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SYLLABUS OF M.Sc. ENVIRONMENTAL SCIENCE

Structureofthecourse
ISEMESTER
Subject Teaching | Examination Internal Exam
Titleofpaper hours duration(hrs assessment Total | Credits
Code Marks
perwee ) Marks
k
CorePapers
ENV101 E?;‘g;;mental 04 03 30 70 | 100 4
ENV102 EEX‘;‘::E: ;ntal 04 03 30 70 | 100 4
ENV103 E’elzllgg;me“tal 04 03 30 70 | 100 4
MeteorologicalS
V104 o o8 04 03 30 70 | 100 4
climatechange
Softcore(Nopractical’s)
EnvironmentalS
ENvV105 | 3mpling&Appli| 43 03 30 70 | 100 2
cationof
Statistics
Practicals
PartA:Environ
mentalBiology
&
ENV106 | PartB:
Environmental 08 03 30 70 100 4
Chemistry
Part
A:Environment
alGeology
&
ENV107 | partB:Meteorolo
gical 08 03 30 70 100 4
Sciencesand
Climate
change
Totalcreditsofsemester 26

Note:Fieldworkforsampling

rojectandSeminar

Relatedtopractical’sP
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II SEMESTER

Teaching

Examination

Internal

i E
Subject Titleofpaper hours duration(hrs assessment XaMm | rotal | credits
Code Marks
perwe ) marks
ek
CorePapers
ENv201 | Environmental 04 03 30 70 | 100 4
Toxicology
ENv202 | Environmental 04 03 30 70 100 4
Engineering
EnvironmentalMi
ENV203 . 04 03 30 70 100
crobiology 4
Environmental
ENv204 | PollutionMonit 04 03 30 70 100 4
oringand
Control
Softcore(Nopracticals)
Occupational
ENV205 HealthH 03 03 30 70 100 2
azards
Practicals
PartA:Environme
ntalToxicology
ENV206 | &PartB: 08 03 30 70 | 100 4
EnvironmentalEn
gineering
PartA:Environ
mentalMicrobi
ology&PartB:E
nvironmentalP
ENV207 | Jjjution 08 03 30 70 100 4
Monitoringand
Control
Totalcreditsofsemester 26

Note:Fieldworkforsampling

rojectandSeminar

Relatedtopractical’sP
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II SEMESTER

Subject
Code

Titleofpaper

Teachin
g hours
per
week

Examination
duration
(hrs)

Internalasses
smentMarks

Exam
Marks

Total

credits

CorePapers

ENV301

Solidand
HazardousWaste
Management

04

03

30

70

100

ENV302

NaturalResource
Management

04

03

30

70

100

ENV303

RemoteSensing
andGISApp
lication

04

03

30

70

100

OpenElective-AnyonepaperforthesisterDepartments

ENV304

e ClimateChang
e
andCurrentlss
ues

e Natural
ResourcesManage
ment

04

03

30

70

100

Practicals

ENV305

PartA:SolidandH
azardous
WasteManageme
nt

&
PartB:NaturalResou
rceManagement

08

03

30

70

100

ENV306

PartA:Remote
Sensingapplica
tions

&
Part B:
GISApplicat

on

08

03

30

70

100

Totalcreditsofseme

ster

24

Note:Fieldworkforsampling

rojectandSeminar

}

Relatedtopractical’sP
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Subiect Teaching Examination Internal Exam
) Titleofpaper hours duration(hrs assessment Marks Total | credits
Code
perwe ) Marks
ek
CorePapers
Environmental
Economicsand
ENV401 | Sustainable 04 03 30 70 100 4
Development
Environmentall
mpactAssessm
ENV402 | €ntandEnviron 04 03 30 70 100 4
mental
Law
ENV403 | Disaster 04 03 30 70 100 4
Management
EcofriendlyTec
hnologiesandE
ENV404 | nvironmental 04 03 30 70 100 4
Modeling
ENV405 D.1ssertat10n/Pr 12 ) ) ) 150 6
oject
ENV406 | vivavoce 4 - - - 50 2
Totalcreditsofsemester 24
Elective-

Dissertationinanyoneofthefield /Vivavoce.Dissertation/ProjectinplaceofPract
ical’s.

Researchtopictobedecidedinconsultationwithguideandstudents.

TOTALCREDITSOFALLSEMESTER=100
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Marksforinternalassessmentshallbeawardedonthebasisofsemi
nars,fieldwork,tests,assignmentsetc.

SchemeofInternalAssessmentforI-I1ISemester

Practical _
Theory 30 (EachPart= 15 Marks) 15x2=30
Test 10 | Test 5
Assignment 05 | Classrecord 5
Seminar 05 | Attendance 5
Fieldvisit 05 | TotallAofPracticalfor 30
eachpaper

Attendance 05 - -

SchemeofInternalAssessmentforlVSemester&Dissertation

Theory 30 Dissertation/Project Total
Test 10 | Dissertation/project 150
Assignment 05 | Vivavoce 50
Seminar 05 - -
Fieldvisit 05 - -
Attendance 05 - -
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THEORYSYLLABUS

ISEMESTERM.SCENVIRONMENTALSCIENCE

ENV101:ENVIRONMETALBIOLOGY(CORE)
4Credits,4hrs/Week,52hrs/semester

Unit 1: Definition, principle and scope of Environmental Science and
Ecology,inter relation with other fields. Interaction between Man and
Environment;Factorsaffectingtheenvironmentalsystems-
bioticandabioticfactors.08hrs

Unit2:Ecosystems:Fundamentalconceptsandprinciples;Structureandfunction,
Foodchaindisruptionandconsequences,modernconceptofecosystem, habitat
and niche concept. Classification: aquatic and terrestrialecology.Majorbiomes-
Temperateforests, Tropicalrainforests,TropicalsavannahandDeserts.Populatio
necology-
Fundamentalconcepts,characteristics,growthandregulation.Communityecolog
y—-speciesdiversity,richnessanddominance. 12hrs

Unit3:Primaryandsecondaryproductivity-
Definition,measurementofbiomassandproductivityinterrestrialandaquaticcom
munities.Productivityofterrestrialecosystem;forestandgrasslandecosystems.E
cosystemPathways;basiclawsofenergyflow; Energyflowmodels,Energeticrelati
onsinEcosystems. 10hrs

Unit4:Biodiversity:Definition,biodiversityhotspotsofworld&Indiaandstrate
gies for its conservation. CBDandAgenda 21, National parksand
sanctuaries, biosphere reserves. Ecological indicators. Endemic
andIUCNthreatenedspecies,Conceptofkeystone&flagshipspecies.Biodiversit
yofagro-ecosystemsandsacredgrooves. 10hrs

Unit 5: Forest Ecosystem: Forest influence on Climate regulation, flood &
soilerosioncontrolandwildlifehabitatprotection,maintaininghydrologyandnutr

ient cycling. Green belt and its influence on urban
environment.Carbonsequestration in forestry.Effect of fire on forest
ecosystem - nutrient content,soilfaunaandwildlifehabitat. 12hrs
ReferenceBooks:

1. RameshVijayaK.(2005).EnvironmentalMicrobiology.MGPPublishers,Chennai.
6
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EdwardAlcamol.(2001).FundamentalsofMicrobiology,JonesandBartlettPublish
ers,INC.VIEdition.

KumarH.D.(1995).GeneralEcology,l[Ed.VikasPublishingHousePvt.Ltd.,NewDelhi
PepperW.(1995).EnvironmentalMicrobiology.A.P.Publishers.

WilliamC.FrazierandDennisC.Westhoff.(1995).FoodMicrobiology, TataMcGraw-
HillPublishingCompanylimited,NewDelhi,IVthEdition

OdumE.P.(1971).FundamentalEcology,5thEd.,Saunders.
KormondyE.].(1962).ConceptsofEcology,PrenticeHall.

SinghH.R.(1989).AnimalEcologyandEnvironmentalBiology.NaginChand&Co.Sh
obanLal(1992). Ecology

Eiseth G.D. and Baumgardener K.D. (1981). Population biology, Van Nos
StrandCo.,N.Y

PhillipsonF.H.(1980).EcologicalEnergetics.
Michael].Pelczar.(1986).Microbiology,5th(Ed)McGraw-Hill BookCo.
Michael ]J.Pelczar.(1994).Microbiology-Concepts andapplications, McGraw-Hilllnc.

MartinAlexander.(1983).IntroductiontoSoilMicrobiology,2ndEd.,WileyEastern
Ltd.

PowarC.BandDaginwalaH.F.(1985).GeneralMicrobiology,Vol.I&II,2ndEd., Himal
ayaPublishingHouse.

BhattacharyaR.N.(1993).Experimentswithmicroorganisms,Reprint, EmkayPublicati
ons,NewDelhi.

PepperW.(1995),EnvironmentalMicrobiology.A.P.Publishers.

OliverS.0Owen.(1980).NaturalResourcesconservation-
AnEcologicalapproach,3rdEd.,MacmillanPublishingCo.Inc.NewYork.

Daniel D. Chiras. (1994). Environmental Science, 4th Ed., The Benjamin
/CummingsPublishingCo.,Inc.

NandiniN,SunithaN.andSucharitaTandon.(2007).EnvironmentalStudies,SapnaBook
House,Bangalore.
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ISEMESTERM.SCENVIRONMENTALSCIENCE

ENV102:ENVIRONMENTALCHEMISTRY(CORE)
4Credits,4hrs/Week,52hrs/semester

Unitl:AtmosphericChemistry:ConceptandscopeofEnvironmentalchemistry,Ch
emicalcompositionandspeciationinair,Chemistryofairpollutants, Thermo-
chemical and photochemical reactions in the atmosphere,Atmospheric aerosol
-formation of inorganic and organic particulate matter,0zonechemistry-

InteractionofChlorineandBromine based
compoundswithOzone, Toxicantsandnutrientexchangebetweenatmosphereand
ecosystem. 08hrs

Unit2:SoilChemistry:Soilprofile-Physico-
chemicalpropertiesofSoil,organicandinorganiccomponentsinsoil,Majormicro-
andmacronutrientsofsoil,NutrientPathways-
Nitrogen,PhosphorusandPotassiumpathwaysin the soil. Soil pollutants - Fate
of chemical pollutants with soil types, soilpollutant stress on biosphere,
correction of problematic soils - Saline,
AcidicandAlkalinesoils;Carbonspeciationinsoil. 10hrs

Unit 3: Chemical pollution and fundamentals of chemical reactions: Acid-
basereaction, oxidation, reduction, precipitation. Chemistry of organic
pollutants: Phenols, Dioxins, Polyaromatic hydrocarbons, polychlorinated
biphenyls andpesticides. Toxic chemicals in the environment: biochemical
aspects of As, Cd,pb,Hg,CO,03,PAN,pesticides,MICandcarcinogensinair. 10hrs

Unit4:Waterchemistry:propertiesofwater.Waterpollutants:typesandtheirsour
ces-
heavymetals,metalloids,organic,biologicalandradioactivesubstance.Typesofrea
ctionsinvariouswaterbodiesincludingmarineenvironment.Chemistryofoilbase
dandwaterbased paints, physico-chemical basis of redox processes.
Electrochemical theory of corrosion.12hrs

Unit 5: Instrumentation and Analytical Techniques: Theoretical principles
ofAnalytical Techniques — Role and importance in analysis of environmental
samples. Titrimetry; types and applications of neutralization,
precipitation,complexometrictitrations;gravimetry,Conductometry,pH,Colori
metry,Spectrometry,UV-VisandIRSpectrophotometerand AAS-
FlameandGraphitefurnace.Nephelometry,Flamephotometry,Fluorimetry;Chro
matographictechniques:Paper,ThinLayer,GCandGas-
LiquidChromatography,HPLC,X-rayflorescence,X-
raydiffraction,Electrophoresis.

12hrs
ReferenceBooks:
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1. SharmaB.KandKaurH.(1995).EnvironmentalChemistry,IEd.,Goel

PublishingHouse.
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DeA.K(1989).EnvironmentalChemistry,lIEd. WileyEasternLimited.3.Sawye
rC.N,Mc Carty P.LandPerkingG.F.(1994).Chemistry for

EnvironmentalEngineering,IIEd,McGraw-Hill.
Bailey,R.A.(1978).ChemistryoftheEnvironment,AcademicPress.

Tyagi 0.D. andMehraM. (1990). Text Bookof EnvironmentalChemistry,

IEd.,AnmolPublications.

CharlesR.GoldmanandAlexander].Horene.(1983).Limnology,McGraw -
Hill.

RoyL.Donahue,RaymondW.MillerandJohnC.Shickluna.(1987).Soils-

AnIntroductiontosoilsandplantgrowthV.Ed.,Prentice-HallofIndia.

BiswasT.DandMukherjeeS.K.(1987).TextbookofSoilSciencelVEd., McGraw-
Hill.

Vogel'sTextbookofQuantitativelnorganicAnalysis.(1978).IVEd., LongmanGroup
Ltd.

Jacobs.(1969).AnalyticalChemistryofIndustrialpoisons.Hazardsandsolve

nts,M.B.InterScience.NewYork.

SawyerC.N,McMartyP.L.andPerkinG.F.(1994).ChemistryforEnvi

ronmentalEngineering (Il ed),McGrawHill.

TyagiO.D.andMehraM.(1990).EnvironmentalChemistry,AnmolPu

blications.

ManahanS.E.(2000).EnvironmentalChemistry(7thEd),LewisPublications,Flori
da,U.S.A.
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ISEMESTERM.SCENVIRONMENTALSCIENCE

ENV103:ENVIROMENTALGEOLOGY(CORE)
4Credits,4hrs/Week,52hrs/semester

Unit 1: Earth systems and its interaction: Origin of earth, Structure of Earth-
Lithosphere,hydrosphereandbiosphere.Earth’sMaterials-Mineralsandtheir

definition. Distribution and abundance of elements in the major units
ofearth,Geochemicalfeatures,FormationandclassificationofRocks.Folds,faults,d
ykesandothergeologicalformationsandtheirenvironmentalsignificance. 10hrs

Unit 2: Mineral resources and Pedology: Resources and reserves,
depletiontrendsofresources.GeologicalfeaturesofIndiaandKarnataka.Land-
useplanning and Terrain evaluation. Soil characteristics, formation of soil, role
ofsoilorganismsinsoilformation,soilerosion,types,soilconservation.ElementalP
athways-
geochemicalcycles.Biogeochemicalfactorsinenvironmentalhealthandeffectsofi
mbalance. 10hrs

Unit3:WaterResourcesandEnvironment:Classificationofglobalwaterresources
—-LoticandLenticsystem.Globalwaterbalance,lcesheetsandfluctuations of sea
levels.Origin and composition of seawater, Hydrologicalcycle,Human
usageofsurfaceandgroundwater.Groundwaterpotential.Globalwaterbudget.
10Hrs

Unit4:Geochemicalandgeologicalprocess-exogenicandendogenic-Earthquakes
volcanoes, cyclones, Tsunami - their impact on flora and faunaand human
beings. River action, wind action and glaciers.Concept of majortrace and REE

classification and mobility of trace element Geochemical
cycle, Humanuse,traceelementsandhealth,Diseasesinducedbyhumanuseofland.
12hrs

Unit 5: Geographical classification and zones of Environment. Energy
budgetof the earth.Earth’s thermal environment and seasons.General
relationshipbetween landscapes, biomes and climate.Climate of India. Indian
Monsoon, Elnino, droughts, Tropical cyclones and westerly disturbances.

10hrs
Referencebooks:

1. SchwabS.0,FrevertR.K,EdimsterT.WandBarnsK.K.(1975).Soilandwatercons
ervationEngineering, John Wileyand Sons.

11
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Loehr, R.C.Jesel, W.].Novak, N.D., Clarkson, W.S. and Friedeman G.S.
(1979).Land Application of Wastes (Vol-I and II). Van Nostrand Reinhold
Co., New.York.

ValdiaK.S.(1987).Environmental Geology.

MenardH.W,,W.H.FreemanandCompany,SanFrancisco.(1969).ThenatureofO
ceanic life, The Ocean -A ScientificAmerican Book.

ReedWicanderand]JamesS.Monroe.EssentialsofGeology,Wadsworthpublishi
ng

RoyL.Donahue,RaymondW.MillerandJohnC.Shickluna.(1987).Soils-
AnlIntroductiontosoilsandplantgrowthV.Ed.,Prentice-HallofIndia.

BiswasT.DandMukherjeeS.K.(1987).TextbookofSoilSciencel VEd.,McGraw-Hill.
StrahlerandStrahler.(1970).EnvironmentalGeology,Wiley&Sons,NewYork.
ValdiyaK.S.(1985).Environmental Geology Allied Publishers New York.

CarlaW.Montgomery.(1989).EnvironmentalGeology, WmCBrownPublishers.
DubuuguoLowa.

PeterT. Flawn.(1970).Environmental Geology, Harper and Row, NewYork.
KhurumiR.S.(1988).Engineering Geology, Dhanpet Rai & Sons, NewDelhi.

MahapatraG.B.(1989).AtextbookofGeology.CBSPublishers&DistributorsNe
wDelhi.

MukherjeeP.K.(1995).AtextbookofGeology. TheWorldPressPrivateLtd.Calcut
ta.

WilliamD. Thornbury.(1984).
PrinciplesofGeomorphology.FirstWileyEasternprint.

Berryl.G,MasonBrianandR.VDietrich.(1985).Mineralogy,CBSPublishers&Distrib
utors.

GribbisC.D.(1991).Rutley’sElementsofMineralogy,27thEd., RevisedbyCBSPublis
hers&Distributors.

EdwardAKeller.(1981).EnvironmentalGeology,3rdEdition,CharlesE.MerillPub.C
0.

EarthScienceandtheEnvironment,Richard].Ordway,D.VanNostrandandCom
pany,London.

Laporte. Encounter with the Earth, L.F. Oxfordpress, San Francisco.

12
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ISEMESTERM.SCENVIRONMENTALSCIENCE

ENV104:METEOROLOGICALSCIENCESANDCLIMATECHANGE(CORE)
4Credits,4hrs/Week,52hrs/semester

Unit 1: Fundamentals of Atmospheric Science: Definition and scope of
atmosphere.EvolutionofEarth’sAtmosphere.Atmosphericstructureandheating;Chemic
alComposition.Electromagneticspectrum.Earth-SunGeometryand
seasonalvariations.Globalenergybudget-

Solarradiationandterrestrialradiation.Greenhouse effect - Definition, causes and
facts.Components of weather and
climate.Environmentallapserateand Adiabaticlapserate,temperatureinversionandatm
osphericstabilityandinstability. 10hrs

Unit 2: Meteorology: Definition, scope and objectives of Meteorology.
AtmosphericmotionandCirculation.AirMassesandFronts.Weatherpatterns.PrimaryMe
teorological Parameters and their Measurement - Temperature, Wind Speed
andDirection.Secondary Meteorological Parameters and their Measurement -
Humidity,RelativeHumidity,AbsoluteHumidity,PressureandSolarRadiation.Weatherm
odifications - cloud seeding and its consequences. Wind patterns - Definition
andfacts; Collection and analysis of wind data, wind roses; air pollution and
pollutionroses.EffectsofMeteorologicalParametersonweatherandclimate. 10hrs

Unit 3:Meteorological controls: Tropical cyclones, intense tropical cyclones, low-
pressureareas,tropicalwaves,tropicaldisturbancesandtropicaldepression.Atmospheric
disturbances-Thunderstorms,duststorm,lightening,flood

anddrought.Globalweatherpatterns-El-NinoandLa-Nino.Implicationsofmeteorological
controls monitoring, assessment, research and prediction
programsforMitigationandadaptationstrategiestochangingclimate.Weatherforecastin

g
10hrs

Unit4:Climatology:Definition,scopeandobjectivesofclimatology,Latitudes,Longitudes
and Latitudinal heat zones of the earth. Insolation - Factors affecting thedistribution
of insolation. Atmospheric Depletion of Solar Radiation.Process of HeatEnergy
Transfer- Radiation, Conduction and Convection.Clouds and their
formation;Classificationofclouds.weatherforecastingandHydrologicalcycle.Seasonalcl
assification of India.Indian monsoon - Southwest monsoon, Northeast monsoon,Intra-
seasonal monsoon.Monsoon depression. Role of Climatological Institutions -
IndianMeteorologicalDepartment(IMD);World
MeteorologicalOrganisation(WMO); WorldweatherwatchandGlobalatmosphericresear
chprogramme(GARP).

12hrs

Unit 5: Global Climate Change: Introduction, scope and objectives of global

13



M.ScEnvironmentalScience,Bengaluru cityUniversitySyllabus,2021
climatechange. Earth’s Greenhouse Gases - Definition, emissions and its impacts on
earth’sclimatesystem.Ozonelayer-
Definition,causesandfacts.Groundlevelozone,Stratospheric Ozone layer, Antarctic
Ozone Hole, Mechanism of Ozone layer

14



M.ScEnvironmentalScience,Bengaluru cityUniversitySyllabus,2021

depletion and its consequences. 0Ozone layer recovery. Advance research to
protecttheStratosphericOzonelayer.Globaldimming.Globalclimatechangepolicies.Over

view of Conference of Parties (CoP) - The Kyoto protocol; Montreal
protocol;Parisagreement. 10hrs
ReferenceBooks:

1. GeneralMeteorology:H.R.Byers,TataMcGrawHillPublications,NewDelhi.

2. Climatology:FundamentalsandApplications:Mater].R.

3. Climatology:SelectedApplications:HenryD.Foth.

4. Introductiontoweatherandclimate:Trewartha.

5. TheAtmosphere:AnIntroductiontoMeteorology:FedrikK.Lutgen,E.].Tarbuck.
6. GeneralMeteorology:H.R.Byers(TataMcGrew-HillPublications,NewDelhi).

7. Meteorology:Dr.S.R.Gadekar,AgromatePublishers,Nagpur2000.

8. EnvironmentalAnalysis:M.M.Saxena,AgrobotanicalPublisher,Bikaner1994.

9. Climatology:D.S.Lal,ShraddhaPustakBhavanAlahabad,2001.

10. Atmosphere,WeatherandClimate:K.Sidddhartha,KisalayaPublicationPvt.Ltd
2000.

15
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ISEMESTERM.SCENVIRONMENTALSCIENCE

ENV105:ENVIRONMENTALSAMPLINGTECHNIQUESANDAPPLICAT
IONSOFSTATISTICS(SOFTCORE)
2Credits,3hrs/Week,39hrs/semester

Unit 1: Air Sampling: Objective and Criteria of Air Sampling, Selection of
SamplingLocation,SamplingMethods(Sedimentation, Filtration, Centrifugal
andlmpingement Method), Instrumental Techniques wused in Estimation of
AtmosphericAir Pollutant, Dust Fall Jar, SPM and RSPM, SO2, Oxides of nitrogen using
RespirableDustsample/HighVolumeAirSampler.Fluegassamplingandmonitoringinlnd
ustriesandStack. 08hrs

Unit 2: Water and Waste Water Sampling: Necessity of Water Sampling,
Objectives,Selection of SamplingSite, Sampling and characterization of water and
wastewaterbygravimetric,volumetricandcolorimetricmethods.TypesofWaterSamples,
Collection,Transport,HandlingandPreservation, Watersamplers, samplingmethods-
Random/snapsample,Compositesampling,Stratifiedsampling.Classification of Water

Quality Parameters - Inorganic, Organic and Nutrient;
FieldParameters;Datalnterpretation- BasicConcept,Significanceand Measurement
ofDO,BOD,COD,inWaterandWastewater. 10hrs

Unit3:SoilandSolidWasteSampling:ObjectivesofSoilandSolidWasteSampling,SiteS
electionCriteria,CollectionandHandlingofSoilandSolidWasteSamples,Soilsamplers:
Shovel,TrialPits,Hand/MachineDrivenAuger,ContinuousflightAuger, Spit-spoon
sampler, Shelby Tube sampler, Piston samplers, Pitcher Barrel sampler.Preparation
of Soil Samples for Analysis, Physico-Chemical Parameters and
theirSignificance(QualityandProductivity). 09hrs

Unit 4: Application of Statistics in Environmental Analysis: Introduction,
ResearchProblemandDesign,DataCollection,DataRepresentation,MeasureofCentralTe
ndency, Measure of Variation, Correlation and Regression; Testing of Hypothesis -
TestbasedonNormaldistribution;Analysisofvariance-one-wayandtwo-
wayclassification. Sampling Distributions - t-test, chi-square and F distribution.
Nature

ofErrors, TypesofErrorsandimportanceofError,RandomError,EstimationofStandardDe
viation,ConfidenceLimitsofAnalyticalResults,CombinedEffectsofDifferent Random
Errors, Comparison of Two Means, Comparison of Two
StandardDeviations,LaboratoryQualityControlandAssessment,Correction,Limit
ofDetection,Bias,Precision,Accuracy,InterpretationandReportWriting. 12hrs

References:

1. Freund,].E.andMiller,I.R.,ProbabilityandStatisticsforEngineers,Prentice-

HallofIndia,5thEdition,NewDelhi,1994.
16
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Gupta,S.C.andKapur,V.K.,,FundamentalsofMathematical Statistics,
SultanChandandSons,NewDelhi,1999.
Taha,H.A.,OperationsResearch:Anlntroduction,Prentice-
HallofIndia,6thEdition,NewDelhi,1997.
Kapoor.V.K,,ProblemsandSolutionsinOperationsResearch,SultanChandandS
ons,NewDelhi,1997.
Biostatistics:P.N.Arora,P.K.Malhan,HimalayapublishingHouse,Delhi,2008.
Basic concepts of Biostatistics: N.Arumugam, Saras
Publications,Kanyakumari,2003.
BiostatisticsintheoryandPractice:T.K.Saha,EmkayPublications,Delhi, 1992.21
Biostatistics:P.Ramakrishnan,SarasPublications,Kanyakumari,1995.
StatisticalMethods:S.C.Gupta,S.Chand&SonsPublishers,NewDelhi, 1997.
EvolutionBiostatisticsANDComputerApplications:A.Gopi,A.Meena,N.Arumu
gam,SarasPublications,Kanyakumari,2003.

Fundamentals
ofComputer:V.Rajaraman,PrenticeHallofIndia,NewDelhi,2008.
ComputerFundamentals:PradeepK.Sinha,PreetiSinha,BPBPublications,NewDel
hi,2007.
FieldBookforDescribingandSamplingSoils,Version2.0,NationalSoilSurveyCente
r,USDA,Nebraska
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IISEMESTERM.SCENVIRONMENTALSCIENCE

ENV 201:ENVIRONMENTALTOXICOLOGY(CORE)
4Credits,4hrs/Week,52hrs/semester

Unit 1: Introduction to toxicology, scope, goals and branches of toxicology;
ToxicantsandToxicity-influencingfactors,drugtoxicity,biochemicalbasisoftoxicity-
mechanismoftoxicityandreceptormediatedevents,acuteandchronictoxicity.Selective
toxicity.Concentration @ and dose, Toxicity of chemical mixtures -
synergismandantagonism. 10hrs

Unit 2: Dose - Response relationships - Graded response, quantal response,
Timeactioncurves.Statisticalconceptoftoxicity.ThresholdLimitValue(TLV);LC50;Margi
nofsafety; Toxicitycurves;CumulativetoxicityandLD50&CTF.Toxicitytesting;  Toxicity
curves. Bioassay - Definition, purpose, criteria for selection of testorganism,
methodology, estimation of LC50, Limitation and importance of
Bioassay,AcuteToxicity(single);SubacuteT oxicity. 10hrs

Unit 3: Heavy metals toxicology: Bio-chemical cycles of toxic metals,
Metabolism,toxicity monitoring and exposure standards for heavy metals such as
Cadmium, Lead,Nickel,Mercury,Arsenicinhumans-
ChronicToxicity; Teratogenicity,carcinogenicityandmutagenicity.Immunotoxicity,h
istotoxicity,celltoxicity,neurotoxicity, nanotoxicity; Biomonitoring of Toxic Chemicals

- Objectives, programs&parameters,conceptsofbioindicators-groupswithexamples
10hrs

Unit4:ToxicantsasPublichealthhazards;Toxicologyofmajorpesticides-
Environmentalimpactsofpesticides-Persistence,BioaccumulationandBio-
magnifications in food chain. Food additives - types, functionsand related
healthhazards; Radiation hazards and pollution related diseases; Environmental
forensics;Chemicalandsafetyevaluation. 10hrs

Unit 5: Bio-transformation of Xenobiotics (Selective Toxicity); Principles,
Receptorsites, absorption and storage of xenobiotics; types of Bio transformations;
microsomaloxidations,mixedfunctionoxygenases,conjugation,biotransformationoforg
ano-chlorine and organo-phosphorous pesticides, Absorption, translocation and
excretionof xenobiotics. Antidotal procedures in Toxicology.Biomonitoring of toxic
chemicalsandparameters,ConceptofbioindicatorsandEnvironmentalmonitoring.12hrs

ReferenceBooKks:

1. JeromeO.NiraguandLakshminarayana].S.S.(1989).AquaticToxicologyandWater
QualityManagement,JohnWiley&Sons.23
2. SharmaP.D.(1994).EnvironmentalBiologyandToxicology,RastoggiandCompany.
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MeeraAsthanaandAsthanaD.K.(1990).EnvironmentalPollutionandToxicology,A
lkaPrinters.
MettelevV.V,KanaevA.landDzasokhovaN.G.(1971).WaterToxicology,Amerin
dPublishingCo.Pvt.Ltd.
StandardMethodsfortheExaminationofwaterandWastewater,17thEd.,(1989).A
PHA-AWWA-WPCEF.
GuithinierPerry.(1980).IntroductiontoEnvironmentalToxicology,Elsevier.
WaldronH.A.(1980).MetalsinEnvironment.AcademicPress, Toronto.
ButterG.C.(1988).PrinciplesofEcotoxicology.JohnWileyandSons.
MoriartyF.(1983).Ecotoxicology.AcademicPress,NewYork.

. 0ehmeW.F.(1989).ToxicityofHeavyMetalsinEnvironmentMarcelDakkarInc.,Ne

wYork.
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IISEMESTERM.SCENVIRONMENTALSCIENCE

ENV202-EnvironmentalEngineering(CORE)4
Credits,4hrs/Week,52hrs/semester

Unitl:EnvironmentalEngineering:IntroductionandScopeofEnvironmentalEngineering
,WaterandWastewaterstandardsforspecificapplications.WaterDemand:Manmadeande
nvironmentalfactors,Populationforecastingmethods,design period, Quality of water
supply. Water distribution systems: pipe
networks,Methods,Design,analysisandoptimization-appurtenances-
corrosionprevention
-minimizationofwaterlosses-leakdetectionStoragereservoirs.Watertransmissionand
distribution: Need for Transport of water and Wastewater-Planning of WaterSystem -
Selection of pipe materials. Water transmission main design- gravity
andpumpingmain;SelectionofPumps-characteristics-
economics;Specials,]Jointing,layingandmaintenance. 10hrs

Unit 2: Water Treatment Methods: Preliminary, Primary, Secondary and
Tertiary.Theory,MechanismandSignificanceofAeration,Coagulation,Flocculation,Sedi
mentation,FiltrationandDisinfection.Chlorination-
formsandmethodsofchlorination;Ozonation;Watersoftening;Hardnesstreatment-
Desalination,MembraneTechniquesRemovalofTasteandOdour;MiscellaneousTreatme
ntMethods, (Lime, Soda Process, Zeolite Process, Demineralization Process) and
theirChemicalreactions;OccurrenceofFluorideinwater-
ChemicalTreatmentofDefluoridation and Mechanism, significance and methods of
removal; Role of OzoneandUVasaDisinfectant. 10hrs

Unit3:WastewaterSources:DomesticandIndustrialwastes,Measurementofwastewater,
frictionalheadlossinfreeandpressureflow,minorheadslosses,Carrying Capacity-Flow
measurement. Storm water drainage: Necessity-
combinedandseparatesystem;Estimationofstormwaterrunoff;Formulationofrainfallint
ensity,durationandfrequencyrelationships-Rationalmethods.WastewaterCollection
systems; sewerage and drainage system, Principle of design for a
seweragesystem.Stormwaterandsewagecharacteristicsandquantitiesestimationmetho
d.

10hrs

Unit 4: Objective of wastewater treatment, Principles of wastewater treatment,
UnitOperation and Unit Processes, Different wastewater treatment flow sheets,
Physico-chemical and Bacteriological Parameters and their role in waste water
treatment.Physico-

chemicalandBiologicalcharacteristicsofsewage,Sewagemanagement;Disposal on land,
sewage sickness; disposal by dilution method, self-purification andnatural treatment
of streams - Deoxygenation and Reoxygenation process, variation of DO, BOD and
COD and their importance. 10hrs
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Unit 5: Wastewater treatment methods: Principles of Physical Treatment;
Screening,Mixing, Equalization, Sedimentation, Filtration. Primary, Secondaryand
Tertiary
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levels.PrincipleofChemicalTreatment-
UnitOperationsinvolvedinChemical Treatment.MethodsofTreatment,Chemical
Coagulation, Flocculation,Sedimentation, Clarifiers, Efficiency of Chemical
Precipitation, Disinfection of
treatedsewage,Septictankdesignandeffluentdisposalmethods;DesignAspects-
Designofbiologicaltreatmentunits.Oxidationponds,Lagoons;Sludgecharacteristics-
treatment, conventional and high rate digesters, sludge thickening, sludge
digestion,sludgedewatering-mechanicalandgravity,disposalofsludge,gasutilization.
12hrs

ReferenceBooks

1. Qasim,S.R.,Motley,E.M.andZhu.G.WaterworksEngineering-Planning,Design

2. andOperation,PrenticeHall,NewDelhi,2002.

3. Lee,C.C.andShundarLin,HandbookofEnvironmentalEngineeringCalculations
,McGrawHill, NewYork,1999.

4. Hendricks,D."WaterTreatmentUnitProcesses-
PhysicalandChemical’CRCPress,

5. NewYork2006

6. Arceivala,S.].,WastewaterTreatmentforPollutionControl, TMH,NewDelhi,Sec
ond Edition,2000.

7. Manual on Sewerage and Sewage Treatment CPHEEO, Ministry of
UrbanDevelopment,Government ofIndia,New Delhi, 1999.

8. MetcalfandEddy,INC,'WastewaterEngineering-TreatmentandReuse,Fourth
Edition, Tata Mc Graw-Hill Publishing Company Limited, New Delhi,2003.

9. Qasim,S.R.WastewaterTreatmentPlant,Planning,Design&Operation, Technomic
Publications,NewYork,1994.

10. Bajwa,G.S.PracticalHandbookonPublicHealthEngineering,DeepPublishers,
Simla,2003.

11. ManualonwatersupplyandTreatment,CPHEEO,MinistryofUrbanDevelopme
nt,Government ofIndia,New Delhi, 1999.



M.ScEnvironmentalScience,BangaloreUniversitySyllabus,2021

IISEMESTERM.SCENVIRONMENTALSCIENCE

ENV203:ENVIRONMENTALMICROBIOLOGY(CORE)
4Credits,4hrs/Week,52hrs/semester

Unit1:Introduction,conceptsandscopeofenvironmentalmicroorganismsascomponents
of ecosystem, classification and characteristics of microorganisms; Roleof
microorganism in Biogeochemical cycles - nitrogen, sulphur, and phosphorous.
Detrimental effects of diverted biogeochemical cycles. Biological nitrogen fixation:
asymbiotic, symbiotic and associative nitrogen fixation structure, function and genetic
regulation of nitrogenase. 08hrs

Unit 2: Microbial diversity of environment- Microbes in air, water, waste water
andsoil; biological pollution of water. Microbial interactions and associations -
inhibition,parasitism, symbiosis, etc.; plant-microbe’s interaction - mycorrhizae, plant
growthpromotingrhizobacteria.Introduction,distribution,samplingandmeasurementt
echniquesandidentification.Microbesofextremeenvironment.Mechanismsofadaptation
bymicroorganismstoenvironmentalextremes. 10hrs

Unit 3: Study of air-borne allergens and air-borne diseases. Microbiological aspects
indrinkingwaterandtheirdistribution.Indicatormicroorganismsandtheirquantification
- MPN and MF technique. Bio-fouling- definition, sources and causes -bio-film and Bio-
corrosion. Major antibiotic resistant bacteria in drinking water andtheirimplications.

10hrs

Unit4:Microbesinthedegradationofwastes.Bioremediation-
ItsroleinEnvironmentalmanagementadvantagesanddisadvantages.Controlofpestsand
diseases by microorganisms, Treatment of solid and liquid industrial wastes, role
ofmicroorganism in biodeterioration of wood and metals, mechanism and its
control.Microbial degradation of pesticides.Microbes in metal extraction, mineral
leachingandmining,microbesinpetroleumproductformation.Ecologicalimplicationofge
neticallymodifiedmicroorganismsandEnvironment.Nano-
technologyanditsapplications.Biosensorsanditsapplications. 12hrs

Unit 5: Food and Medical Microbiology - Introduction to Fermentation
Technology;Microbialproduction of amino acids, glutamic acid, lysine: industrial
alcohol, beerand wine, vitamin B12, B2; Types of microorganisms in vegetables, meat,
poultry,seafood and dairy products. Spoilage of food - factors influencing spoilage -
methodsof detection - physical, chemical and bioassay methods. Food poisoning -
types of foodpoisoning prevention and control, indicators of health. Human viral
infections: natureand the source of interferons, classification, Induction of interferon,
anti-viral agents(chemical and biological) their mode of actions, Nosocomial
infections -
Microbialcontaminationinhospitalenvironment,salientfeaturesandcontrolstrategies.
12hrs
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ReferenceBooks:

1.

RameshVijayaK.(2005).EnvironmentalMicrobiology.MGPPublishers,Chen
nai.

Edward Alcamol. (2001). Fundamentals of Microbiology VIth

Edition.,Jones andBartlettPublishers,INC.
PepperW.(1995).EnvironmentalMicrobiology.A.P.Publishers.
WilliamC.FrazierandDennisC.Westhoff.(1995).FoodMicrobiologyl VthEdit
ion,TataMcGraw-HillPublishingCompanylimited,NewDelhi.
Michael].Pelczar.(1986).Microbiology5th(Ed),McGraw-HillBookCo.
Michael].Pelczar.(1994).Microbiology-
Conceptsandapplications,McGraw-Hilllnc.
MartinAlexander.(1983).IntroductiontoSoilMicrobiology2ndEd.,WileyEaste
rnLtd.
PowarC.BandDaginwalaH.F.(1985).GeneralMicrobiology,Vol.I&II,2nd
Ed.,HimalayaPublishingHouse.
BhattacharyaR.N.(1993).Experimentswithmicroorganisms,Reprint,Em
kayPublications,NewDelhi.

10. PepperW.(1995).EnvironmentalMicrobiology.A.P.Publishers.
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IISEMESTERM.SCENVIRONMENTALSCIENCE

ENV204:ENVIRONMENTALPOLLUTIONMONITORINGANDCONTROL(CO
RE)
4Credits,4hrs/Week,52hrs/semester

Unitl: Air pollution: Definition, Sources and Classification of air
pollutants.Transportand diffusion of pollutants. Gas laws governing the behavior of
pollutantsintheatmosphere.Meteorologicalparameters,scaleofmeteorology,Effectofte
mperature, precipitation, humidity, pressure, radiation and wind. Heat
transferringprocesses, atmospheric stability, inversions and mixing heights, Plume
behavior
andStackdispersiontheories&modelsofmonitoring&controlofexhaustemissions.
10hrs

Unit2:Automobilepollutioninlndiancities:Monitoringandcontrolofexhaustemissions.
Effects of air pollution on human, animal, plants, inanimate objects andclimate. Source
types and control of indoor air pollutants sick building syndrome andbuilding related
illness, Categorization of industries based on pollution. Air
PollutantConcentrationsinventory;ComparisonwithAirQualityStandards Ambient
airquality standards and air pollution indices. Noise Pollution: Definition, Sources
andTerminology;typesofnoise;Measurementofnoise;Noiseindices;Effectofmeteorologi
cal parameter on noise propagation. Noise exposure level and
StandardImpactonbiotaandinanimateobjects.Noisecontrolandabatementmeasures.
14hrs

Unit 3: Aquatic Pollution: Definition; Sources and classification of aquatic pollutants.
Point and Non point sources of pollution, Causes and consequences of pollution
onsurface,subsurface(groundwater)andmarinewatersources.Coastalwaterintrusion.O
illeakageandindustrialeffluents.Waterpollutioncontrolcriteria,Thermalpollution:
Sources, causes and effects. Preventive and control measures. Water qualityindices.
10hrs

Unit 4: Soil Pollution: Definition, sources and classification of soil pollutants and
theirimpacts on physico-chemical and biological properties of soil, plants, animals
andman.Industrialwasteeffluentsandheavymetals,theirinteractionswithsoilcomponen
ts,Soilmicroorganismsandtheirfunction,degradationofinsecticides,fungicidesandweed
icidesinsoil.Interactionoffertilizer(NPK)withdifferentcomponentsofsoil.Soilpollutionc
ontrolMeasures. 10hrs

Unit 5: Radioactive Pollution: Definition, Radioactivity, Radionuclide,
Radiationemissions, sources, Radioactive decay and buildup. Biological effects of
radiation.Radiation exposure Standards. Radioactive pollution impacts on ecosystem.
Pollutioncontrolmeasures.Biologicaldosimetry. 08hrs
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ReferenceBooks:

1. Nandini N,Sunitha Nand SucharitaTandon.(2007). Environmental

Studies,SapnaBookHouse,Bangalore

2. SternA.C.(1986).AirPollutionVol.I-
VIII,AcademicPress.HenryC.Perkins.(1974).Air Pollution,McGrawHill.

3. William L. Donn.(1975).Meteorology4thEd., McGrawHill.

4. FurryR, Baddel.RandHaurkerL.(1985).Air Pollution and Lichens.

5. MansfielsM.R.(1989).Effects of air pollutants on plants.

6. Lodge.(1994).Methodsofairsamplingandanalysis.

7. TrivedyR. Kand GoelP.K.(1995).AnlntroductiontoairPollution, Techno
8. SciencePublications]aipur.

9. KudesiaV.P.(1993). Air Pollution, Pragati Prakashan, New Delhi.
10. MishraP.C.(1989).SoilPollutionandSoilOrganisms.

11. GoelP.K.(1997)WaterPollution-

Causes,Effects&Control.TechnoSciencePub.,Jaipur.

12. PratapMowlePandVenkattasubbayyaN.(1990).AirpollutionandControl.Divyaj
yothiPrakashan,Jodhpur.
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I SEMESTER M.Sc ENVIRONMENTAL SCIENCE

ENV205:0CCUPATIONALHEALTHHAZARDS(SOFTCORE)
2Credit,3hrs/Week,39hrs/semester

Unitl:0ccupationalEnvironment:Occupationalhazards-Physical,mechanical,
chemical, Electrical, Biological, radiation and, their Permissibleexposure

limits. Occupationaldiseases-
Pneumoconiosis,silicosis,Anthracosis,Byssinosis,Bagassosis,Farmerslung,Lead
poisoning,OccupationalcancerandOccupationalDermatitis. 08hrs

Unit 2: Occupational hazards of agricultural and industrial workers:
Humanfactors contributing to accidents - causes for unsafe acts. somatic
diseases,accidents,toxichazards,physicalhazards,respiratorydiseases,sickness,
absenteeism. Measures for health protection of workers- personal
protectiveequipment’s,medicalmeasures,engineeringmeasures;preventionofo
ccupational diseases.Human health problems due to pollution, public
healthprograms. 12hrs

Unit 3: Occupational health hazards: Evaluation and control of
occupationalhealthhazards,occupationalhealthsurveillance,Storage&handling
ofcompressed gases - Acetylene, LPG and Hydrogen. Epidemiology and
Publichealth-
PrinciplesofEpidemiology,Epidemiologyandcontrolofdiseasescausedbyimport
antmicrobesinwater,air,milkandsoil.Statusofcommunicablediseasesinlndia.Ad
ministration of public health inIndia.

10hrs

Unit 4: Public health Legislation- The Factories Act, 1948. Industrial
safetystandards and regulations.Accidents - definitions - prevention and
control.Safety management system- concepts of safety management systems
as perEMS ISO18000 and ISO 22000 series. OSHA, NIOH, WHO - Law &

Regulations.PublicLiabilityInsuranceAct, MiningAct. 09hrs

ReferenceBooKks:

1. Benjamin O. Fundamental principles of occupational health and
safety.

2. Louis J. Diberardinis. All Handbook of Occupational Safety and
Health.

3. KeithSmithandDavidN.Petley.EnvironmentalHazards:AssessingRiskan
dReducingDisaster.

4. Peter H.Wald, Gregg M.Stave Prgctor and Hughes. Physical and
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Biological Hazards of the workplace.

GloriaJ.Hathaway,NickH.Proctor,JamesP.Hughes.ChemicalHaza
rdsoftheWorkplace.

G.K.Kulakarni.Implementationofoccupationalhealthlegislationatwo
rkplace,issuesandconcerns.
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III SEMESTERM.Sc.ENVIRONMENTALSCIENCE

ENV301:SOLIDANDHAZARDOUSWASTEMANAGEMENT (CORE)
4Credits,4hrs/Week,52hrs/semester

Unit 1: Solid Waste: Introduction, Classification - Source based and Type
based;EvolutionofSWMandinfluencingFactors-

MunicipalSolidwaste(MandH)rules, 2000, SW rules 2016; Waste stream
Assessment: Rationale for analysis, WasteGeneration, Composition and

Characteristics (Physical, Chemical
andBiologicalCharacterization);HealthandEnvironmentalEffects. Significance
ofSolidwastemanagementSystem,EnvironmentallySoundSolidWasteManagement(
ESSWM)andEnvironmentallySoundTechnologies(EST). 10hours

Unit 2: Solid Waste Generation and Collection Rates:Collection, Handling,
transferstationandImplementationmethods-
Storage:Containers,storagebins;Transportation:collectionoperations,movementofColl
ectionCrew,CollectionVehiclerouting;TransferStation:Type,CapacityandViability,Wast
ecollectionSystemDesign,Controllnventory,Monitoringandrecordmaintenance.08hou
rs

Unit 3: Waste Disposal: Disposal Options and Selection Criteria- Sanitary
Landfill:Principleandprocess;LandfillGasEmission-
Composition,Properties,Hazards,MigrationandControl;LeachateFormation-
Composition,Leachate migration,control and Treatment; Environmental Effects of
Landfill; Landfill Operation
Issues;WasteProcessingTechniques:PurposeofProcessing,Volumereductionandcompa
ction, Size reduction and Shredding, Component Separation-  Air
separation,MagneticSeparation,Screening,0therSeparationTechniques,Drying
andDewatering. RemedialActionsatInactiveWasteDisposalSites. 10 hours

Unit 4:Source Reduction: Raw materials, product recovery and recycling;
Basics,Purpose,Implementation,Monitoring, Evaluation, Significance of
Recycling,Planning of Recycling Programme its elements including- Source
Separation, Drop-offandbuy-
back,Curbsideprogramme,StorageandCollectionofrecyclables,Collection vehicle for
recycling, Material recovery facilities, Full stream
processing;CommonlyRecycledMaterialsandProcesses;CompostandBiogas:Compostin
g-Benefits,Processes,Stages, Technologies;Biogasification-AnaerobicProcessing, Types
of Digester; Composting and Bio gasification - Environmental Effects. Waste
toenergyrecovery. 12hours

Unit 5: Hazardous Waste Management:ldentification and Classification,
Generation,StorageandCollection, Transferandtransport,processing,Disposal;
HazardousWastetreatment:Physical,Chemical, ThermalandBiologicaltreatment;Polluti
onprevention and Waste Minimisation, Hazardous Waste Management in India,
Rulesand Policies; Product Safety Management System (PSMS). Safety, Handling,
storageandmanagementofHazardousMaterials;IntegratedWasteManagement:Charact
eristics,Planning,Implementatio%Benefits of[WMforDeveloping
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economics;WasteManagementModel;LifeCycleAssessment(Benefits, stages),Public
Education and Involvement.Meeting Federal and State Mandated
DiversionGoals,LegislativeTrendsandImpacts;BiomedicalwasteandE-
wastesmanagement

- Biomedicalwaste(Management&Handling)rules,2016and2020;HazardousWastes
(Management and Handling) Rules, 2016; E-waste (Management &
Handling)Rules,2016.Batterywastemanagementrules,2020. 12hours

ReferenceBooks:

1. Integrated Solid Waste Management -Engineering principles and
Managementlssues:GeorgeTchobanoglous,HilaryTheisen,SamuelAVigil.(201
4)

2. Tchobaanoglous,H., TheisenH.,andSamuelAVigil,1993.Integrated Solid
WasteManagement,McGraw-Hill,Inc,NewDelhi

3. Hazardous Waste Management: Michael D LaGrega, Phillip L
Buckingham,]effreyC Evansand EnvironmentalResource Management.

4. Ali,M,,Cotton,A.,andWestlake,K.1999.5o0lid WasteDisposalfor Low-Income
Countries.LoughboroughUniversity,London.

5. Flintoff,R1984.Management of Solid Wastes in Developing
countries, WHORegionalPublications,SoutheastAsiaSeries1

6. RamachandraT.V.andSairaVargheseK. 2004. Environmentally soundoptions for
e-wastes management, ENVIS Journal of Human Settlements (ISSN0971-
9091),March2004

7. USEnvironmental ProtectionAgency. 1989. TheSolid WasteDilemma: An
AgendaforAction,Washington.

8. AradhanaSalpekar.Solidwastepollution,JnanadaPrakashan,NewDelhi.

9. LieD.H.FandLiptakB.G.(2000).HazardousWastesandSolidWastes-
Lewispublishers,NewYork.

10. SolidWastemanagementinDevelopingcountries-IndianNationalScientific.

11. Milary Theiren and Samuel A. Solid waste management-
GeorgeTehobanaglous-

12. WHOManualonsolidwastemanagement.

13. CPHEEOManualonsolidwastemanagement.

14. LaGregaM.D,BuckinghamP.LandEvans.HazardousWasteManagement,IIEd,

15. BakerK.M.andHerson,B.S.(1994).BioremediationMc.Grqw-Hilllnc.

16. Eweis,].B,ErgasS.],ChangeD.P.YandSchroederE.D.Bioremediation-
Principles,Mc.GrqwHilllnc.

17. CharlesA.Wentz.(1996).HazardouswasteManagement.McGraw-
Hilllnternational Edition.



M.ScEnvironmentalScience,BangaloreUniversitySyllabus,2021

18. Tandon.(1995).Recycingofcrop,AbnimalandHumanwasteinAgriculture.Mc-
GrawHillPublishingCo.
19. ArneVesilind,WilliamWorrelandReinhartDebra,2002.SolidwasteEngineerin

g, ThomsonBrooks/Cole,Singapore
20. Areivala,S.]. 1971. SolidWastesDisposalinlndia, Central /Public Health

Engineeringlnstitute.Nagpur
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IIISEMESTERM.Sc.ENVIRONMENTALSCIENCE

ENV302:NATURALRESOURCEMANAGEMENT (CORE)
4Credits,4hrs/Week,52hrs/semester

Unitl:NaturalResources:Definition,Classification,conceptsanddistributionof
naturalresourceinlndiaandgloballevel.Importanceandapplications of natural
resources.Conservation and Management- Definition,Broad Classification -
Renewable and Non-Renewable resources.Ecological,economic and social
dimensions of resource management.Renewable:
SolarEnergy,WindEnergy,Geothermal Energy, Tidal Energy, Ocean
Energy,WaveenergyandMagneto-
hydrodynamicPower(MHD),ImpactonEnvironment and their applications,
Non Renewable: Thermal Power, HydroEnergy, Atomic Energy, Nuclear
Energy (Fission and Fusion) and Fossil
fuels(Coal,PetroleumandnaturalGas).GlobalEnergyProductionand Consumptio
n.Energyusepatterninlndiaanditsimpactonenvironment.

12hrs

Unit 2: Power generation from waste, residue, plantations: Biogas plants -
principlesofgenerationanddesigns.Biofuels:Ethanol,Biodiesel. Dendrothermale
nergy.Hydrogen.Gasification.Pyrolysis.ConservationofEnergy-

Importance,MethodsofConservation,BarrierstoEnergyConservation,Measuresf
orpromotingenergyconservation-GlobalandNationalscenario. 10hrs

Unit 3: Mineral Resource management: resources, reserves and
classification.MetalsandNon-
Metals,FormationofMineralDeposits,consequencesofover-
exploitation.Conservationandmanagementofmineralresourcesinlndia.Oceans
as new areas for  exploration of mineral resources.Oceans
oreandrecyclingofresources. 08hrs

Unit4:WaterResourcesManagement-

Conceptandclassification.WaterresourcescenarioinindiaandKarnataka.integra
tedwaterresourcemanagement; Participatory = watershed development;
National Lake and
RiverConservationProgrammes.Wetlandmanagement.Coastalzonemanagemen
t- concept, scope, issues and strategies. Implications of NationalRiver linking
programme on environment. Water Conservation Strategies inlndia-
RainWaterHarvesting. 10hrs

Unit5:LandandForestResources:AgriculturalPracticesinlndiaExploitationofAg
riculturalLand.RangeLandManagement.Wastelanddevelopmentconceptscope,i
ssuesandstrategies.ForestresourceManagement:ImportanceofForestry,forestp

roducts,Forestbasedmedicinal
3
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&Pharmaceutical Industries. Forest management practices and programmes —
scenario in India. Protected forest area management - Eco-development
committees and Eco-tourism. Gene pool management. Forest Fire and its
Control. Wild life habitat management- In-situ and Ex-situ conservation of
Biodiversity in India.Conservation of key wildlife species -project tiger,

project elephant, crocodile project, sea turtle project.Role
ofNGOsinwildlifeandforestconservation. 12hrs
ReferenceBooks:

1. V.P.Agrawal.(1968).ForestsinIndia:Oxford&IBHPublishingCo.Pvt.Ltd.NewD
elhi.

2. SitramRao.IntroductiontoSocialForestry,OxfordandIBHPub.Co.Pvt.Ltd.

3. AnandS.Bal.(2005).AnntroductiontoEnvironmentalManagement,HimalayaPubl
ishingHouse.

4. PrabhakarV.K.EnergyResourcesandEnvironment,AnmolPublisher

5. BiomasEnergyandEnvironment:H.R.Ravindranath,OxfordUniversityPress,N
ewYork.1995.

6. RaiG.D.Non-ConventionalEnergySources,KhannaPublication,NewDelhi.

7. KothariD.BandSingalK.C.(2011).RenewableEnergySourcesandEmergingTechno
logies:PHILearningPvt.Ltd.NewDelhi.

8. Satyanaraya,SitreS.R,ZadeS.B,MeshramP.U.ATextbook
ofEnvironmentalStudies:AlliedPublisher.

9. OliverS.Owen.(1980).Naturalresourcesconservation-
AnEcologicalapproach,3rdedition,MacmillanpublishingCo.Inc.NewYork.

10. DanielD.Chiras.(1994).EnvironmentalScience.4thedition.

11. SapruR.K.(1987).EnvironmentManagementinIndia.Vol.I&II.AshishPub.Hous
e.

12. The state of India’s Environment, The second citizen’s report (1984-
85).Centerforscienceandenvironment.NewDelhi.

13. AgarwalandRana$S.V.S.(1985).Environment&Naturalresources,societyofBioscie
nces.

14. SharmaV.K.(1985).Waterresourcesplanningandmanagement,HimalayaPub.Hou
se.

15. MaheshwarDayal.(1992).Renewableenergy.KonarkpublishersPvt.Ltd.

16. ShrikandeR.PandVaradeS.R.(1991).Ecologyofwaterandlandmanagementvol1&
2,Chughpublishers.

17. Kittredge].(1978).Forestinfluences.DoverpublishersInc.NewYork.
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SrivastavaM.B.(1977).Introductiontoforestry.Vikaspublishers,NewDelhi.
AgarwalV.G.(1985).ForestsinIlndia.OxfordandIBH,NewDelhi.
NegiS.S.(1986).Handbookofsocialforestry.IBH,NewDelhi.

SinghB.(1992).SocialforestryforruralruraldevelopmentAnmolpublication,New
Delhi.

WengerK.E.(1984).forestryHandbook.JhonWileyandsons.NewYork.

BerthkurS.andGhoshA.K.(1987).Biologicalpest18.simons,l.].eds.1986.Theecolog
yofnaturalresources.

ShafiR.(1992).ForestecosystemoftheWorld.
NaliniK.S.(1993).Environmentalresourcesandmanagement.Anmolpublishers.
AradhanaP.S.(1991).Environmentalmanagement.Rajatpublishers.
SinghG.(1996).Manualofsoilandwaterconservationpractices.

CoppelH.CandMertins].W.(1997).Biologicalinsectpestsuppression.Springne
r-Verlag,Heidelberg,NewYork.

Haue R and Freed V.H. (1975). Environmental dynamics of pesticides.
Menumpress,London.

Raymond F. Dasmann. (1984). Environmental conservation, 5th eds. John
wiley&Sons.

Shrikande R.P and Varade S.R. (1991). Ecology of water and Iland
managementvol1&11,Chughpublishers.

NewsonM.M.(1993).Managingthehumanimpacton
thenaturalenvironment:patternsandprocesses.Internationalbookdistributor,De
hradun.

Rajagopalan R. (2005). Environmental Studies, Oxford University Press,
NewDelhi.
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IIISEMESTERM.Sc.ENVIRONMENTALSCIENCE

ENV303:REMOTESENSINGANDGISAPPLICATION(CORE)
4Credits,4hrs/Week,52hrs/semester

Unit 1: Introduction to remote sensing: Definition, basic concepts and
history;characteristics of Electromagnetic Radiation - Interactions between
matterand electro-magnetic radiation - Interaction of EMR with atmosphere,
earth’ssurface and and ground objects, spectral reflectance curves;
Fundamentals ofaerial photography - concepts and principles, types of aerial
photographs
andaerialcameras,groundcoverage,interpretationandapplications.Remotesens
ingsatellites—typesandtheircharacteristics-Lowearthorbit,sun-synchronous,
geosynchronous and geostationary satellites; earth resources,meteorological,
navigation and communication, etc.; GPS - Principles,
orbitalgeometry,measurementsandaccuracy;IndianSpaceprogrammes. 10hrs

Unit2:SensorsandScanners-
Typesofremotesensingsensors(withrespecttowavelength regions) - Active and
Passive; Imaging and non-imagingsensors;sensorcharacteristics-
whiskbroomandpushbroomscanning;Basicconcepts,principlesandinterpretationo
foptical,thermal,microwave-
SAR,SLAR,RADAR,LiDARandhyperspectralsensing;ConceptofSensorresolutions-
spectral,spatial,radiometricandtemporal -
panchromatic,multispectralandhyperspectraldata;stereoimages;Platforms -
evolution,typesandtheircharacteristics—groundbased,airborneandspace-borne.
10hrs

Unit 3: Digital image processing: Principles and types; Techniques of
visualinterpretationandinterpretationkeys;Pre-processingofimage-
Imageregistration, image rectification and restoration - line dropouts, line
stripping,noise, data errors and geometric distortions; image enhancement -
resolutionmerging,bandrationing,edgeenhancement,spatialfiltering,contrastst
retching, scale effects; Classification and Information extraction -
supervisedandunsupervisedclassification;classifiersanddataminingclassification
methods

- minimumdistancetomean,parallelepiped,maximumlikelihood;Imagetransform
ation;Postclassificationsmoothingandclassificationaccuracyenhancement-
errormatrixandkappacoefficient. 10hrs

Unit 4: GIS - Definitions, History, development and components; GIS
data:spatial and non-spatial data - sources and quality; linking of spatial and
non-spatial data - geo-referencing and Map scale; Data processing - Spatial
andattributedataacquisition;verification,storage, RDBMSconcepts,databaseope
rationsandformats,datastream,output.Spatialandnon-

3
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spatialdataeditingfunctions:Retrieval,classification,measurement,neighbourho
od,topographic,interpolation,overlay,buffering,spatialjoinandquery,connectivi
ty,networkfunctions.spatialdatamodel-
raster,vector,hierarchical,network,relationalandobject-
orienteddatamodels,Topology
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and topological models - TIN and DEM; Current issues and future GIS -
WebGIS,3D-GIS. 12hrs

Unit5:ApplicationofRemoteSensing,GPSandGISforEnvironmentalPlanningand
Management:landuse/landcovermapping,landtransformationstudies,Urbanan
druralplanningandmanagement.Vegetation-
Agricultureandforestmanagement.Waterresourcemanagement-
Surfacewater,groundwater,watershed,marineresources,Coastalzones,glacio-
geomorphicfeatures.Wildlifemanagement.Mineralresourcemanagement-
miningandQuarrying;Disastermanagement-
earthquake,flood,fire,landslides,drought;monitoringandmapping; GPSapplicati
ons-navigation,tracking,mappingandtiming. 10hrs

ReferenceBooks:

1. AnjiReddyM.(2000).RemoteSensingandGeographicallnformationSyste
ms:AnIntroduction.BookSyndicate.

2. RobertG.Reeves(Ed).(1983),ManualofRemoteSensing,JohmWileyandS
ons,NewYork.

3. MorrisM.Thomson(Ed).(1988).ManualofPhotography.TataMcGraw-
Hill.PublishingCo.

4. Berry.SSiegalandAllenR.Gillspie.(1987).RemoteSensinginGeology, TataM
cGraw-Hill.PublishingCo.

5. Miller].C.(1986).Photography,JohnwileyandSons,NewYork.

7. Smith].T.(1991).ManualofcolourPhotography.JohnWileyandSons,NewYork.

8. LeuderrD.R.(1993).AerialPhotographyinterpretation-
PrinciplesandApplications,McGraw-Hill.

9. LillesandandKiefer.(1993).PrinciplesofRemoteSensing

10. NagPandKudratM.(1998).DigitalRemoteSensing.ConceptPublishingCo. New
Delhi.

11. Chouhanand]oshiK.N.(1996).AppliedRemoteSensingandPhotointerpretation.
12. RajanM.S.(1991).RemoteSensingandGISforNaturalResources.
13. NarayanaL.R.A(1999).RemoteSensinganditsapplicationUniversityPress(India).

14. LillesandT.M.(1987).RemoteSensingandImageinterpretation.JohnWiley,Hambu
rg.
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15. SabinsF.FandFloydF.].R.(1978).RemoteSensing-Principlesandinterpretations.

16. BurroguhP.AandMcDonnellR.A.(1988).PrinciplesofGeographicallnformatio
nsystem.Oxford Univ.Press.

17. JorgevsenS.E.(1996).
Applicationsofecologicalmodelinginenvironmentalmanagement.ElsevierSci.Co.,
London.

18. Muralikrishna I.V. (2001). Spatial Information Technology- RS and GIS.
Vol.IandIIBSPublications,Hyderabad.

19. BurroughP.A.(1986).PrinciplesofGISforLandResourceAssessment.OxfordUnive
rsityPress.

20. ElachiC.(1978).IntroductiontoPhysicsandTechniquesofRemotesensing.JohnWil
eyPublicationNewYork.
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IIISEMESTERM.SCENVIRONMENTALSCIENCE

ENV304:CLIMATECHANGEANDCURRENTISSUES(OpenElective)
4credits,4hrs/week,52hrs/semester

Unit 1: Climate Change: Definition, scope and facts of climate change. Origin
andevolution of the earth’s atmosphere.Atmospheric structure and heating;
Chemicalcomposition.Overviewofkeyconcepts—
weatherandclimate;Climaticclassification

- Koppen’s-Geiger climatic classification; Climatic variability - temperature,
rainfall,wind speed and direction. Effect of various anthropogenic activities on
earth’satmosphere. 12hrs

Unit 2: Global warming and greenhouse effect - Major greenhouse gases, sources
andsinks of greenhouse gases; Urban Heat Islands effect; Ozone layer- Ground
levelozone and air pollution; Stratospheric Ozone layer, Antarctic Ozone Hole,
MechanismofOzonelayerdepletionanditsconsequences.Ozonelayerrecovery.Advancer
esearch to protect the Stratospheric Ozone layer. Sea level rise and its impact;
Globalwind patterns - El-Nifio, La Nino and their impacts.Global dimming.
Implications ofclimatechangeonEnvironment. 14hrs

Unit3:Climatechangeandpolicyframeworks-
Historyofinternationalclimatechangepolicies.UnitedNationFrameworkConventiononc
limatechange-Keyprovisions,structureanddifferentpartygroupsundertheconvention-

Annexl,AnnexllandNon-AnnexIcountries.Agenda21,The Kyotoprotocol,
Parisagreement. Overview of Conference of Parties (CoP).
Climatechangenegotiationsevolvedoverthepastyears.Futurerelevantclimatechangereg
ime. 12hrs

Unit 4: Climate change adaptation and mitigation: Definition, scope, Objectives
andlinkagebetweenclimatechangemitigation,adaptationand development.
Nationaland International  mitigation and adaptation initiatives and
programs.Overview
ofgreenhousegasemissionslevelsandmitigationtargetspercountry.Integrateddevelopm
entplanningthroughlow-emissiondevelopmentstrategies-CleanDevelopment
Mechanisms; Green Climate Fund, The Adaptation Fund. Internationalmechanisms

supported to assist countries in planning and implementing
mitigationactions.UnitedNationsSustainableDevelopmentGoalsandroleofindividualina
chievingSDG’s. 14hrs
ReferenceBooks:

1. Abhishek Tiwaryand Jerem Colls,2010. AirPollution:
Measurement,ModellingandMitigation.IIIEdition,RoutledgePublication.
2. Dey.A.K.2005.EnvironmentalChemistry,VEd.NewAgelnternationalPu

blishers.

3. DonaldAhrens.C.2008.Essentialsofyeteorology: An Invitation to the
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Atmosphere.CengagelLearningpublication.

FrederickK.Lutgens,Edward].Tarbuck.1995.Theatmosphere:anintroductiontom
eteorology.PrenticeHallpublication.

IPCC. 2006. Guidelines for National Greenhouse gas Inventories. Published by
the Institute for Global Environmental Strategies(IGES), Hayama, Japan on
behalf of the IPCC.

John E. Oliver, John ]. Hidore. 2002. Climatology: An Atmospheric
Science,SecondEdition.PrenticeHallpublication.

JohnT.Hardy.2003.ClimateChange:Causes,EffectsandSolution.JohnWiley &So
nspublications.

Jonathan [. Lunine, Cynthia ]J. Lunin. 1999. Earth: Evolution of a
HabitableWorld.Cambridge UniversityPress. Great Britain.

Nicholas Stern. 2008. The Economics of Climate Change: The Stern
Review.CambridgeUniversityPress.GreatBritain.

Pal Arya.S. 1998. Air Pollution Meteorology and Dispersion. Oxford
UniversityPress.

Agarwal K.M, Sikdar P.K. and Deb S.C. 2002. A text book of Environment -
MacMillerIndiaLtd.,Calcutta

TylerMiller]r.LivingintheEnvironment-Principles,ConnectionsandSolutions.
BotkinD.B.1989.ChangingtheGlobalEnvironment,AcademicPress, SanDiago.

Howard].Critchfield.(1983).GeneralClimatology(FourthEdition),PhiLearnin
gPvtLtd.

MarkMaslin.2013.Climate-averyshortintroduction,Oxford UniversityPress.

RogerG.BarryandRichard].Chorley.2007.Atmosphere,weatherandClimate,8t
hEdition,RoutledgePublishers.

Oliver.2002.Climatology:AnAtmosphericScience,1stEdition,PearsonPublishers.

Mark Maslin. 2008. Global Warming, 2nd Edition, Oxford University
PressPublishers-NewDelhi.

ManojSingh.2012.Climatology:SonaliPublicationsPublisher.
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III SEMESTERM.Sc.ENVIRONMENTALSCIENCE

ENV304:NATURALRESOURCESMANAGEMENT (OpenElective)
4Credits,4hrs/Week,52hrs/semester

Unitl:NaturalResources:Definition,classificationandconcepts.Distribution

- Indian and global scenario. Importance, application, conservation
andmanagementofnaturalresources.ConventionalandNon-
Conventionalsources of energy. Mineral Resources - Formation of mineral
reserves anddeposits, Consequences of over exploitation and conservation
of mineralresources. Oceans as new areas for exploration of mineral
resources.Oceansoreandrecyclingofresources. 12hrs

Unit2:WaterResourcesManagement-Conceptandclassification.Distribution-

Indianandglobalscenario.integratedwaterresourcemanagement;Participatory
watersheddevelopment;rainwaterharvesting.National Lake andRiver
ConservationProgrammes.Wetlandmanagement.Coastal zone management-
concept, scope, issues and strategies. Implicationsof NationalRiver linking
programme on environment. WaterConservationstrategiesinIndia. 14hrs

Unit3:LandResourcesManagement:AgriculturalPracticesinIndia-
ExploitationofAgriculturalLand.RangeLandManagement-
Wastelanddevelopment-conceptscope,issuesandstrategies.Minerals-
Mining,Quarrying and their Impacts.Exploration of Oil and Natural Gas.Soil
FertilityandSoilDegradation.TypesofSoilErosion,DetrimentalEffects,ControlMe
asures,SoilConservationPractices. 12hrs

Unit 4: Biodiversity: Biodiversity hot spots of world & India. Strategies
forBiodiversity conservation.CBD and Agenda 21. Forest resource
Management:Afforestation and Joint Forest Management - Social Forestry,
Agro-Forestry.Urbanforestry.Eco-developmentcommitteesandEco-

tourism.Wildlifehabitat management project tiger, project elephant, crocodile

project and seaturtleproject. 14hrs
ReferenceBooks:
1. Forestsinlndia:V.P.Agrawal,Oxford&IBHPublishingCo.Pvt.Ltd.NewDelhi.(19
68).

2. IntroductiontoSocialForestry:SitramRao,OxfordandIBHPub.Co.Pvt.Ltd

3. AnintroductiontoEnvironmentalManagement:Dr.AnandS.Bal,HimalayaPublishi
ngHouse(2005).

4. EnergyResourcesandEnvironment:V.K.Prabhakar,AnmolPublisher
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BiomasEnergyandEnvironment:H.R.Ravindranath,OxfordUniversityPress,N
ewYork.1995.

RenewableEnergySourcesandEmergingTechnologies:D.B.KothariandK.C.Sin
gal,PHILearningPvt.Ltd.NewDelhi,2011.

ATextbookofEnvironmentalStudies:Dr.Satyanaraya,Dr.S.R.Sitre,Dr.S.B.Zade,
Dr.P.U.Meshram,AlliedPublisher.

OliverS.0wen.1980.Naturalresourcesconservation-
AnEcologicalapproach,3rd edition. Macmillan publishing Co.Inc.NewYork.

DanielD.Chiras.1994.EnvironmentalScience.4thedition
SapruR.K.1987.EnvironmentManagementinindia.Vol.I&II.AshishPub.House.

The state of India’s Environment, The second citizen’s report (1984-
85).Centerforscienceandenvironment.NewDelhi.

Agarwal&RanaS.V.S5.1985.Environment&Naturalresources,societyofBiosciences

SharmaV.K.1985.Waterresourcesplanningandmanagement,HimalayaPub.Hous
e.

Maheshwardayal1992.Renewableenergy.KonarkpublishersPvt.Ltd.

ShrikandeR.P.andVaradeS.R.1991.Ecologyofwaterandlandmanagementvol1&2,
Chughpublishers.

Kittredge,].1978.Forestinfluences.Doverpublishersinc.NewYork.
Srivastava,M.B.1977.Introductiontoforestry.Vikaspublishers,NewDelhi.

18.Singh,B.1992.SocialforestryforruralruraldevelopmentAnmolpublication,Ne
wDelhi

Wenger,K.E.1984.ForestryHandbook.JhonWileyandsons.NewYork.

Berthkur,
S.andGhosh,A.K.1987.Biologicalpest18.simons,l.].eds.1986.Theecologyofnatural
resources.

Shafi, R.1992. Forestecosystem oftheword.
Nalini,K.S.1993.Environmentalresourcesandmanagement. Anmolpublishers.
Aradhana,P.S.1991.Environmentalmanagement.Rajatpublishers.
Singh,G.1996.Manualofsoilandwaterconservationpractices.

Coppel,H.C.andMertins,].W.1997.Biologicalinsectpestsuppression.Springner
-Verlag,Heidelberg,NewYork.

Haue,R.&Freed,V.H.1975.Environmentaldynamicsofpesticides.Menumpress,
London.
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27. RaymondF.Dasmann.1984.Environmentalconservation,5theds.Johnwiley&Sons

28. ShrikandeR.PandVaradeS.R.1991.Ecologyofwaterandlandmanagementvol1&11
,Chughpublishers.

29. Newson,M.M.1993.Managingthehumanimpactonthenaturalenvironment:patter
nsandprocesses.Internationalbookdistributor,Dehradun.

30. R. Rajagopalan.(2005).Environmental Studies, OxfordUniversityPress,
NewDelhi.
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IVSEMESTERM.SCENVIRONMENTALSCIENCE

ENV401:ENVIRONMENTALECONOMICSANDSUSTAINABLEDEVELO
PMENT(CORE)
4credits,4hrs/week,52hrs/semester

Unit 1: Environmental Economics: Definition, Relation between
Economicsandenvironment,environmentalquality,resourcetaxonomy-

resourcescarcity,problemofsocialcosts,economicsofexhaustible resources.
08hrs
Unit 2: Economics Valuation, concept of economic value - objectives,

standardbased valuation, indirect and direct method of valuation, cost-benefit
analysis.Negativeinternationalexternalitiesandglobalconcerns.Methodsofsites
electionandevaluation. 10hrs

Unit3:SustainableDevelopment:Scope&definition,goals,principlesofsustainabi
lity.Populationstabilization,integratedlanduseplanning,developmentofnon-

pollutingrenewableenergysystems.ecologicallycompatiblehumansettlementan
dslumimprovement,environmentaleducationandawareness.REDD+. 12hrs

Unit 4: Planning: definition and concept, land use policy for India. Urban
andrural planning for India. Land use and land cover planning.
EnvironmentalprioritiesinIndia.Sustainabledevelopmentintheoryandpractice:
sustainableurbanandindustrialdevelopment.Consumerismandlifestyle.

10hrs

Unit5:Sustainabilityinagriculture:croprotations,organicfarming.Environmenta
ldegradationduetopesticidesandchemicalfertilizers.Environmentalmovements
androleof NGO’s in sustainability. Global policyforsustainabledevelopment-

worldsummits.UrbanizationanditsimpactonEnvironment. 10
hrs

ReferenceBooKks:

1. BerckPeterandHelfandGloria.(2011).TheEconomicsofTheEnvironment.Prent
ice-HallPublishers.

2. JhinganM.L.(2009).EnvironmentalEconomics-
Theory,Management&Policy,2ndEdition.VrindaPublicationsPLT-
DelhiPublishers.

3. AnneBayleyandTraceyStrange.(2010).SustainableDevelopment:LinkingEcon

omy,Society,Environment,AcademicFoundationPublishers.
41



10.
11.

12.
13.

M.ScEnvironmentalScience,BangaloreUniversitySyllabus,2021

Sundarl. (2006).Environment and SustainableDevelopment,
1stEdition,APHPublishingCorporationsPublishers.

Bhattacharya Rabindranath (Ed). (2002). Environmental Economics:
AnIndianPerspective,1stEdition,OxfordUniversityPressPublishers.
Karpagam.(1986).Environmental Economics.

AnilShishodia.(2007).EnvironmentalEconomics:TheoryandApplications,SageP
ublicationsIndiaPvt.Ltd.Publishers.

MaruthiS.(1998).Economicgrowthandenvironment.RSBApublishers.
DavidC.(1988).EnvironmentalEconomics.EarthScan,UK.

Eco-
Efficiency:TheBusinesslinktoSustainableDevelopmentbyLivioDesimone.Planni
ngSustainabilitybyMichaelKenny.

EnvironmentallySustainableEconomicDevelopmentbyAsayehgnDesta.

Sakarama Somayaji. (2011). Environmental Concerns and
SustainableDevelopment:SomeperspectivesfromIndia.TERIPress.
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IIT SEMESTERM.SCENVIRONMENTALSCIENCE

ENV402:ENVIRONMENTALIMPACTASSESSMENTANDENVIRONME
NTALLAW/(CORE)
4credits,4hrs/week,52hrs/semester

Unit 1: Environmental Impact Assessment: Definition, Basic Concepts and
Principlesof EIA, Scope and Elements of EIA, Nature of Impacts- Primary, Secondary,
Tertiary,Short Term, Long Term, Reversible and Irreversible Impacts. Overview of
Impacts -Direct and Indirect; Measurable Impacts of Air, Noise, Water, Land,
Biological andSocio-EconomicElements. 10hrs

Unit 2: EIA Procedure: Salient features of EIA guidelines of India by MOEF& CC -
1994, 2006, 2021 (draft); Screening, Scoping and Methodologies of EIA -
Checklist,Matrices,Overlays,CostBenefitAnalysis,Modelling;StrategiesforEnvironment
alManagement Plan and Green Belt Development. Environmental Appraisal of
ProjectwithReferencetolndustry,Miningandrivervalleyprojects.CriticallssuesandForm
ulation of Strategies for EMP and ESMP; Cumulative assessment and Carryingcapacity
based EIA; Role of Statutory Agencies in Environmental clearance.
StrategicEnvironmentAssessment. 12hrs

Unit3:EnvironmentalAuditandEMS:Definition,Concept, Types and Benefits,Scope
and Objectives; Procedural Requirements of Conducting EA, Pre-Audit, on-
SiteAuditandPostAuditActivities;WaterAudit, Raw’ Materials Audit and
EnergyAudit, Health and Safety Audit-Reuse and Conservation of Water and Energy,
WasteMinimization,EnvironmentalandEconomicBenefitsof An Environmental
Audit,ECOandGreenauditinganditsImportanceinEnvironmentalManagement.Concepto
f ISO 9000 and ISO 14000 series in Environmental System Management.Life
cycleassessment. 10hrs

Unit 4: Environmental protection: issues and problems. International and
nationaleffortsforenvironmentalprotection.EnvironmentalPolicies:Needforpolicies;d
ifferentpolicies.Environmentalpolicyresolution.Publicpolicy-

strategiesinpollutioncontrol. 06hrs

Unit5:EnvironmentalLegislation:LegalControlofEnvironmentalPollutionwithReferenc
e to: The Indian Forest Act, 1927; The Indian Wildlife (Protection) Act, 1972;The
Water (Prevention and control of pollution) Act, 1974, amended 1988; CESS Act1977,
amended in 1991; The Forest (Conservation) Act, 1980, amended in1988;
TheForest(Conservation)Act,1980;TheForest(Conservation)Rules,1981;TheAir(Preve
ntionandControlofPollution)Act,1981,amendedin1990;TheEnvironment

4
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(Protection)Act,1986;TheWildlife(Protection)Rules, 1995;BiodiversityAct,2002.SalientFeatu

resofCoastalZoneRegulations(CZR)Notification.Eco-sensitivezones
12hrs

ReferenceBooks

1.

10.

11.
12.

13.

14.

15.

16.

17.

EnvironmentallmpactAssessment:PrinciplesandProcedures,JohnWileyandSons
,NewYork.

Environmental Impact Assessment: A.K.Shrivastav, APH
PublishingCorporation,NewDelhi.

Environmental Impact Assessment: S.A.Abbasi,
D.S.Arya,DiscoveryPublishingHouse,NewDelhi.

Environmental Pollution Control: Neelima Rajvidya and
DilipkumarMarkandey,APHPublishingCorporation,NewDelhi.(2005).

EnvironmentProblemsandSolutions:D.K.AsthanaandMeeraAsthana,S.Chand
&Co.Ltd.NewDelhi.

AnIntroductiontoEnvironmentalManagement:Dr.AnandS.Bal.

JohnG.RauandDavidCWooten1980,EnvironmentallmpactAnalysisHandboo
k.Mcgraw-Hill.
JohnGlasson,RikiTherival,AndrewChdwick.IntroductiontoEnvironmentallmpac
tAssessment,Researchpress.(1994).
CanterL.(1996).EnvironmentallmpactAssessment.McGrawHill.

Allarachand. (1985). Environmental Challenges- A global survey, UDH,
NewDelhi.
NewsonM.M.(1993).ManagingthehumanimpactonthenaturealEnvironment.
Nanda.A.N.(1996).Environmental Education.

Ulter S.L. (1994). Environmental Risks and hazards, Prentice Hall of India,
NewDelhi.
PeterCalow.(1998).HandbookofEnvironmentallmpactAssessment,McGrawHills
Inc.,,NewDelhi.

WestmanW.E.(1995).Ecology,ImpactAssessmentandEnvironmentalplanning,jo
hnWileyandsons,NewYork.
Srivastava.AK(2018)EnvironmentallmpactAssessmentAPHPublishingCorp
oration,NewDelhi

MitraSN(2017)EnvironmentalManagementandDevelopment(GlobalPers
pective)AsthaPublishersandDistributors,NewDelhi.
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IVSEMESTERM.SCENVIRONMENTALSCIENCE

ENV403:DISASTERMANAGEMENT(CORE)
4credits,4hrs/week,52hrs/semester

Unit 1: Environmental Disasters: Types of Hazards- Natural and
ManmadeHazards-
NatureofHazards,EnvironmentalsecurityandHazardzoning.Strategies of
hazard mitigation.Concept  of residence time and rates  of
naturalcycles.Catastrophic-geologicalHazards.EarthquakeandseismicHazards-
effectsofearthquake,stabilityofstructuresandriskevaluation,seismictopograph
y.Prediction of earthquake, Volcanic Hazards- Nature of
volcanichazards,volcanicbelt,predictionandmitigationofvolcanicHazards.10hr
s

Unit 2: Environmental security and hazard zoning and strategies for
hazardmitigation. Landslides and Mud flows- Types of mass movement,
strength ofmaterials and instability of slopes, controlling the landslides.

Floods and floodmanagement-
causesoffloods,managementoffloods.Floodscontrolmethods. Avalanches-
Types of avalanches monitoring of avalanches.
Effects,Prediction,forecastingandmitigationofhazards. 12hrs

Unit 3: Man-made Disasters and Hazards: Improper Irrigation,
deforestation,Industrialhazards-safety

andmanagementofhazardouswasteinindustry(DMP).Managementofdangerous
materialsinIndustry,Safetysysteminindustry.Disaster and accident prevention
evaluation ofthe common andmajoraccidents.Safetyversusproduction. 08hrs

Unit4:Hazardprediction,perceptionandalterationtohazards:Environmental
risks- Developmental project activities. Preparation of onsiteand offsite (DMP)

activities.Pre disaster, Actual disaster and Post
disastermanagementtechniques.ReliefCampOrganization;roleofvoluntaryorga
nizationandarmedforces. 12hrs

Unit 5: Risk analysis and assessment:Vulnerability to natural hazards.
Toolsofriskassessment,hazardmodels,riskdata,riskidentification,riskminimizat
ion,riskcommunicationandpsychologyofrisks.Economicandevaluationofrisks.R
iskassessmentindevelopingprogrammes.Experienceof World Bank - risk
communication. DM-2005 Act for Pandemics.Biologicaldisasters—
epidemics,pandemics.Diarrhealgroupofdiseasesincludingcholera;respiratoryd
iseaseslikeTuberculosis,Influenza,Chickenpox,Meningitis;Mosquitobornedisea

sesOMalaria,Dengue,Filaria, Chickenguniya 10hrs
4
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ReferenceBooks:

1.

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

DisasterManagement-Shailendera,KSingh,Subash.CKunduand
ShobuSingh,MittalPublications,NewDelhi(1998).

DisasterManagement-Induprakash,RasthraPrahariPrakashan,Gaziabad(1994).

IndustrialHazardsandSafety,Kind.R.W.andMagic],Handbook,Butterworth
(1982).

Disaster Prepardness in India - Narendrakumar Jain, AdhytmaSadhan
KendraMehrauli,NewDelhi.

Peter Calow (Ed). (1998). Handbook of Environmental Risk Assessment
andManagement.BlakwellSciences,London.

ManagementofDisastersandHowtopreventthem,WharbandO.P.andStallworthy,
E.A.(1986).

QuitM.D.DavidTaylorandRupert-Prudrare(Eds)(196)Environmentallmpact pf
Chemicals Assessment and Control. The Royal Society of Chemistry,Cambridge.

Petalc W.J. and Alllssion, A.A (1982), Natural Hazards Risk Assessment
andPublicPolicy-Anticiptating theunexpected,Springerverlag.N.Y

CuttlerS.] (1994). Environmental Risk and Hazards, Prentice hall of India
NewDelhi.

IntroductionofSafetyScience,KhulmanA, TUVRheinland,(1986).
ExplosionHazards&Evaluation,Barkey,W.E.Elsevier,Amsterdam(1983).

NaturalDisasters-AGuideforreliefworkers-
JACAdhyatmeSadhamaKendraMehraui, NewDelhi-30.1980.

HaroldD.Foster.(1980).DisasterPanning. Thepreservationoflifeandproperty.Spri
nger-verlag.N.Y.

ShailendraK.Singh,SubashC,KunduandshobuSingh(1998)DisasterManagem
ent,MittalPublications.

ParasuramanSandUnikrishnanP.V.(2000).IndianDisastersreporttowardsapolic
yinitiative.OxfordUniversitypress.

InduPrakash.(1994).DisasterManagement.RashtraPrahariPrakashan,&50Rajen
draNagar,Sector2,Shababad.

RiskEartquakesandpeoplesVulnerability,SudhirenSharma;EnergyandEnvir
onmentGroup.P.0.Bag4, NewDelhi-24.

Girish K. Mishra and G.C Mathur (eds). (1993). Natural
Disasterreduction.RelianceOublishingHouse,302/74,RanjitNagar,NewDelhi.

Narendrakumarjain,Disasterprepardnessinindia.JointAssistancecentre.Adhyat
masadhanakendramMehrauli,NewDelhi-30.
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IVSEMESTERM.SCENVIRONMENTALSCIENCE

ENV 404: ECOFRIENDLY TECHNOLOGIES
ANDENVIRONMENTALMODELING(CORE)
4Credits,4hrs/Week,52hrs/semester

Unitl:Eco-technology-

Ecologicalfarmingsystem,IntegratedIntensivefarmingsystem,Organicfarming,A
dvantagesofOrganicfarming,maggotfarming from organic waste. Integrated
Plant Nutrient Management (IPNM).Soil Solarization, Genetic resource
management and Eco-friendly detergentsand Biodegradable plastics. Cleaner
Environmentally friendly
Technologies:Necessity,applicationinfertilizer&chemicalindustries,agrobasedi
ndustries, distilleryeffluents. Green nanotechnology, its importance
andapplication 10hrs

Unit 2: Technologies to mitigate global warming: Advanced Techniques -
newparadigminbusiness,greenbusiness-
newmarketingstance.Carbonsequestration.CO2andmethanereductionpotentia
Ithroughrenewableenergy.EnergyandEnvironment-
Technologyandeconomicsofelectricpowergenerationthroughrenewablesource
s,hydropoweranditsconstraints.Decentralizedversusgridelectricityforrurallndi
a.DecentralizedenergyplanningfromwastesforIndustries. 10hrs

Unit 3: Advanced technology for prevention and control of air pollution -
Latesttechnologieswithrespecttofuelselectionandutilization

processdesignandequipmentchanges,siteselectionandzoning.Removalmethods
ofParticulateMatter-GravitationalSettling,ImpactiononObstacles,Precipitation,
Condensation, Particle filtration, Bag Filters, nanofabric filter,packed bed
filters, Inertial Collectors, Scrubbers, Electrostatic
precipitators(ESPs),Absorption,Adsorption,ExhaustEmissionControl. 12hrs

Unit 4: Environmental Modeling: Definition, concept, scope and
components.ClassesofMathematicalModels.Modelingprocedures.Analysisofmo
delproperties; Approaches to the development of models. Use and limitations
ofModels,ModelingofStreams,Lakes,

andgroundwateranddisposalsites.ModelingofAir,WaterqualityandNoisecharac
teristics. 12hrs

Unit5: PopulationModels:Lotka—-
Volterramodel,Leslie’smatrixmodel.Exponentialgrowthcurvemodel;Exponenti
aldecaymodel;Fittingmodelemanationsinexperimentaldata. 08hrs
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PRACTICALSYLLABUS

ISEMESTERM.Sc.ENVIRONMENTALSCIENCE

ENV106:ENVIRONMENTALBIOLOGY&ENVIRONMENTALCHEMISTRY

ENV106-PartA:EnvironmentalBiology

1.

2.

8.

9.

Samplingtechniquesof phytoplankton/invertebrates.
Estimationofprimaryproductivityofapond/lake.

Estimationofstandingcrop(biomass)ofphytoplanktoninaquaticsyste
m.

Numericalestimationofstandingcropof phytoplankton.
Estimationofstandingcropandproductivityingrasslandhabitat.

Estimationofgrowth,productivityandcharacteristicsofterrestrialplan
ts.

Productivityandbiomassestimationoflitterfauna.
Estimationofstandingcropinforest/plantation.

Estimationofchlorophyllinterrestrialplantsandphytoplankton.

10. StudyofEcologicaladaptations-a)Hydrophytesandxerophytes

b)Rockyshoreandsandyshorefauna

ENV106-PartB:EnvironmentalChemistry

1.

2.

Samplingtechniquesforwaterandair.

Determinationof pH, ElectricalConductivity
andTurbidityofwatersample.

DeterminationofTotalDissolvedSolidsinwatersamples.

DeterminationofTotalhardness,calciumhardnessandmagnesiumhard
nessbyEDTAcomplexmetricmethod.

DeterminationofChlorideinwatersamplebyAgNO3method.

EstimationofPhosphatesinwaterbyAmmoniumMolybdate

method.
4
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7. EstimationofSulphatesinwatersample.
8. Estimationofnitratesinwatersample.
9. Estimationoffluoridesinwatersample.

10. Estimationofparticulatematter,sulphurdioxideandoxidesofnitro
geninambientair.

ENVP107:ENVIRONMENTALGEOLOGYANDMETEOROLOGICALSCIENCES&C
LIMATECHANGE

ENVP107-PartA:EnvironmentalGeology

1. Studyofterraincharacteristicsusingtoposheets.
2. DelineationandMorphometricanalysisofwatershed.

3. Study of geomorphophological models - a) coastal plain b) Volcanoes
C)Fault block mountains d) Folded mountains e) Glaciers f) Canyon g)
Coastline

4. Mineralogy-Identificationofcommonrockformingminerals.

5. Petrology - Identification of major rock types - Igneous, Metamorphic
andSedimentary.

6. VerificationofLambert-Beerslaw.
7. Samplingtechniquesforsoil.
8. DeterminationofpHandElectricalconductivityofsoilsample.

9. Determinationofwaterholdingcapacity,Bulkdensityandmoisturecontent
ofsoil.

10. Estimationofcalciumandmagnesiumcontentofsoil.
11. Estimationoforganicmatterinsoil.

12. Estimationofavailablephosphatesandtotalnitrogeninsoil.
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ENVP107-PartB:MeteorologicalSciencesandClimateChange

1.

© © N o 1o N

Studyofmeteorologicallnstruments.
DeterminationofMaximumandMinimumtemperatureusingpsychomotor.
Determinationofrelativehumidityinambientatmosphere.
Determinationofsolarradiationandilluminations.
Studyofprecipitation,rainfallanalysisandIndianmonsoonpatterns.
Determinationofwindspeedanddirectionbyanemometers
Estimationofambientcarbondioxide.

studyofcloudsandtheirtypes.

StudyofWindrosesandpollutionroses.

10. QuantificationofgreenhousegasemissionsfromEnergysector;Industrialsector;A

gricultureandforestrysector;andwastesector.

11. Communityperceptiononclimatechange-Questionnairemethod.
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II SEMESTERM.SCENVIRONMENTALSCIENCE

ENVP206:ENVIRONMENTALTOXICOLOGY&ENVIRONMENTALENG

INEERING

ENV206-PartA:EnvironmentalToxicology

1.
2.

9.

10.

11.
12.
13.

14.

15.

Studyoftheeffectsofheavymetalsonfishspecies.

StudyoftheeffectofheavymetalconcentrationonseedgerminationusingHACH
colorimeter(DR/890)

Cytologicalstudyofnanotoxinsononionroottips

Estimationofchlorophyllpigmentsintheplantspeciesexposedtopollutedenvir
onment.

Estimationofdustaccumulatedonplantparts-
leavesanditseffectsonmorphologyandanatomyofplants.

DetectionofsomeOrganochlorinepesticidesinvegetablesandfruits.

DetectionofsomeOrganochlorinepesticidesinvegetablesandfruitsusingGasC
hromatography.

Estimationofproteincontentofbiologicalsamples.
Determinationoftotalcarbohydratesinbiologicalsystem.
EstimationofProlineinbiologicalsamples.

Studyofrateofuptakeofmetaltoxinsbydifferentspeciesofplants.
DeterminationofthemortalityrateoffishesexposedtodifferentpHeffluents.
Estimationoflead,zinc,chromium,copperandmercuryinbiologicalsamplesbys
pectrophotometricmethod.
Observationsonplantgrowthusingwastewater(industrialanddom

estic).

StudyofChlorosisandNecrosisinplantspecies.

ENV206-PartB:EnvironmentalEngineering

1.
2.
3.

DeterminationofTurbidityinwater/wastewatersample.
DeterminationofAlkalinityinwater/wastewatersample.

DeterminationofTotal,settleable,suspendedanddissolvedsolidsinwastewate
rsample.

DeterminationofHardnessinwater/wastewatersample.
DeterminationofFluorideinwastewatersample.

Determinationof Chlorides, Sulphateand nitrates in water/wastewater

5



7.
8.
9.
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sample.
DeterminationofDissolvedOxygen(DO)inwater/wastewatersample.
DeterminationofBiochemicalOxygenDemand(BOD)inwastewatersample.

DeterminationofChemicalOxygenDemand(COD)inwastewatersample.

10. DeterminationofSludgeVolumelndex(SVI)inthesewagesample.

11. Determinationofoptimumdoseofcoagulantsforwater/wastewatersample.

ENV207:ENVIRONMENTALMICROBIOLOGYANDENVIRONME

NTALPOLLUTIONMONITORING&CONTROL

ENVP207-PartA:EnvironmentalMicrobiology

1.
2.
3.

Preparationofculturemediaandstudyofcolonycharacteristics.
Micrometryand Haemocytometer.
IsolationandldentificationoffungalandBacteriacoloniesfromairandsoi
1.

Bacterialexaminationofwater-
TotalandFaecalcoliformsbyMPNandMFtechniques.

Determinationof E.coli in water - MPN, Plate count and membrane
filtrationtechniques

IsolationandldentificationofBacteriaand Fungifromfruits&vegetables.
IsolationandldentificationofBacteriaand Fungifromtouchsurfaceofwo
rkingplaces.

StudyofPhylloplane/ rhizosphere microflora.

Biochemical tests a) Indole test b) Methyl red c) Vogues
proskaeurtestd)Citrateutilizationtestd)Citrateutilizationteste)Catala
setest

f) Oxidase test g) Urease test h) Sugar fermentation test (Glucose)
i)Gelatinhydrolysisj)Caseinhydrolysisk) Amylaseproductionstarchhy

drolysisl)Antibioticsensitivitytests.

10. StudyofFermentationtechnologyusingFermenter.
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11. Biosynthesisofnano-particles.

12. StudyofBio-sensors.

ENVP207-PartB:EnvironmentalPollutionMonitoringandControl

1. DeterminationofpHandElectricalConductivityinwatersample.

2. EstimationofDissolvedOxygenandBiochemicalOxygenDemandinwatersamp
le.

EstimationofChemicalOxygenDemandinwatersample.
EstimationofFluoridecontentinwatersample.
EstimationofParticulateMatter(PM)inairusingRDS/HVS.
DeterminationofSOz2andNOxinambientairusingRDS/HVS.
ComputationofWaterQualityIndex(WQI).
ModellingofAirQualityandAirQualityIndices(AQI).

© © N o ;1o W

DeterminationofAirPollutionTolerancelndex(APTI).
10. AirandNoisePollutionSurvey-questionnairemethod.

11. Determinationofinstantaneousnoiselevelsandcontinuousnoisemonitoringse
lectedareasusingsoundlevelmeter.
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II1 SEMESTERM.SCENVIRONMENTALSCIENCE

ENV 305 - Part A: SOLID AND HAZARDOUS WASTE

MANAGEMNET&NATURALRESOURCEMANAGEMENT (Practicals)

ENV305-PartA:SolidandHazardousWasteManagement

1.

2
3
4
5
6.
7
8
9

Samplingtechniquesforsolidwastes

Characterizationofwastes

Determinationofcrudeandbulkdensity.
Studyofpercentagereductionofwastebytraditionalburningmethod.
Determinationofmoisturecontentofthe MSW.
Collectionandcharacterizationofleachate.
EstimationofpHandECoftheleachate.
Estimationofnitrates,Sulphate,phosphatesinleachate.
Compostingmethodsa)Pit,b)Field,c)Vermicompostingd)urbancomp
ostbins

10. Biogasproductionfromtheorganicwasteinthelaboratory.

11. Wastegenerationpatternbyquestionnairemethod.

ENV305-PartB:NATURALRESOURCEMANAGEMENT

1.

2
3
4.
5
6

© © N

10.

11.

Agro-climaticzonesofKarnataka.

Vegetationzonesoflndia.

Soiltypesinlndia
Communitystudiesusingquadrates(diversityindices).
Studyofselectednationalparkandwildlifesanctuariesinlndia.

Keyareasofconservationinlndia-
Biospherereserves,Elephantreserves,Tigerreserves,NaturalWorldHeritageS
ites.

Studyoflakesandriversinindia
StudyofselectedkeywildlifeofIndia.

Studyofselectedexoticspeciesofthelndiansubcontinent:(a)Naturalizedweed
s(b)Exoticplantationspecies(c)Pests

EnergycontentinsolidandliquidenergyresourcesA)Petrolanddieselb)Husk,f
odder,woodandtreespecies.

Energyandwaterconsumptionpatterninurbanareas-
Questionnairemethod.
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ENV306:REMOTESENSINGANDGISAPPLICATIONS

ENVP306-PartA:REMOTESENSINGAPPLICATIONS

10.
11.

12.

Coordinatesandformats—Degree-Minutes-
Seconds(DMS),DecimalDegrees(DD)andDegreedecimalminutes(DDM)

CalculationoflatitudeandlongitudeforAreaofInterest

CalculationofareaandperimeterforAreaoflnterestusingplanimeterandgri
dmethod.

PreparationofdrainagemapandmorphometricanalysisusingToposheet
Preparationofcontourmapandslopeanalysisusingtoposheet

Studyofaerialphotographs,photointerpretationforenvironmentalstudies
andtopographicalmaps.

InterpretationofSatellitedata—VisualandDigitalimageprocessing

Composite Image creation using Landsat 8 Imagery -
bandcombinationsandsub-settingusingboundary

Land-useandland-coverclassificationfromsatellitedata&toposheets.
PreparationofNDVImapusingLandsat8imagery.

CollectionofAltitudedatatocreatecontourand DEMusingQGIS(terrainanal
ysis).

GPSSurveyofNaturalandMan-
madefeatures(Treespecies,Buildings,etc)andtheirmappingusingQGIS.

ENV306-PartB:GISAPPLICATIONS

GISsoftwares(QGIS,ArcGIS,ERDAS)

Preparation of Data models using topomaps: (a) Vector models
(b)Rastermodels
RasterizationandvectorizationusingQ-GISanddatageneration.
MethodofgeoreferencingofTopomaps/ancillarydata
PreparationofthematicmapsfromTopomaps-
(a)Basemap/administrativeboundaries(b)drainagemap(c)transporta

tionnetwork(d)settlementmap(e)Wastelandmaps(f)Contourmap

5
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11.

12.
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Linkingspatialandnon-spatialdataentryanditsmappingusingQGIS
CollectionofGroundcontrolpoints(GCPs) fromGoogleearth
andgroundtruthing

Buffercreationandproximityanalysis
Overlayanalysis,clippinganddatageneration
CreatingvectorlayersthroughGoogleearthandmappingusingQ-
GISandcoordinatedelineation
CreatingvectorlayersfromGoogleearthandmappingusingQ-
GISandareacalculation

IntroductiontoBhuvanwebportalanditsthematicservices&archives.
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