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Part A 
1 Title of 

the 
Academi
c 
Program 

B.Sc.  Chemistry, Environmental Science, Zoology 
Chemistry, Environmental Science, Botany  

2 Program 
Code 

SJC B.Sc.CEB and CEZ 

3 Name of 
the 
College 

St. Joseph’s College (Autonomous) 

4 Objectiv
e of the 
College 

1. Academic Excellence 
2. Character Formation 
3. Social Concern 
4. Environmental Concern 

5 Vision of 
the 
College 

“Striving for a just, secular, democratic and economically sound society, which cares 
for the poor, the oppressed and the marginalized” 

6 Mission 
of the 
College 

M
1  
 

St. Joseph's College (Autonomous) seeks to form men and women who will be 
agents of change, committed to the creation of a society that is just, secular 
and democratic.  

M
2 

The education offered is oriented towards enabling students to strive for both 
academic and human excellence. 

M
3 

The college pursues academic excellence by providing a learning environment 
that constantly challenges the students and supports the ethical pursuit of 
intellectual curiosity and ceaseless enquiry.  

M
4 

Human excellence is promoted through courses and activities that help 
students achieve personal integrity and conscientise them to the injustice 
prevalent in society. 

7 Name of 
the 
Degree 

Bachelor of Science (B.Sc.,) 

8 Name of 
the 
Departm
ent 
offering 
the 
program 

Environmental Science 

9 Vision of 
the 
Program 

Empowering and emancipating students through an understanding of the 
environment, sustainability and related ethical issues. 

1
0 

Mission 
of the 

Our mission is to develop environmentally conscious citizens who are able to 
appreciate the environment in its totality. We strive to equip our students with 
motivation, attitude, sound knowledge, commitment and skills to actively 



Program participate, at various levels, in sustainably managing environmental issues.  

1
1 

Duratio
n of the 
Program 

4 years (Eight semesters with an exit option after each even semester) 

1
2 

Total 
No. of 
Credits 

184 

1
3 

Progra
m 
Educat
ional 
Objecti
ves 
(PEOs) 

PEO 1  
PEO2 Will be provided after an inter-departmental meeting 
PEO 3  

 
1
4 

Graduation Attributes The Following graduate attributes reflect the particular 
quality and feature or characteristics of an 
individual, that are expected to be acquired by a graduate 
through studies at St. Joseph’s College. 

 Disciplinary knowledge 
 Communication Skills 

 Critical thinking 
 Problem solving 
 Analytical reasoning 
 Research-related skills 
 Cooperation/Team work 
 Reflective thinking 
 Information/digital literacy 
 Self-directed learning and Lifelong learner 
 Multicultural competence 
 Moral and ethical awareness/reasoning 
 Leadership readiness/qualities 
 International Outlook 

 
1
5 

Program 
Outcomes 
(POs) 

PO1  
PO2 Will be provided after an inter-departmental meeting 
PO3  
PO4  

Programme Outcomes: POs are statements that describe what the students 
graduating from any of the educational Programmes should be able to do (To be 
Prepared in consultation with other departments (Languages and Optional subjects.  
4-10 POs can be written 
 

• Guidelines for the POs  
– Program outcomes basically describe knowledge, skills and behavior of 



students as they progress through the program as well as by the time of 
graduation. 

– POs should not be too broad 
– They must be aligned with the Graduation Attributes 

 
1
6 

Progr
am 
Specif
ic 
Outco
mes 
(PSOs
) 

ES 
121 

Todevelopcompetencyinunderstandingtheinterrelatednessofthedivision

softheEnvironment. 

ToinstillanintroductoryknowledgeofthedivisionsofEnvironmentanddev

elopnecessaryanalyticalskillstocharacterisetheirvariations. 

ES 
1P1 

Tomotivateandinspiretoacquirecontemporaryunderstandingandskillslea

dingtoissueidentification. 

Toinculcatecreativityandinnovativespiritinthedomainofhuman-

environment interface leading to 

vocation/entrepreneurialopportunities. 

ES 
221 

Todevelopcompetencyinunderstandingtheecologicalprinciplesgovernin

gthe biosphere. 

ToinstillaknowledgeoftheEcologyanddevelopnecessaryanalyticalskillst

ounderstandthe ecologicalsystems. 

 

ES 
2P1 

Tomotivateandinspiretoacquirecontemporaryunderstandingandskillsle

adingtoissueidentification. 

Toinculcatecreativityandinnovativespiritinthedomainofhuman-

environment interface leading to 

vocation/entrepreneurialopportunities. 

 
 
 
 

Part B 
 

B.Sc. CEB/Z Curriculum 
 
 

Courses and course completion requirements No. of 
credits 

General English  
Second language: Introductory Kannada/Kannada/ Hindi/ Sanskrit/ 
Tamil/ Additional English/French/German. 

 

  
Chemistry  
Environmental Science  
Botany / Zoology  
Open elective courses (non-professional)  
Foundation courses  



Term paper  
Soft skills (IGNITORS)  
Human resource development (HRD)/Theology  
Outreach activity  
Extra and Co-curricular activities  



SUMMARY OF CREDITS IN ENVIRONMENTAL SCIENCE 
DEPARTMENT OF ENVIRONMENTAL SCIENCE (UG) 

(2021-2024) 

Semester 1 Code 
Number 

Title No. of Hours 
of 
Instructions 

Number 
of Hours 
of  

teaching 

per week 

Numbe
r of 
credits 

Continuou
s Internal 
Assessme
nt 

(CIA) 
Marks 

End 
Semeste
r Marks 

Total  
marks 

 

Theory ES -121 Divisions of the 
Environment 

52 04 04 40 60 100 

Practical ES -1P1 Water Quality 
Analysis 

52 04 02 25 25 50 

OE ESOE-1 Environment and 
sustainable 
Agriculture 

42 03 03 40 60 100 

Total Number of credits:   09    

Semester 2 Code 
Number 

Title No. of Hours 
of 
Instructions 

Number 
of 

teaching 

hrs /week 

Numbe
r of 
credits 

Continuou
s Internal 
Assessme
nt 

(CIA) 
Marks 

End 
Semeste
r Marks 

Total  
marks 

 

Theory ES -221 Ecology – Theory 
and Practice  

52 04 04 40 60 100 

Practical ES -2P1 Ecological Methods 52 04 02 25 25 50 

OE ESOE-2 Environment and 

Public Health in 

Contemporary 

Society  

42 03 03 40 60 100 

Total Number of credits:   09    

 

CORE COURSES (CC) 
Course Title Code Number 

Divisions of the Environment ES-121 
Ecology – Theory and Practice ES - 221 

  

 

OPEN ELECTIVE COURSES  
Course Title Code Number 

Environment and sustainable Agriculture ESOE – 1 
Environment and Public Health in Contemporary Society ESOE – 2  

 
 

SKILL ENHANCEMENT COURSE (SEC) –  
Any practical oriented and software-based courses offered by 

departments to be listed below  
Course Title Code Number 

Water Quality Analysis ES -1P1 
Ecological Methods  ES -2P1 

 
  



 
 

 

B.Sc.(Basic/Hons.)Semester1 

TitleoftheCourse:ES 121-DIVISIONSOFTHEENVIRONMENT 
 

Number 

ofTheoryCredit

s 

Numberoflectureh

ours/semester 

Number 

ofPracticalCredits 

Numberofpracticalh

ours/semester 

4 52 2 52 

 

 

Programmespecificobjectives 

PSO1 
Todevelopcompetencyinunderstandingtheinterrelatednessofthedivisionsofthe

Environment. 

PSO2 
ToinstillanintroductoryknowledgeofthedivisionsofEnvironmentanddevelopne

cessaryanalyticalskillstocharacterisetheirvariations. 

PSO3 
Tomotivateandinspiretoacquirecontemporaryunderstandingandskillsleadingto

issueidentification. 

 

PSO4 

Toinculcatecreativityandinnovativespiritinthedomainofhuman-environment 

interface leading to vocation/entrepreneurialopportunities. 

 

 

Programmeoutcomes 

PO1 
Demonstrateanentrylevelcompetenceinunderstandingtheenvironmentaldivisio

nsandassociatedprocesses. 

PO2 
Demonstratetheabilitytocarryoutwaterqualityanalysisinthelaboratoryandinter

prettheresults. 

PO3 
Abilitytounderstandandappreciatetheroleofenvironmentalparametersinspecifi

cday-to-dayactivities. 

PO4 
Beabletounderstand thedemandsandfunctioninworkenvironmentdealingwith 

environmentalsystems 

 

ContentofTheoryCourse1 52Hrs 

SYLLABUS–TheoryandPracticals 



Unit-1 08 

EnvironmentalEducation:Definition,Aim,ObjectivesandScope. 

Environmental Science: Definition, Aim of study and Scope. 

DifferencesbetweenEcologyandEnvironmentalScience;Variousapproachesofst

udyingEnvironmentalScience. 

ComponentsoftheEnvironment:DefinitionsofAtmosphere,Hydrosphere, 

Lithosphere and Biosphere - their complexinteractionsandsignificance. 

 

Unit-2 16 

Atmosphere:Evolutionoftheatmosphere–Principalcomponents–Permanent and 

variable gases. Structure of the atmosphere on the basisoftemperatureand 

composition. 

Ozonechemistry-Depletionandrecoveryofstratosphericozone–

monitoring,effectsandcontrolmeasures. 

Climatology:Differencesbetweenweatherandclimate;Insolation-

Factorsaffectingthedistribution.Solar(short-wave)andterrestrial(long-

wave)radiations.Earth’sAlbedoandHeatbudgetoftheearth.Tropical monsoon 

climate – Tropical cyclones and their impacts. 

Weatherforecastingandmodification.El-NinoandLa-Ninaeffect. 

Globalwarming,effectsandcontrolmeasures;Globaldimming-

Definition,causesandimplications;UrbanHeatIslands. 

 

Unit-3 14 



Hydrosphere:Hydrologiccycle-processofheatenergytransfer-Radiation, 

Conduction and Convection. Types of lifting and precipitation -

Bergeronprocess–

Cloudformationandclassification.Formsofcondensation;Forms ofprecipitation; 

Cloud burst and flash floods.Cloudseeding. 

Limnology:Definition–LoticandLenticenvironment.DifferencesbetweenLotic 

and Lenticsystems. 

Loticenvironment:Springs,Streamprofile:PotomonandRhithron. 

Lentic environment: Ponds, lakes and estuaries – their types. Photic 

andthermalstratificationofLentic systems. 

Marine environment: Zonation, Salinity status of marine environment,biotic 

communities of oceanic zones, acidification of sea water; Coral bleaching; 

oceancurrentsandtides, coastal upwelling and Red tide–

significance;Polymetallicnodules. 

Groundwater:Definition.Zonation;Typesofwells.Salinizationofgroundwaterin

coastalregions. 

 



Unit-4 14 

Lithosphere:Definition.Internalstructureoftheearth. 

Endogenicprocesses:PlateTectonics–EarthquakeandVolcanism–

Causes,Effects, and Management. 

Exogenicprocesses:River,Sanddunes,Glaciation,AvalanchesandLandslides. 

Mineralogy:Definition.Outlineclassificationofminerals 

Petrology: Definition. Classification - Igneous, Sedimentary

 andMetamorphic rocks–theirformation–types– uses. 

Pedology: Soil – definition – formation – soil profile. Types – Alluvial;Black; 

Red and Laterite; Arid and Desert; Saline and Alkaline; Peaty andMarshy; 

Grassland, Forest and MountainSoils. A brief account of 

Soilbiota.Soilweatheringanderosion–Types, effectsandmanagement. 

 

 

References 

Allaby,M.(2002).BasicsofEnvironmentalScience.Routledge. 
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ContentofPracticalCourse1:Listofexperimentstobeconducted 

ES1P1:WATERQUALITYANALYSIS 

(TotalTeachingHours=52;TotalCredits=2) 

1. Samplingtechniqueofwater 

2. DeterminationofpH –pHmetricmethod 

3. DeterminationofElectricalConductance–Conductivitymetermethod 

4. EstimationofTurbidity–Nephelometricmethod 

5. TS,TSS&TDS–GravimetricandFiltration method 

6. EstimationofAcidity–Alkalimetricmethod/CO2–NaOHtitrationmethod 

7. EstimationofAlkalinity–Acidimetricmethod 

8. EstimationofHardness–EDTAComplexometricmethod 

9. EstimationofChlorides–Argentometricmethod 

10. EstimationofDissolvedOxygen–ModifiedWinkler’smethod 

11. EstimationofNitrates–PhenoldisulfonicAcidmethod 

12. EstimationofFluorides–Fluoridemetermethod/SPADNSReagentmethod 

13. EstimationofSulphates–Bariumchloridemethod 

References 

Nandini,N.(2009).HandbookonwaterqualitymonitoringandAssessment. 

SapnaBookHouse,Bengaluru. 

Sawyer,C.N.andMcCarty,P.L.(1978).ChemistryforEnvironmentalEngineering.Mc Graw– 

HillInternational. 
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2.Publisher,AgroBotanicalPub. 
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Trivedi,P.K.andGoel,P.K.(1984).ChemicalandBiologicalMethodsofWaterPollutionStudies.Environ

mentalPublication. 
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ESOE1:ENVIRONMENTANDSUSTAINABLEAGRICUL

TURE 

 

NumberofTheoryCredits Numberoflecturehours/semester 

3 42 

 

ContentofOPENELECTIVETheoryCourse1 42Hrs 

Unit–1 14 

Environment–Definition,scopeandsignificance. 

Agriculture – Definition, scope and significance. Environmental basis 

foragricultureandfood.AgriculturalpatternsinIndia.Socio-

economicpressuresonagriculture.  Case study of slash and burn agriculture. 

Foodsecurityandfoodscarcity. Food wastage- Impact on global warming; 

UNEP Food Loss Index and Food Waste Index Report. 

Typesofagriculture–rain-fedcultivationandirrigation–

waterintensiveagriculture–Surface water storage systems – farm ponds, tanks, 

reservoirs; groundwaterexploitation and its 

effects.Conventionalandmechanisedagriculture. Water management in 

agriculture – Drip irrigation, micro irrigation, Sprinklers and rain simulators. 

Irrigation and drainage systems.  

Naturalandchemicalagriculture.Subsistenceandcommercialagriculture.Enviro

nmentaleffectsoflanduseandlandscapechanges. 

 

Unit-2 14 

Environmental determinants of agriculture – role of rainfall, 

humidity,wind,topographyandedaphicfactorsincropselection. Influence of 

biotic factors on crops – Transboundary Pest attack - Locust migration – 

micro and macro pests 

 



Animal husbandry – Dairy and poultry – role of transboundary species 

ofcattleinIndian scenario. 

Pisciculture–Environmentaleffectsofintensivepisciculture. – Introduction of 

invasive species – Case study of Cat fish 

Agriculturalbiodiversity:Cropdiversity–Definitionandsignificance.Poly 

culture and mono culture. Influences of green revolution on 

modernagricultural practices of India – Loss of agrobiodiversity – Influence 

oftransboundary crops. Agricultural biotechnology – Genetically 

ModifiedCrops–

Influenceonenvironment.Pollinationcrisis.Integratedpestmanagement. 

Measures to conserve Agriculturalbiodiversity – Seed bank of indigenous 

species, Gene pool, Cryopreservation.   

Unit-3 14 

Environmental impacts ofagriculture–Lossof biodiversity–soilsalinity 

– fertiliser and pesticide pollution, Climate change and global 

warming.Erosion and problems of deposition in irrigation systems. 

Desertification.Biomagnification–Casestudies. 

Contemporaryissuesandmanagement–Farmerdistress–marketmechanisms–

naturalfarmingmethods/organicfarming.Urban 

agricultureandhydroponics. Criteria for organic certification. 

Ecological principles of farming – Sustainable agriculture– 

Significanceofindigenouscropsandcattlevarieties.Watershedmanagement.Agri

culturalpoliciesofIndia. 
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insustainableagricultureandbiotechnology.SpringerScience&BusinessMedia. 
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Kazim%2BB.%2BRahim%2BDebash%2BSarkar%2BBidhan%2BChand&search-alias=stripbooks


B.Sc.(Basic/Hons.)Semester2 

TitleoftheCourse:ES221-ECOLOGY–THEORYANDPRACTICE 
 

Number 

ofTheoryCredit

s 

Numberoflectureh

ours/semester 

Number 

ofpracticalCredit

s 

Numberofpracticalh

ours/semester 

4 52 2 52 

 

 

Programmespecificobjectives 

PSO1 
Todevelopcompetencyinunderstandingtheecologicalprinciplesgoverningthe 

biosphere. 

PSO2 
ToinstillaknowledgeoftheEcologyanddevelopnecessaryanalyticalskillstounde

rstandthe ecologicalsystems. 

PSO3 
Tomotivateandinspiretoacquirecontemporaryunderstandingandskillsleadingto

issueidentification. 

 

PSO4 

Toinculcatecreativityandinnovativespiritinthedomainofhuman-environment 

interface leading to vocation/entrepreneurialopportunities. 

 

 

Programmeoutcomes 

PO1 
Demonstrate an entry level competence in understanding the 

ecologicaldynamicsandtheirinfluenceonhumansandanthropogenicendeavours

. 

PO2 
Demonstratetheabilitytocarryoutecologicalanalysisinfieldconditions/laborator

iesandmakeappropriatejudgements. 

PO3 
Abilitytounderstandandappreciatetheroleofecologyandsystemdynamicsinspec

ifichabitats/agroecosystems. 

PO4 
Beabletounderstand 

thedemandsandfunctioninworkenvironmentdealingwithenvironmental 



systems. 



ContentofTheoryCourse2 52Hrs 

Unit–1 14 

Levelsoforganization,Ecology:DivisionsofEcology– Autecology and 

Synecology - approachesinstudyingEcology. 

Ecosystems – Definitions. Classification of ecosystems – Terrestrial 

andAquatic with their divisions. Structure of the ecosystem- Function 

ofecosystem-foodchain–foodweb–bio-magnification.Ecologicalpyramids– 

Types. 

Biogeochemical cycles: Classification. Carbon and Phosphorus cycles–

anthropogenicinfluencesonthesecycles. 

Energyflowinanecosystem–productivity-trophiclevels – Box and pipe model 

of energy transfer;Studyofpondandcropland ecosystems;Homeostasis - 

Cybernetics andfeedbackmechanisms.  

 

Unit–2 14 

Community Ecology: Definition, Characteristics of a Community – 

Speciesdiversity,growthformandstructure,dominance,relativeabundance,trophi

c structure. 

Population Ecology: Definition, Characteristics of Population: Density –

Natality–Mortality–Agedistribution–Growthform-PopulationEquilibrium–

Bioticpotential–Carryingcapacity–Dispersal–Dispersion–

Populationfluctuations–Populationregulation. 

 

Unit-3 14 

Ecological succession – Primary and Secondary succession – Natural 

andman-influenced succession, – Hydrarch and Xerarch - Climax 

vegetationandtheirtheories;EcotoneandEdgeeffect;Ecologicalequivalents;Ecot

ypesandEcophenes;Ecologicalindicators. 

EcologicalNiche:ConceptandTypesofniches:Spatial,TrophicandMultidimensio

nal – Niche parameters: Form, Position and Width – NichePartitioning- 

 



RealizedandFundamentalNiche. 

Biomes:Definitionandconcept.Classificationofbiomes. 

Unit-4 14 

BioticandAbioticfactors: Influence of Temperature, Wind and 

Water,Edaphic,Topographic factors onfloraandfauna. 

ConceptofLimitingFactors:Liebig’sLawofMinimum;Shelford’sLawofToleranc

eand thecombinedconcept. 

Organic evolution:Definition–Darwin’spostulates-Naturalselection–Types– 

IndustrialMelanism-Pesticideresistance. 

Co-evolution; Mimicry – Batesian and Mullerian mimicry, 

warningcolouration. 
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ContentofPracticalCourse2:ListofExperimentstobeconducted 

ES2P1:ECOLOGICALANALYSIS 

(TotalTeachingHours=52;TotalCredits=2) 

1. Samplingtechniqueofphytoplankton 

2. Samplingtechniqueofzooplankton 

3. Quantitativeestimationofphytoplankton–Sedgwick-Raftermethod 

4. Quantitativeestimationofzooplankton–Sedgwick-Raftermethod 

5. Determinationoforganicpollution–Palmer’sAlgalPollutionindex 

6. Estimationofprimaryproductivityofapond–LightandDarkbottlemethod 

7. Estimation of primary productivity of terrestrial vegetation – 

Chlorophyllmethod 

8. Estimationofprimaryproductivityofgrasses–Harvestmethod 

9. Studyofplantcommunity–Individualcountmethod/Quadratmethod 

10. Studyofanimalcommunity–Linetransectmethod 

11. Determination of species diversity indices –Simpson and Shannon's 

WienerIndex 

12. Estimationofcarboncaptureandstorageoftrees 

13. Identificationofecologicalindicators 
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ESOE2:ENVIRONMENTANDPUBLICHEALTHINCONTEMPORAR

YSOCIETY 

 

NumberofTheoryCredits Numberoflecturehours/semester 

3 42 

 

ContentofOPENELECTIVETheoryCourse2 42Hrs 

Unit–1 14 

Environmentandpublichealth:Definitionsofhealthanddisease.Perspectivesonin

dividualhealth:Nutritional,socio-

culturalanddevelopmentalaspects,Dietarydiversityforgoodhealth;Humandevel

opmental indices for public health. Effect of quality of air, water 

andsoilonhuman health. 

Diseases in contemporary society: Need for good health - factors 

affectinghealth.Typesofdiseases-deficiency,infection,pollutiondiseases-

allergies, respiratory, cardiovascular and cancer. Personal hygiene- food-

balanceddiet.Healtheffectsofsmoking,alcoholconsumption, drug addiction and 

substance abuse. 

 

Unit-2 14 

Malnutrition:VitamindeficiencydiseasesandMineraldeficiencydiseases;Folic 

acid requirement during pregnancy; Food Safety- Adulterants 

andpreservatives;PesticideToxicity:EndosulfanandDDT;GeneticallyModified

Food. 

Non-communicablediseasesandLifestylediseases-DiabetesandHypertension. 

Communicable diseases: Definition, mode of transmission – 

pandemic,epidemic and endemic diseases. 

Vector borne diseases: Plauge and Malaria; emerging diseases: 

Dengue,Chikungunya, Zika, Ebola, Swine Flu, Bird Flu, Severe Acute 

 



RespiratorySyndrome (SARS), Covid -19, Middle East Respiratory 

Syndrome (MERS); Zoonosis-

Leptospirosis;KyasanurForestDisease(KFD)ToxoplasmosisandNipah. 

Unit-3 14 

Occupationalhealth:SickBuildingSyndrome;NoiseandRadiation;Ergonomics - 

Stress and Fatigue; Carpal tunnel syndrome (CTS); Synergistic effect; 

Irritable Bowel Syndrome;Crohn’sdisease. 

Environmental Sanitation and Hygiene: Safe disposal of human 

excreta;Solidwastedisposal; Case study of Bengaluru. Sanitationvaluechain. 

Drugsafeties:ThalidomideTragedy;Antibioticstewardship;NewDelhiAntibiotic

-Resistantsuperbug. 

 

 

References 

Akhtar, R. (Ed.). (2019). Extreme weather events and human health: 

Internationalcasestudies. SpringerNature. 

Bedi and Yashpal. (1971). Handbook of Hygieneand PublicHealth.AtmaRam 

&Sons,Delhi. 

Kessel, A. (2006). Air,the environment andpublichealth.Cambridge 

UniversityPress. 

Lopez,R.P.(2012).Thebuiltenvironmentandpublichealth(Vol.16).JohnWiley&Sons. 

NandiniN.(2018).  Environmentandpublic  Health. Sapna Book 

House,Bengaluru. 

O'Carroll,P.W.,Yasnoff,W.A.,Ward,M.E.,Ripp,L.H.,&Martin,E.L.(Eds.).(2003). 

Publichealthinformaticsandinformationsystems. 

Park,K.(2009).Park'sTextbookofPreventiveandSocialMedicine,20thEdition. 

MiscPublication. 

Rajit Sengupta and Kiran Pandey. (2021). State of India’s Environment 2021: 

InFigures.CentreScienceandEnvironment,NewDelhi. 

Van den Bosch, M., & Bird, W. (Eds.). (2018). Oxford textbook of nature and 

publichealth: The role of nature in improving the health of a population. 

OxfordUniversityPress. 



Walton,M.(2017).OnePlanet,OneHealth.SydneyUniversityPress. 

 
 
 


