 

marine ecosystems and the most vulnerable areas are coastal areas. The implications of stress from 

climate change on people’s livelihood systems are not widely understood. Knowledge on special forms 

of vulnerability of people living in coastal ecosystems is sparse. However, it is predicted that the coastal 

population, particularly the poor, is relatively more vulnerable to the adverse impact of climate change 

due to their low adaptive capacities and greater dependence on climate-sensitive sectors like fisheries 

for their livelihoods and heightened risk of natural disasters and extreme events.

Trade-offs can be seen when climate change adaptation strategies may increase the vulnerability of 

communities to disaster risk, via long-term negative impacts on biodiversity. Similarly, some livelihood 

interventions can unintentionally leave people more vulnerable than before to the impacts of climate 

change. For example, rural infrastructure development such as village roads in hilly terrain, aiming 

at climate change adaptation may lead to recurring disasters, if the landslide hazard of that hill is not 

taken into account. Another area of trade-off can be in the forestry and horticulture sector, where 

large-scale single-species plantations, especially with exotic species may run into the risk of soil ero-

sion, exotic pest invasion and soil nutrient imbalance.

Apart from adaptation focused activities, there are certain mitigation efforts that may have a negative 

impact on risk reduction efforts. The new opportunities in carbon trading encourage raising plantations 

on the available land, which consist of mostly exotic species, and very often in the form of monocul-

ture. This phenomenon may disrupt the ecosystem structure and services in that landscape on the 

one hand, and take away the opportunity to use that land for more sustainable adaptation options on 

the other hand. Trade-offs can also be seen when disaster risk may increase due to other sectoral ac-

tivities, which may hamper adaptation efforts in an ecosystem. For example, plantation or construction 

activity on a steep slope may lead to soil erosion and landslide in the hill areas, leading to increased 

risks for livelihood security and overall development of the area.

The above climate change adaptation/mitigation strategies may compromise biodiversity and ecosys-

tem stability in the long term. This not only increases disaster risk, but also diminish livelihood oppor-

tunities of the population, making them further vulnerable to climate change.
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2.12 ewG dkj.k% fofHkUu 
ifjfLFkrhdh lsokae/khy 
oLrw&fofue;

fLFkj vkf.k tSofofo/k ifjfLFkrhdh vusd lsok Ánku 
djrkr] T;k vusd ekxkZauh lqlaokn lk/krkr- ;keqGs 
ifjfLFkrhdh lsokaps ijLijka'kh udkjkRed fdaok ldkjkRed 
laca/k gksrkr- dkgh ifjfLFkrhdh lsok ldkjkRedi.ks ,d= 
cnyrkr ¼,dk lsosr ok<>kyh dh nqljhrgh ok< gksrs½ 
vkf.k brj ,d=i.ks udkjkRed cnyrkr ¼,dk lsokr 
ok<>kyh dh nqljhr ?kV gksrs½- ,dk ifjfLFkrhdh lsokoj 
y{k dsafær dj.ks Eg.kts R;kp ifjfLFkrhdhyk O;oLFkkiu 
vlQy fdaok la?k"kkZP;k fLFkrhe/;s brj ifjfLFkrhdh 
lsosiklwu laHkkO; ÁHkkokiklwu vyx dj.ks gks;- ¼,YefDoLV 
et al 2011½-

2.12 The root cause: 
Trade-offs between 
different ecosystem 
services

Stable and bio-diverse ecosystems provide multiple 

services, which interact in multiple ways. This makes 

the ecosystem services relate to each other either 

negatively or positively. Some ecosystem services 

co-vary positively (an increase in one service means 

another also increases) and others co-vary negatively 

(an increase in one service means another decreases). 

Focusing on one ecosystem service in isolation from 

the possible impacts on other critical ecosystems 

services provided by the same ecosystem leads to a 

situation of conflict and management failure (Elmqvist 

et al 2011).



Marine and coastal ecosystems around the world are experiencing an increasing demand for their 

diverse ecosystem services, required for different sectors such as fisheries, tourism, biodiversity con-

servation, climate change adaptation, disaster risk reduction, and so on. The viability of many activities 

of these sectors is dependent on the services provided by the same ecosystem. In such situations, 

progress towards one objective such as increasing fish production has often been at the cost of other 

objectives such as conserving biological diversity or improving water quality (MEA 2005), and this is 

known as a ‘trade-off ’. These trade-offs exist even within the ‘green sector’.

Significant co-benefits, synergies, and trade-offs exist between mitigation and adaptation and among 

different adaptation responses; interactions occur both within and across regions (very high confi-

dence). Increasing efforts to mitigate and adapt to climate change imply an increasing complexity of 

interactions, particularly at the inter- sections among water, energy, land use, and biodiversity, but tools 

to understand and manage these interactions remain limited. Examples of actions with co-benefits 

include (i) improved energy efficiency and cleaner energy sources, leading to reduced emissions of 

health-damaging climate-altering air pollutants; (ii) reduced energy and water consumption in urban 

areas through greening cities and recycling water; (iii) sustainable agriculture and forestry; and (iv) 

protection of ecosystems for carbon storage and other ecosystem services. 

Way forward:
Stable ecosystems are the foundation for achieving the goals of reduced vulnerability, and higher 

adaptive capacities towards climate and disaster risk reduction. In the coastal ecosystems, the role 

of biodiversity and ecosystem services is further critical due to high dependence of communities on 

natural resources for livelihoods. Adopting an ecosystem approach in the overall development planning 

should be top priority for the region. Conservation of ecosystems and biodiversity provide multiple 

benefits in the long run, and will automatically minimise the trade-offs between actions of various 

sectors. Adopting ‘no regrets’ measures, such as planting mangroves to stabilise coastal land and 

climate-proofing key investments, can go a long way towards reducing vulnerability.

Sectoral studies on assessing the combined vulnerability (DFID 2004) and cumulative risk due to cli-

mate change and disasters, and identifying sector-specific synergies and trade-offs and their long-term 

impact on the coastal and marine ecosystems are immediately needed in the country. This will not only 

help each sector identify climate related disaster risk to their activities but will also facilitate the state 

governments in prioritising coastal conservation action at the vulnerable locations and ecosystems.

It is important that the education and trainings of relevant stakeholders include this concept, so that 

a strong support system is created that ensure the success of various government interventions. The 

school and college curriculum must include coastal and marine biodiversity issues as an integrated 

concept in the subject of environmental/ ecological sciences. Climate change and disaster manage-

ment trainings must have coastal and marine biodiversity management as an integrated concept, and 

vice versa.

It is high time to invest in infrastructure, human capacity and information networks at international, na-

tional and regional levels, which are required for efficient vulnerability and risk assessment, early warn-

ing and preparedness planning in the region and also timely rehabilitation and reconstruction work.

Many marine and coastal ecosystems no longer deliver the full suite of ecosystem services upon which 

humans have come to rely (Mengerink et al 2009) due to the existence of trade-offs between the 

activities of different sectors. Trade-offs can be minimised if the primary goal of all the activities in the 

marine and coastal ecosystems is maintaining a sustainable flow of ecosystem services (Rosenberg 

2005; MEA 2005). An inclusive approach to marine and coastal protected area management, com-

prising the following pathways could possibly lead to sustainable management of marine and coastal 

protected areas in general and enhancing support from the coastal communities in particular.

Placing ecosystem services at the centre of all the strategic development planning in marine and 
coastal ecosystems may support decision-makers in framing policies, plans and programmes with 
‘biodiversity in mind’.

txHkjkrhy leqnzh vkf.k fdukjh ifjfLFkrhdh] eRL;ks|ksx] Ik;ZVu] tSofofo/krk lao/kZu] gokekucnykps 
vuqdqyu] vkiÙkh tks[khe dikr v'kk osxosxGîk {ks=kalkBh ykx.kkÚ;k fofo/k ifjfLFkrhdh lsokaP;k ekx.khr 
ok< vuqHkor vkgsr- ;k {ks=krhy vusd miØekaph O;ogk;Zrk R;k leku ifjfLFkrhdh lsokaoj voyacwu vlrs- 
v'kk ifjfLFkrhe/;s] ,dk mfí"VkP;k fn'ksrhy çxrh] tls ek'kkaps mRiknu ok<fo.ks gs lglk nqlÚ;k mfí"VkP;k] 
Eg.ktsp tSfod fofo/krsps lao/kZu fdaok ik.;kP;k xq.koÙksr ¼MEA 2005½ ok< dj.ks ;kP;k fderhoj vlrs vkf.k 
;kyk ^oLrw&fofue;* vls Eg.krkr- gs oLrw&fofue; ^gfjr {ks=kae/;s* ns[khy vlrkr-++

fuokj.k] vuqdqyu vkf.k osxGîk vuqdqyu Áfrlknkae/;s vFkZiw.kZ lg&ykHk] lgfØ;rk] vkf.k oLrq&fofue; 
vfLrRokr vlrks( ijLIkj laokn Áns'kkaP;k ¼vfr mPp vkRefo'okl½ vkr vkf.k çkarkae/;s gksrkr- fuokj.k vkf.k 
gokeku cnyk'kh vuqdqqyukps ok<r tk.kkjs Á;Ru fo'ks"kr% ik.kh] ÅtkZ] tfeu okij] vkf.k tSofofo/krse/khy 
Nsnufcanwik'kh ijLij laoknkae/khy ok<r tk.kkjh xqarkxqar lwfpr djrkr] ijarq gs ijLij laokn letwu ?ks.;kph 
vkf.k O;oLFkkfir dj.;kph lk/kus e;kZfnr vkgsr- lg&ykHkkacjkscjP;k fØ;kaP;k mnkgj.kkr ¼i½ lq/kkfjr ÅtkZ 
dk;Z{kerk vkf.k LoPN ÅtkZ L=ksr T;kaP;keqGs vkjksX;&ck/kd gokeku cnyfo.kkÚ;k ok;w çnw"kdkaps mRltZu 
?kVrs( ¼ii½ 'kgjkaps gfjrdj.k vkf.k ik.;kP;k iqu%okijk}kjs deh dsysyk ÅtkZ vkf.k ik.;kpk okij( ¼iii½ 'kk'or 
Ñ"khvkf.k ou'kkL=( vkf.k (iv) dkcZu lkBo.k o brj ifjfLFkrhdh lsokalkBh ifjfLFkrhdhps laj{k.k-

eq[; L=ksr
dedqorrk deh dj.;kps vkf.k gokeku o vkiÙkh tks[khe dikrhlkBh mPp vuqdquy {kersps /;s; lk/; 
dj.;klkBhpk vk/kkj fLFkj ifjfLFkrhdh vkgsr- fdukjh ifjfLFkrhdhae/;s] tSofofo/krk vkf.k ifjfLFkrhdh  
lsokaph Hkwfedk] lektkP;k mithfodslkBh uSlfxZd lk/kuL=ksrkaojhyvfr ijkyacRokeqGs] fparktud vkgs- 
ifjfLFkrhdh vkf.k tSofofo/krsps lao/kZu nh?kkZo/khlkBh cgqfo/k ykHk nsrs vkf.k R;k}kjs fofo/k {ks=krhy  
fØ;kae/khy oLrw&fofue; i)r vkiksvki deh gksÃy- fdukjh tehu fLFkj dj.;klkBh [kkjQqVhaph ykxoM 
vkf.k gokeku&vojks/kd egRokph xqaro.kwd v'kk mik;kapk voyac d:u dedqorrk deh dj.;kP;k ekxkZoj 
nwjoj tkrk ;sÃy- 

,df=r dedqorrk ¼DFID 2004½ vkf.k gokeku cny vkf.k vkiÙkhaeqGs ,df=r tks[khe ;kaP;k ewY;kadukpk 
{ks=h; vH;kl vkf.k {ks=&fof'k"V lgfØ;rk o oLrw&fofue; vksG[k.ks vkf.k fdukjh o leqnzh ifjfLFkrhdhaojhy 
R;kapk nh?kZdkyhu ifj.kke ;kaph ns'kkr Rofjr xjt vkgs- gs dsoG IkzR;sd {ks=kl gokeku fuxMhr vkiÙkhaph 
tks[khe vksG[k.;kl QDr enrp dj.kkj ukgh rj jkT; ljdkjkauk dedqor fBdk.ks vkf.k ifjfLFkrhdhaojph 
fdukjh lao/kZu dkjokÃ Ák/kkfU;r dj.ks lqyHk djrs- 

f'k{k.kkr o Áf'k{k.kkr lacaf/kr HkkxHkkaMoy/kkjdkaP;k gh ladYiuk lekfo"V gks.ks egRokps vkgs] ts.ksd:u 
,d etcqr vk/kkj Á.kkyh r;kj djrk ;sbZy th fofo/k ljdkjh gLr{ksikauk ;'kLoh cuosy- i;kZoj.kkZRed@
ifjfLFkrhdh foKku ;k fo"k;kr 'kkGk o egkfo|ky;kP;k vH;klØekrhy fdukjh vkf.k leqnzh tSofofo/krk 
eq|kaP;k ,dkRehd ladYiukapk lekos'k vlyk ikfgts- gokeku cny o vkiRrh O;oLFkkiukoj Áf'k{k.kkr fdukjh 
o leqnzh tSofofo/krk O;oLFkkiukP;k ,dkRehd ladYiukapk lekos'k vlykp ikfgts o ;kmyV- 

vakrjjk"Vªh;] jk"Vªh; o Áknsf'kd LrjkaP;k ekuoh {kerk o ekfgrhps tkGs o ik;kHkqr lqfo/kkaoj xqaro.kqd 
dj.;kph vkrk osG vkyh vkgs] T;kaph dk;Z{ke dedqorrk tks[khe ewY;kdu] Ákarke/;s rlsp osGsoj iquoZlu 
vkf.k iquckaZ/k.kh dkeklkBh yodj psrko.kh vkf.k lTtrk ;kstuklkBh xjt vkgs- 

fofHkUu {ks=kaP;k miØekaP;k njE;ku oLrw fofuek;kaP;k vfLrRokeqGs T;koj euq"; folacwu ¼esatsjhad et al 

2009½jkgk;yk vkyk vkgs] R;k ifjfLFkrhd O;oLFksP;k iw.kZ lqfo/kk vusd leqæh vkf.k fdukjh i;kZoj.k laLFkk 
vkrk nsÅ 'kdr ukghr-tj leqæh vkf.k fdukjh ifjfLFkrhdhe/khy loZ miØekaps çkFkfed /;s; ifjfLFkrhd 
O;oLFksP;k 'kk'or çokgkl jk[kr vlsy] rj oLrw&fofue; deh dsys tkÅ 'kdrs ¼jkstcxZ 2005;MEA 2005½- 
leqæh vkf.k fdukjh lajf{kr {ks= O;oLFkkiukpk lekos'kd –"Vhdksu] T;kr [kkyhy ekxkZps ikyu dsysys vlsy] 
rj R;keqGs lk/kkj.ki.ks leqæh vkf.k fdukjh lajf{kr {ks=kP;k 'kk'or O;oLFkkiukr ifj.khrh gksbZy loZlk/kkj.k 
vkf.k [kkl d:u fdukjh leqnk;kdMwu leFkZu feGw 'kdsy.

ifjfLFkrhdh lsokauk leqæh vkf.k fdukjh ifjfLFkrhdhe/;s loZ /kksj.k fodkl ;kstukaP;k dsanzkr 
BsoY;kus] /kksj.ks cufo.kkÚ;kauk ^tSfod fofo/krk eukr Bsowu* /kksj.kkaP;k pkSdVh cufo.;kr] ;kstuk 
vkf.k dk;ZØe cufo.;kr leFkZu feGw 'kdsy-
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Further Resources

BBC Human Planet ep 1 of 8 Oceans pt 14 HD nature documentary, http://www.youtube.com/ 

watch?v=Mugl3av42Bk 

Concerned Citizens Commission Report: ‘Mumbai Marooned’; also National Geographic channel docu-

mentary, https://www.youtube.com/watch?v=uvIuroTz8Gw 

Website of Indo-German Biodiversity Programme, http://www.indo-germanbiodiversity.com/index. 

php?r=project/view&id=2

UN International Strategy for Disaster Risk Reduction (2004): Terminology of Disaster Reduction. www. 

unisdr.org/eng/library/lib-terminology-eng%20home.htm

IPCC Special Report on Managing the Risks of Extreme Events and Disasters to Advance Climate 

Change Adaptation. https://www.youtube.com/watch?v=VIGeHzuwFSQ

IPCC Fifth Assessment Report - Working Group II - Climate Change 2014: Impacts, Adaptation, and 

Vulnerability. https://www.youtube.com/watch?v=jMIFBJYpSgM

Climate Change 2013: The Physical Science Basis. The IPCC has produced a video on its Fifth Assess-

ment Report (AR5). The fi rst part on the Working Group I contribution to AR5 is now available. The 

other parts will be released with the successive approvals of the other two Working Group contributions 

and the Synthesis Report in the course of 2014. https://www.youtube.com/watch?v=6yiTZm0y1YA

Website of Indo-German Biodiversity Programme http://www.indo-germanbiodiversity.com/index. 

php?r=project/view&id=2

iq<hy lalk/kus

BBC ekuo x̀g 8 iSdh 1 egklkxj pt 14 HD uSlfxZd ekfgrhiV] http://www.youtube.com/ 

watch?v=Mugl3av42Bk

lacaf/kr ukxjhd vk;ksx vgoky% eqacbZ e:UM( rlsp uW'kuy ftvkWxzkQhd pWuy MkWD;qesaVªh] https://www.

youtube.com/watch?v=uvIuroTz8Gw

baMks&teZu ck;ksMkOgjflVh Áksxzkeph osclkbZV] http://www.indo-germanbiodiversity.com/index. 

php?r=project/view&id=2

vkiRrh tks[khe dikrlkBh UN vkarjjk"Vªh; uhfr ¼2004½% vkiRrh dikrhph ifjHkk"kk-  
www. unisdr.org/eng/library/lib-terminology-eng%20home.htm

Áxr gokeku cny vuqdwyukl vkiRrh vkf.k vrh Álaxkph tks[khe O;loLFkkiukoj IPCC fo'ks"k vgoky- 
https://www.youtube.com/watch?v=VIGeHzuwFSQ

IPCC ikpok ewY;kadu vgoky & dke dj.kkÚ;kapk xV 2& gokeku cny 2014%ÁHkko] vuqdwyu vkf.k dedqorrk 
https://www.youtube.com/watch?v=jMIFBJYpSgMk

gokeku cny 2013% 'kkjhfjd foKkukoj vk/kkjhr IPCC us R;kaP;k ikpok ewY;kadu vgokykoj (AR5) fOgfMvks 
r;kj dsyk- dk;Zjr xV 1pk ifgyk Hkkx AR5yk ;ksxnku nsrks vkrk miyC/k- nqljk Hkkx dk;Zjr xVkP;k 
;ksxnkukyk lQy ekU;rk vkf.k 2014P;k vH;kldzekr la'ys"ku vgoky- https://www.youtube.com/

watch?v=6yiTZm0y1YA

baMks&teZu ck;ksMk;OgjflVh ÁksXkzkeph osclkbZV http://www.indo-germanbiodiversity.com/index. 

php?r=project/view&id=2
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