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Abstract: 
SundarbansIsAUniqueEcosystemWithSignatureBiodiversity.ItFlourishes UnderInhospitable Environmental 

Conditions And Though Fragile, Is Able To Sustain Itself By Means Of A RobustPattern Of Energy Flow. It Is A 

Rich Ground For Bio Resources And Has Critical Implications InRegulatingLocalAndGlobalClimate 

Patterns.However,RecentTremendousAnthropogenicStress Engendered By Uncontrolled And Unsustainable 

Exploitation Has Led To The 

FollowingConcerns:A)LedToAViciousCycleOfIrreversibleEcologicalDamage,B)CreatedAMarginalized 

Population Of Poor Migrants, And Indigenous People Who Mainly Depend OnFishing And Economically Non-

Viable Monocrop, And Silviculture, C) Altered Climate Pattern InAlarming Proportion Threatening The 

Existence Of The Land And Life Itself. In Order To IdentifySpecific Problems And Their Mitigation, Data On 

The Sundarbans Is Which Is Scanty AndWhatever Available Data Is There, Lacks Proper Analysis Of 

Biodiversity Vis-A-Vis Patterns OfGeographicalDistributionAndEnvironmentalFactors,Needs 

ToBeAddressedInThe Right 

Way.Earnest.StudiesToAssessHumanNeedsHasAlsoNotDoneInThisBiosphere.WholeEcosystemStudiesToReveal

TrendsInHabitatDegradationAnd BiodiversityLoss IsAlsoLacking. 

This Article Shall Constitute Sustainable Use For Poverty Alleviation In – (I) UnderstandingSustainability 

Parameters Of The Region (Its Inhabitant Humans And The Biodiversity And What It Has To Offer, The 

Biosphere’s Ecology And Environment); (II) Explore Biodiversity ForBio Resources And Characterize Them 

Using Advanced Science And Technology For TranslationInto Applicable Forms (Medicine, Healthcare 

Products, Food Supplements, Cosmetic Use,Bioremediation Etc.); (III) Apply It In The Daily Lives Of The Local 

People For Economic BenefitAnd Empowerment With The Help Of The Government’s Translational 

Mechanisms OfInstitutionalNetworkToGenerateEconomicImpetus ForConservationOfTheBiosphere. 
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I. INTRODUCTION: 
TheBengaliname'Sundarban'means'beautifulforest'andthereisareasonthismangroveforestgotthisname.A

UNESCOWorldHeritageSiteandRamsarSite,Sundurbansthemangroveforestistheworld'slargestcontinuousmangro

veforestcoveringanareaof10,000km2thatstraddlesIndiaandBangladesh.Withanareaof

over6,000squarekilometersofBangladesh,theSundurbansisaregionofgreatimportanceto India and Bangladesh
1,2

. 

TheSundurbansisauniqueecosystemduetoitsinherentbiodiversity.Duetotheirdifficultaccess,ecosystemsh

avepreservedauniquediversityofgloballyimportantanimalspecies.Forexample,thisisthelastremaininghabitatofthee

ndangeredBengaltigerinBangladesh.Thereare334speciesofplants,400speciesofwildlife,over290speciesoffish,315

speciesofbirds,and35speciesofrealmangroves. 

Inadditiontotheiruniquevalueforglobalbiodiversity,millionsofpeoplelivingintheSundurbansfringesdepen

d,directlyorindirectly,onmangroves,whichfunctionforsurvivalandprotectionfromextremeweather 

andecosystemdependence.Indeed,mangroveforestssupportincomegenerationandfoodsecuritywellbeyondtheirim

mediateboundaries.Mangroveforestsactashighlyeffectivecarbonsinksandcanabsorb97.57tonsofcarbonperhectare.
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Thisismorethanthreetimestheabsorptioncapacityofnon-

mangroveforests.MoreimportantlyforBangladesh'scoastalcommunities,mangrovesprovidephysicalprotectionandc

anreversetheeffectsofsea-

levelriseastheyrapidlytrapsedimentwithintheircomplexrootstructures.Mangroveforeststhereforeplayaroleinnature

conservationandlivelihoodsforclimate-sensitivecoastalinhabitants
2,3

.  

 

II. ENVIRONMENTAL CORRELATION WITH PUBLIC HEALTH: 
Mangroves are productive ecological communities. It protects coastal areas against natural disasters 

such as hurricanes and tsunamis
4
. They retain land sediments and recycle nutrients, which maintains clear ocean 

water and promotes phytoplankton photosynthetic activity and the growth and sustainability of coral reef, 

seagrass, and reef fish communities
5
. They are important habitats, nurseries and refuges, providing food for 

countless organisms, including humans
6
. These ecosystems are also important carbon sinks, storing carbon 

temporarily in organic peat or as dissolved organic carbon in deeper marine sediments and producing 

greenhouse gases that affect the climate in the long term. Over the past two and a half centuries, the Sundurbans 

have been a public health focus on how direct human impacts, upstream development, slow climate change and 

extreme weather events have affected the health and structure of this ecosystem. and public policy analysis. 

The mangrove forests of the Sundurbans Delta have excellent ecosystems as they are both highly 

dynamic coastal areas and important freshwater outlets from the Ganges-Brahmaputra Delta. Several natural and 

anthropogenic processes affect the physicochemical parameters of estuaries, including rainfall, weathering, soil 

erosion, urban development, industrial and agricultural activities, and human use of water resources
7
. 

Despite being one of the most diverse mangrove settlements in India, ethnopharmacological practices 

in the Sundarbans are sparse compared to other mangrove regions of India. Information on the therapeutic 

potentialandethnopharmacology of mangrove species can raise social awareness among mangrove 

inhabitants. This also helps in  promoting the application of folk remedies using mangrove plants that have 

enormous potential as a complementary step to enhance community health. At the same time, extensive 

bioprospecting studies of key mangrove plants can provide principles for conservation, management and public 

policy
8
. 

 

 
Figure 1 : How Environment is related to Public health 

 

Presentation Of The Collected Data From Field Visits In Verbatim As Understanding Biodiversity- 

Little is known about Sundarbans biodiversity in changing environment andunder anthropogenic 

influences. The generation of bio resources in translatable form for tangible socio-

economicbenefitstolocalpopulaceandensuringconservation will be of great 

benefit..Itwillworkbyestablishingbiodiversity-development linkages, i.e. by identifying sources of bioactive 

compounds that can be sustainably utilised in orderto alleviate poverty.  Compounds which are effortlessly 

cultured in the area include: Piper betle 

leaf(antioxidants),mangrovetreesHeritierafomesandCeriopsdecandra(biocides,antioxidants,antidiabetics,antican

cer), gastropods Anadara granulosa, Thais lacera, and Crassostrea sp. (anti-inflammatories), 

barnaclesBalanus,Lepus)(barnaclecementastherapeuticscaffold);anemonesParacondylactissinensis,Edwardsiajo

nesii, flatworms Convulata sp., sipunculids Phascolosoma arcuata, and tintinnid cilliates 

(variousbioactivemolecules).Bioactivecompoundsarepotentinducersofpharmaceuticalornutraceuticalmoietiesforc
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ommercialization.For successful translational outcomes, the systematic evaluation of bioactive compounds 

andtheir molecular nuances is key. Patenting of such powerful molecules with health benefits shall provide 

long-termeconomic benefits to the local population by providing alternative livelihoods and encouraging 

ancillary industries(eco-tourism) thus addressing one of the key objectives of the Nagoya Convention
9
. 

. 

Converting into bioresources- 
Initial exploratory studies on Piper betelleaves, a brackish mudflat creepergrown by the poorest 

farmers, shows certain varieties to sequester potent anti-inflammatory molecules. 

Allupstreamenvironmentalandanthropocentricfactorsforitsgrowthmustbeintactforsequestrationofthischemical.Po

werfuldrugsornutritionsupplementsfromlocalbiodiversitymayformnucleusforgreenindustrialization. This also 

spawns ancillary industries and means of livelihood leading to the local people‟s socio-

economicupliftment.Quantitativeandqualitativeassessmentofinadvertentbiodiversitydepletion(habitatloss, 

introduction of exotic variety with disastrous results etc.) is urgently needed. In short, Sundarbans is a data-

starvedregion. Thereby a detailed correlate such as bio resource damage and its economic implications 

throughthorough study and implementation is very much of a necessity. 

 

Ensuring land safety- 
 River embankment failure destroys habitable agricultural land jeopardizing 

theveryexistenceofthepeopleoftheland.Geotextilessuchasgeojuteandmechanicalstrengtheningofembankments 

with ecologically sustainable environment-friendly advanced civil engineering techniques should 

beimplemented as a means for poverty reduction. 

 

Environment correlation with agriculture- 

 Environmental correlation shall providedata such as long- and short-range aerosols due to airborne sea 

salt that have pronounced effects on ecology andbiodiversity of the Sundarbans and which induce climate 

change precursor events as well as have health andagronomical implications as well as public health concerns. 

 

Plight and compulsion of local population- 

Inrecenttimes,externalmarketforceshavegenerateddemands which has createdundue pressure on local 

inhabitants, especially women and children who struggle for a sustainable livelihood. Inaddition,uncontrolled  

and irreparabledamagetothemarineecosystemhasdevastating effects on the local land (a sudden increase in river 

bank embankment failure, and hitherto unknownsuper-cyclones very far inland) but it also has serious direct and 

indirect implications on Kolkata, the state capital of Bengal,and the socio-cultural and politico-economic lifeline 

of the state. 

 

III. APPLICATION OF BIOTECHNOLOGY PRINCIPLES FOR ECONOMIC GROWTH 
The natural resources of the Sundarban mangrove ecosystem offer a wide range of opportunities.Jobs 

and livelihoods related to the blue economy in the region, most relevant to India's Sundarban region, where 

mangroves dominate are 

(i) fisheries and aquaculture; 

 (ii) inanimate resources such as oil and natural gas; 

(iii) shipping and freight; 

 (iv) unconventional energy;  

(v)biodiversity and conservation; and 

 (vi) estuarine/marine tourism. 

The “blue economy” is the ocean economy that strengthens the backbone of the economy.The aim to 

develop the country through the rational use of marine resources is an integration of resource bases of seas, 

oceans, bays, and estuaries that are involved with society. Development and environmental sustainability linked 

to innovative business model
10,11,12

assures a sustained growth of the economy. 
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Figure 2: The impact of bio based economic development in Sundarbans area 

 

Presentation Of The Collected Data From Field Visits AsErgonomics For Economic Impetus- 

Rigorousadvancedtechnologyforlab-

basedtranslationofbioresourceintopharmaceuticalandnutraceuticalgreenindustries,andrevenuegenerationfromtheh

ealthproducts produced are expected to improve the local economy, minimise anthropogenic environmental 

damage,andunderpinthesustainableuseofthisecosystem.Sundarbanecosystemalsoharborsbacterioplanktoncommu

nities which play key role in ecosystem processes including carbon cycling. However, understanding 

oftheirstructureandfunctionwithrespecttocarboncyclingalongtemporalspatialscalesispoor.Moreover,manyof the 

Bacterioplankton species that may be present in this ecosystem could be potentially novel and can beexplored 

for bioremediation from oil pollution, thus contributing to overall carbon cycling. 

 

Local population empowerment and protection of childhood- 

Socio-economic studies on women empowermentrequires an „empowerment-index‟ and/or index for 

income or consumption to measure the „success‟ of variousinterventions aimed at empowering rural population. 

But most of these studies had been carried out in rural areas thatare ecologically insignificant. In an 

internationally important ecological site like Sundarban, such a study 

remainsgrosslyincompleteiftheeconomicaspectsarenotintertwinedwithecologicalaspects.The„value‟generatedbya

n intervention to empower women cannot be measured solely by the additional monetary income it can 

generate.The „value‟ of saved „ecological resources‟ must also be added to properly evaluate the success of such 

anintervention. 

 

Resurgence of traditional knowledge - 

 Traditional knowledge (TK) is an important aspect that has beenneglected for far too long. This has to 

be brought back. Anthropologists shall weave in traditional knowledge withdata on biota, environment and their 

inter-relationship for whole ecosystem mapping. „Matla’, ‘Hamiltan’, ‘NonaBokra’, ‘Talmugur’ ‘Dudheswar’, 

‘Lal Getu’ and ‘Sada Getu’ are some traditionally known salt tolerant paddyvariety raised over here from 

ancient past. These would be reintroduced and local people trained to sustain theiragriculture. Climate-resistant 

cultivars can ensure food security as local soil is otherwise uncultivable. Trainingshould be imparted to local 

population in ecologically sustainable cultivation of both the climate resistant as well asreintroduced indigenous 

varieties. 

Climate-resistant cultivars & reintroduction of traditional varieties of crops- 

 Food security can also beensured by: (i) characterization and reintroduction of traditional knowledge 

based medicinal plants, edible cropswith inimitable flavor, aroma and nutraceutical benefits including but not 

limited to rice, daal; (ii) lab-developedresilient varieties of salt-resistant legume cultivars that can mitigate loss 

of potential food crops for indigenouspeople. 

Ecotourism- Sundarban Reserve ForestcontributesapproximatelyUSD 53.14millionannually to the 

economy  andwhatitoffers is hugeopportunityforecotourismdevelopment tourismresources,economiceffects,etc. 

employmentandecologicalprotection. Unfortunately,Governmentandprivatesectororganizationsarenotdoingthis 

in a wellorganized,informativeanddevelopedmanner 

whichisoneofthebiggestdrawbackstotourismgrowth.Informationaboutnature, 

culturalimportanceofSundarbanmangroveforests, traditional festivals canencouragetouriststopayattention and 

leave ecologicalfootprint and enableauniqueecosystemandimprovetheexperience of ecotourism
13,14

. 
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IV. CONCLUSION 
This study aims to provide long- and short-term changes to sustainable development of the Sundarban 

area. The incentives expected from this study for similar future research are- (a) mitigation of shortfallsin data to 

guide policy; (b) provide much-needed scientific information on this critical mode of energy flow for theplanet; 

(c) socio-economic leverage to local people through bio resource exploration, conservation and 

applicationoftraditionalknowledgeinahigh-

returneconomicmodel;(d)Incourseoftheenvironmentalsurveys,weexpecttocorrelateenvironmentalmarkerswithpro

fessionalandpublichealthconcernsandsuggestmeansforredressal.It is expected that it will give the local people of 

South Bengal necessary impetus to preserve ecosystem andalleviate poverty through alternative livelihood and 

ancillary eco-friendly industries that does not require them towork under hostile conditions, have access to 

education and basic healthcare, thus pre-empting destructive andsubversive ways that a lack of proper livelihood 

induces. Awareness generated from biodiversity conservation shall benefit global scientific community,and 

form the basis of formulation of sustainable economic growth through preservation and not destruction of 

theunique biosphere. 

Theconcertedoutcomeofthemultidisciplinarystudieswillbetranslatedfortheimprovementofhealth, 

education and livelihood of the local people which will be effected through the institutional mechanism ofthe 

district administration as well as the local institutions.In this 

regard,economicvaluationisoftenviewedasausefulsupporttool for conservationpolicy-makingandgovernance
15

. 
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