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M.Sc. in Geography
PART 1

PAPBR -l (EXAMINATION TIME :4 IIOURS) (100 MARKS)

ODULE 1: GEO-TECTONICS & GI,IOMOI{PHOLOGY
iull Marks : 50 Numbcr of lectures to be de livercd for each module is 50.

nit I
'tr'heories of the origin of the earth.

Study of the intcrior of the earth and the eaffh's crnst

lsostatic adjustments of the earth's crust

Doctrine of Uni formitarianism.

nit -II
Platc Tcctonics and Neo-tcctonics.

Plate tectonics and liarlhquakes

Plate tectonics and volcanisrn

Plate tcclonics and Orogeny

Jnit lll
, Iivolution ollarrdlorms by the process - l:-luvial,Glacial, Aeolian, Kat:st

and Coastal.

, l.,andforms dcvolopcd by thc intcrruptions ofthc Fluvial Cycle.

. Sca lcvcl Changcs and raiscd Bcach features.

Jnit -[V
L ltocks and landforrns

2, l)rocesscs of rveatherirlg, ffrass-wasting and,crosion and rcsultant

lnttd lornrs.

. Slopc dcvclopment and slope facetg

, Cottcept of grade, profile of equilibrium and base lcvel,

lnit V
l. Corrcept of cycle ol'erosion(W.M,Davis, W.Penck and 1,,C. King).
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2. Non-cyclic conccpt (l lack^ Chorlcy and Sclrunrrn).

3 " Applied gcornorphology Application of gcomorphology in planning
dcvclopment.

PAIII|I{- I: NIODIILII 2: OCEANOGITAPIIY & IIYDIIOLOGY
l;rrll Marks : 50 Nurnber ol l.cctures to bc delivered for cach module is

tjnit tr

l. Study ofthe conlinental and occanic crusts
2. Origin and pcrnranncy of thc occcrr basins.

3. Occan watcrs - Salinitl,and tcmpcraturc and

Unit - II
1. Air-sca intcractions: Occarr circulations
2. Dynarnics of rvavcs. tidcs and currcnts.

3. Marirre ecosystcnr

4. Mariue sedinrents

Unit -IlI
a. Onshore arrd ofl'shorc occtrrric rcgiorrs

b. Gcomorphology ol'coastal lcgiorrs

c. Coastal ecology-coastal cluncs, nriln!lr()vcs and crral reefs.

Unit - IV
l. Ilydrology - dcfinition and rclatiorr with thc cnvironmcut.
2. I-lydrologicaleycle, global arrd basin hyclrology.

3. Estimation and lncasurcmcnt of hydrologicul paramctcrs

4. Study of tracc clcmcnts and dissol ed gascs in watcr

Unit -V
l. Ground water studies - coltcept ol'acluif'crs, reclrarge and d

2. Concept of watershed and rrrajor rvatersheds in India.

3. Wetland Iicosystems.

4. Major wctlands ol'lndia and Wesl llengal.

)

composition

I'APllR -It : (EXAMINATIO|{ TIMI| : 4 IIOURS)
M0DULE-3 : CI,IMAI'OLOGY

ljull Marks : 50 Nurnbcr of lccturcs to bs dclivcrcd for cach modulc is 50.

tlnil-l
l. Scopc arrd naturc ol'climatology; Clirnatology and mctcorology.
2. Alrnospheric compositiorr- its evolution tlrrough phases. changes rvitlr

hcight; I lydrostatic cquation.

3. Crccn housc $ascs - sourccs and charactcristics.

Unit -II
l. Naturc ol'Racliation and ltadiation laws: llcat balancc in thc llarlh-

Atrntlsplrcrc systcm.

2. lraclors inllttcrtcing vcrtical and horizontal clislribution of tempcraturc.

3. Vrrious ntcAsurcs ol' al"rnospheric nroisturc content; Saturation"

Unsaturation, altd Su pcrsaturation, vapour prcssure; Adiabatic tcmpera

ture changcs: l.apsc ratcs;Atnrosphcric stability and instability.

tJnit - III
I . lractors influerrcing air motion; Surface and upper air circulations-

llrcrnral r.r,ind and jet strcams.
'). Agro-rnctcorological tcrms-Mcthods & Mcasurcurcnt
I Mcchanisnr of prccipitation.

llnit -lV
I I)ynanrics ofl air lnasscs-sourcc arcas and modifications.

cycloncs.

l. 'l lrunderstonns and tornadoes.

llrrit-V
I. Sclrcrncs ofclimatic classification-Starnp and'l'rewzutha.
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2. Global climatic changcs and global warnring.

3. FNSO phcnomcrra.

MODULII-4 : UNVIIIONMEN:I' STUDY
Full Marks : 50 Nurnber of lecturcs to be delivcrcd f'or each rnodulc is 50

Unit -I
l. concept of environmenlal systcms; components olplrysical environ
rnent and their interrelatiols.
2. Conccpt of ccosystcm; compol'lcuts and structurcr of ccosystcm; Ii

chain and Food-wcb;Ecological pyramids.

3. Major ccosystcms of the r,vorld.

Unit-II
l . Environmcntal degradation and rnan i f'cstatious* land, watcr(surfacc

and ground)and air.

2. Concept of managcd environrnental syslerns:(a) agricultural ecosysle

and (b) urban ecosl,stems.

Unit -III
l. Componcnts ofsocio-cultureal environrnent

2. Importance of socio-cultural environment l'or human welfare.
3. Itelationship betweerr physical and socio-cultural problems.

Unit-IV
1. Environment and dovclopment dcbate.

2. Environmental rlovcments-Chi pko, S i Icnt val lcy,N armacla-Bachao

Andolan.

3. Conccpl of sustainablc dcvcloprncnt.

Unit -V
1. Environmcntal Irlhics
2. Multi-purpose Itiver Vallcy project in Inclia

3. Ilnvironmental organizatiorrs (national and internalional) and the ir rol

l)APIilt -III : (IIXAMIIWIION I'IMI! : 4 IIOUnS)
MODULE-S : SETTLIIMI,INT S]'UDY

IrLrll Marks : 50 Numbcr of lccturcs to be dclivercd for cach niodulc is 50.

Ilrril- |

I . lrvolution and gror.vth of human selllcmcnt.
).. Scttlcmcnt hierarchy : Christaller's central place llreory, thcory of

l,osch.

]. Spatialdistribution of scttlernenls : G.K.Zipl"s rank-size rule and M.
.lcllcrson's theory of Prirnate city.

tJnit -II
| . Clonccpt,type s and pattorns of rural scttlcmcnt.
2. Ruralhousc forms and typcs in India.
l. Conccpt of rural scrvicc celttcrs

t lnit - Ill
I . Concept o1'urban seltlenrcnt defiiritions in differenl countries; Censns

catcgories ofIndian urban centres

).. [)rocesses ol urbanisation

1. Morphological structure of cities-different lheories.

tlnil - IV
I . Irrurctional classification of urban ccntcrs-diffcrcnt schcmcs of

cllssi flcation

.1. I'hvirorrrrrcntal problctns in urban arcas-with lndian cxamplcs.

i. Social lay-or"rt in urban areas-wilh Indian cxamplcs.

llrril- V
| . ('onccpt olconurbation. urban agglome ration.

.1. Social alca arialysis ol urban centers.

l. ( 'onccpts ol urban sprawl and rural-urban f inge.



M0DI;Lll-6 : POPUL,{IION S'I'UDY

Full Marks : 50 Nuurbcr oilccturcs to bc dclivcrcd for cach modrrlc is 50.

Unit - I
l. Nature ol'populatiorr Ccography as an ittpotlant branclt olhuman

Ccography.

2. Population geography and clcnrography.

3. Sour'ces of population date and thcir naturc and quality.

Unit -Il
1. Poprlation structurc altd composition: Typcs, spatial and tcmporal

variation, dctcrminants and its iurportancc on dil'fcrcnt aspcct of
population with spccial rcfcrcncc to India.

2. Conccpts of Populatiou Charactcristics and Conrposition.

3. Population rclatcd problcrns in dcvclopcd and dcvcloping countrics.

Unit -III
I . f)ynamics of Population Charrgc-feflility, rrrortality and rnigratiorr

(Concept, lllcaslrres and delcrminants).

2. Migration: 
.lypcs. streatls of nrigration. and consequence of nrigration:

Problems of dislocatiorr.

3. [,ee and I{averrslein l,aw's of migratiorr.

Unit - IV
l. Theorics and approachcs of population grorvth: Malthus and Marx.

2. Conccpt of rnorbidity, Nutrition and faminc.

3. Factors dctcnnining population growth and spatial distribrrtion.

Unit-V
L Demographic transitiott and its spatial dimcrrsion.

2. Concept of poverty and Iluman Poverty irrdcx.

3. Human devclopment Indcx and its implications.

I'Al'I,llt -IV : (EXAMIN{IION TIME : 4IIOUIIS)
MOI)IJl,ll-7 : LANDUSI'I PLANNING AND MAI\IAGEMENT

I Marks : 50 Nurnbcr of lccturcs to bc dclivcrcd lbr each rnodulc is 50.

(iorrccpt of land usc: f'actors govcrning land utilization and causing

changcs in land usc pattern.

I'ronciplcs of land ttse: after Graham, Lcwis and Starnp

Irnl'lortancc of soil as a dcterminant of land use.

it- tI
Land reclamation: Alkaline soil; case studie s ip Sgndarban attd cast

kolkata;

Aciclic soils of India; problcrns and rcclamation .

Mountain and Descrt soil of India. Problcrns and rcclatnaliott.

it- lll
( )wncrship, occupancy and Govt.coutrol ou land usc.

l)olicy rcgardingrvctlartd, urban land, rivcrvallcy plartning,lnclirstrial

nrxlMirrirrg.
('orrccpl ol rvaslcland and role of National Waste lancl Deve lopnrent

lroulrl.

rii - lV
( )lr.jcctivcs anrl principlcs, tecltniques atrd Mcthocls of land Llsc sttrvc\

l,und usc l)litnttittg Mcthods and tccltniqr'rcs ([{ural & tirban)

l .unrl capatril ity classi fi catiorr.

lrrrvirorrnctttal impacts of land usc Chalrgcs.

Lrurrl rtsc I)litnnittg in lrrdia.



MODIILE-8 : llFlSOUllCllS IJSE ANI) l'IAf{AGltMI,lNT
Irull Marl<s.: 50 Nurnber of lecturcs to bc delivered lor cach module is I

uhit-I 
I

1. Conccpt of rcsourcc zrs rclatcd to cconomic, tcchnological and cultl
developnrent stages.

2. Classification of resource according 1o biogenesis, renelvability,

avai labi I ity and di stri bution con ci it iorr s ( I)ivcrsity & I)i sparity).

3. Concept of cconomic, social and crrvironrlcntal sustainability

Urtit - II
l. Pattcnr and usc ol'major rcsourocs :

2. Land resollrces usc urisusc, nrcilsLn'cs 1o clrcck soil crosion.

i. Use and misuse ol'water rcsourccs artd re lated hazards, tlarine
l'esollrccs ancl hazards frorl pollution ([nclLrding marittc rcsourcc)

Unit - IItr
L Use and rnisuse of lorest rcsotrrce,

2. Concept of social lore stry ancl .ioirrt lbrcst managclrlent. 
i

3. Agricultural resourccs: role to nrcct thc nulritional requirements ol'1

world population, supply raw rrratclials firr thc inclustrics, alternativl

conscrvation and altcrnativc rncthocls of'procluction. 
:

tJnir -IV
l. Mineral resources : 'I'echuiqucs olruainlitirtirtg llrc rescrve lcvel by

adopting scientific conscrvatiorr ancl rccycliug process. 
f

2. Encrgy rcsotrrccs: ncccssitics lor incrcasirrg rcliancc orr convcntionl

to non-convcntional rcsoLlrccs.

3. IndLrstrial rcsourccs: I-inkagc rvith othcr rcsourcc basis intcr-r"gio,tl
transl'er olrcsor-rrce and social adaptation ol'rcchnology. 

ItJnit-V 
I

l. IIuman rcsolrrce clcvcloprncnt ancl patterns olusc. 
I

2. Disparitics in clcvclopmcnt bctr,vccn dcvclopc and dcvcloping 
I

countrics. 
I

3. Disparities arising fi'orl national and intcrnational policies. 
i

I-l

I'}Al'ER. -V : (PllAC'flCAL)

Nt()l)lll,l'l-9 : (;IfOUND SURVIIY AND AIIITIAL PIIO1'o

IN'Ttr]RP1'ItI]41'ION

I rrll l\4rrrl's : 50 Ntrrrtbcr ollcctttrcs to bc clclivcrcd fol cach modLrlc is 50.

I lrril I

| ( orrtortt sttrvcy on tltc basis of lcvclirlg by Durnpy Lcvcl arrd Pristr-littic

( orrtpltss.

., I ilrVcr.sc Survcy by (i) Planc 'l ablc (tntcrscction Mctlrod) and (ii)

l'r'isrrrltic Conrpass.

t lrrit -l I

I l)ctcrurination ofhcight by'h'ansit'fhcodolitc (llase lnacccssiblc

rrrctlrotl ).

.r Srrlvcv o['t'oacls in a study area tly a GPS handsct and prcparatiott ol a

rttlrrl rrutll.

llrtit lll
I AtlVrrrrltrplcs o{'Acrial photographs ovcr collvcntiottal ou-thc grotttrcl

,,lr,,t.r vitliorrs. 'ly1"lcs, scales and ground cove ragc' llasic Ncgativc-ttl

I'rr.,tttVt. I'lrtllOgraphic Scqucncc, RlaCk& white Filtls, colcnrr Irilttls.

, At.rr;rl e lrrrcl'irs. film cxpOsurcs (numcrical problcrns), slcrcoscopy'

1r',t'rrtlo',t'tt1l1'. lclrs stcreoscope, Mirror slcreoscopc, intagc parallar artd

rlclct rrri tr;rl iolr tlf'lrcight.

llrrit lV

I A ir l)lroltr lntct'1tr'ctatiorr; shape. size, pattcrlr. t()tlc, tcxtttt't'. slllltlorvs

;rttrl:;ilc.
, \l()1.sc()pie lrrrcl stc:rcoscopic Itrtcrpri:titti<ltt o['ltit'plrolr)\ li)l l'.()()lllol'

plri, lrrrrtl ttsc lcittttl'cs



Unit-V
PITACTICAI, NO'I'E I}OOK AND VIVA-VOCE

MODULE-IO : QUAN'I'I'IAI'IVE METITODS IN Gtr]OGRAPIIY
Full Marks : 50 Nunbcr ol'lccrurcs to bc dclivcred for cach rlodule is 50

Unit- I
I ' Sampling arrd surn*a'izing ceog'aphical dale: Iypes of sarnpling

ntcthods. listinrates from samplc.
2. Mcasuring incquality-[,orcns C]urvc.
3. Analysis o{'combination: Wcavcr's Courbination Indcx.

Unit-II
l. Probability: Conccpr ancl dcfi.itio's, Larvs ofAddition and

Multiplication.

2. Conccpt of l)robabilit),disrributiorr: Norrnal probability disrributiion.
3. Propcrlies of Normal Curve.

lJnit-III
I . Ili-variate distribution and corrcralion: Scattcr.cliagiarns and regrcssion

analysis.

2. Measurcs of correlation: product Monrerrt corrclation cocfficienl and
Spcarrnau's Rank corrclatiorr cocfficicnt.

3. Ilypothcsis'lbsts Xr tcst and sludcnt's 'l'-tcst.

Unit- IV
L Nearcst NciglrboLrr Analysis.
2. Shorlcst path analysis.
3.'liarrspoll connectivity lndices.

Unit -V
PITACTICAI, NOTE I]OOK & VIVA-VOCT

l0

M.Sc. in GDO()IIAI'IIY
I'AI{I'- II

I'APBlt - vI
(lixamination'l'lMli : 4 IIOURS)

Morlule - ll : (]EOGRAPIIYCAL TIIOU(;IITS

tl
llrc llclcl of Gcograptry; its place irr the classification of Scienccs

vis'l vis othcr Disciplincs; Gcography as a Social Scicncc, Physi-

cal and llutnan GcograPhY.

l)uetlisnrs and dichotonrics in Gcography; Dcternrinisnr and

I)oscls i bi l i srn, Systctnatic(Nornothctic) and l{cgional (Idcograph ic)

( icography.

rril-lll
l{clationship bctwcen systematic scicnccs and l{egional Geogra-

phy; Environrncntal dctcrminism. possiblisrn and ccological ap-

proach. Lincyclopacdisrn, Positivisrn, [)evelopmenl oll]chavioural

Gcography. Quantitive Ilevolution and Geographical Inlormation

Systcrn, Dcvclopmcnt of critical Social Gcography - I{adicalisrn.

rrit lV
wclfar.c ccography and cender issucs, Post Modernism in Geog-

rlphy.

oonccpt of Spacc in Gcography-Marital spacc and Social spacc;

Aclvatrces irr geographdical research.

ll



Modulc
ITNGIONAI, DI]VI]I,OI'MI.]N]' &

12

M TJI,T'TI,EVI.] I, I'tr,ANNIN

Unit - I
1. Definition and typologv : lornral ancl lunctioual. nodal. unifor

singlc purposc, spccial purposc arrcl cornposite rcgions ancl hic
chy olregions.

2. llistorical rcvi*v of rcgi,'ar app'oach i' Gcogr.aplry i'crcvcropi
countries.

Forrrral l{egio's : physigraphic. asr.-crir,alic anci currurar rvith s

cial rcfbrcncc to India; Functional Ilcgions in Inclia: city rcgi
industrial region, and adntiu istrativc r-cgions;

2. Spccial Purposc l{cgions : Iti vcr va r ry.'r i cro-rvatorshcd, rnctropo r

tan; Problcnt rcgions : hilll,.rcgiorrs. coastal rcgions, drought-
and flood-alfectcd rcgions, tribal rcsions.

ITI

Rcgional dcvclopmcnt st.atcgics: ccrr tra l izccl and clccc'tralizcd, mrl
level plann i'g(rLrral /Lrrban); peoprc's partic ipatiou in the pra'n in
process (Panchayati l{aj institution ).
Structurc of undcrdcvclopmcnt- col.'ial arrcl post-colorrial I'dia.

Unit -
L

tinit -
l.

II

2.

Unil
l.

.IV
Definition ol'planni'g regiou in tlrc n.ti.rrar cortcxt; indicators
devclopmcnt and thcir datc Sourccs; lrrtrrstrr.irrg lcvcls lor rcgi
dcvclopmcnt and clisparitics,

2. I{egional disparitics in r'ciia : dc"gr.aphic, sociar and ecoromi
disparitics.

Unit - V
l. Assessrrrent ol'I{egional I)c'elopmcrt policics in India - problen

I2

;rtrrl ptospccts.

Irr,lr:r'. lrivc ycar [)latts- Goals & Objectives.

I'APF],I{ -VII
Modulc - 13:

(JI,0I}AI, IINVIROIiMI.]N'I'AI, ISSUES - POI,I,TJTION

ANI) IIAZAI{DS :

l'o; l tt I it1 i otr gron'th'l'echnology and Iinvironmcnt.

Itlrpirl trr.banization-global cconomic prcasurc-scarcity of natural

rcs()urccs - Global resottrses crisis.

Ilrrzrrr.rl irr 1hc cnviroumcut: Concept of Ilazard, Vulncrability and

I)isrrstcr'.

rrril ll
l)ilrllrsi()lrs of clisastcr, risk asscssmcnt and causcs-. cfl'ccts

rrrrrl loss slraring adjustments of typical hazards :

It'r ttrrrit' lr:rzltt'ds - liarlhqr"rake

( 
'( 

ont()tplrolrlilical hazards - l.andslides arrd l{iver bank erosicllt

I lr rlttrlotr',icitl lrazards - Irlood and Drought

llro 1rlr1'sicitl hazards - Ilpidernics

I r.t.lrorro lor,ical hazards - Ltdustrial accidcnts and nuclcar t'itiliation

I r'it l\:t 1,,(:

So, irrl lurzrtt'tls- I)ovcr-ty & Crirnc.

I rr it I I I

r iltilxrlc()1ccnls:{llobal warmingand itsvariotts itttplit';rliorrs.Acicl

r rri tt rttttl tlztlltc, ilcpletiorl.

i'i,,rr tlt'1',r'rrtlirlrIc rvitstc arrd its disllosaI.

l'oIlrrliott:Ait. rvttlcr, llrtrtl . tloisc.
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4.

Unit -
L

2.

J.

Unit -
L

2.

J.

4.

Modulc - 14 z

POLITICAL AND ITCONOMIC GT]0(;IIAI'IIY

Soi I dcgradation: llrosio', Sal in isation, A lkal in isation, Dcscrti
tion and l)el'orestation, euanying& Mining.

IV
l)ol I ution control strategies.

Itecycling, rcncwablc cncrgy uscs.

Conservation ol' Illodivcrsity w itlr special refercnc
India(problcms of agricultural dcvclopmcnt and rcgcncmti
forcst and maintenancc of Iliodiversity - Wild , Aquatic & Agr
turc.

V
Environmental policy.

l,egislation on Water,Air, Noise, li'vironmental protection Acl
Special rcfcrcncc to Lcgislation in lrrdia.
I;,nvironmental hnpact Assessnrcnt (liIA)
Flnvironnrental MangcrncrrI Plann ing (IIMp)

llrrit - III
I . l:conomic Geography in the cra of globalization-agriculturc, indus-

try arrd tradc.

) . l{ankirlg of rvorld cconomics. Policies ol'rvorld resources r,vith spc-

cial rcfcrcnce to energy rcsources, economic, political military

blocks; political gcography of forcign tradc.

llnit -IV
Significance oftrade in rcgional and national economy; balance of
paymcnt and intcrnational tradc - G1\1"f, WTO and lntcllcctual

l'ropcrity Right; lrnpact of privatization and libcrisation.

Irnpact of lnforrnation 'l'echnology on trade,

tlnit - V
L Conccpt of distancc, acccssibility and conncctivity : Intcr-rcgional

and Intra-lregional.

.) Modcs of transportation and transport costs: comparativc cost

aclvantagcs.

l'Al'.!,,.t!:YIItr SPECIAL I'AI'Itlt TIIEORY : (ANY ONI'I)

0ption - I

Arlvunccrl Agricrrltural Geography and Advanccd Pcdology

l\lorlrrlc - l5: Advanccd Agricultural Gcography

I Agriculturc in Indian :

l,rrn<lrrsc pattcrrt and rcgi<lnal pattcrn of procluctivity irr lrrrlia.

( irccrr rcvolution, slrifitingcultivatiott, wastclitncl tleve krlrrtcttt, lbdcr

t:rrllrrlc urrcl wltitc rcvolution-thcir irttpact atttl cttttretlttcrrcc:i.

l rrtlirrn irg,rictrltrrral pol icics, rnanagcrlront utttl plrtltr rrrp,.

Unit - I
1.

2.

Unit -
L
2.

3.

Gcographical pcrspcctivc orr formation oIstatc. nation and i
state, core and peripheral areas. capital frontiers and bou
bordcr lands and bulfcr zo'cs, buffbr statcs, la'cl lockecl nat

Geostrategic viervs-l lcafi larrd and I{irnland tlreories.

u
Partition of lndia and its inrplicalion
Rcorganization of lndian statcs sincc indcpcndcnce.
International and interstate water dispute in lndian subconti

l4 l5
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Unit - II l)etcrnrin:rnts ancl Principlcs ol'Agricultural Landusc

L Dctcnninants of'agricultural larrdusc: Physical . ccorromic, soc

and.teclinological.

2. Croppi ng pattern, crop coucclttratiou. dcgrcc o lcomnterci al izat

cl ivcrsi fi cation and spccial izatiou, c{lic icncy and prodcctivity,

combi nation rcgion and agricu ltu ral dcve loprnenl.

3. AgricultLrral dcvclopmcut : Pattcrn in dcvclopccl anc.l dcvclopi
courltrics.

Unit - III: EMEITGII\G ISSUES

Food security : Minotoring pcrforntancc o1'rna-jor crops of India
lorecasling production Acreagc & Yicld estination by I{erro
Scnsing.

2. llnvironrnental impactolirrigation,lcrtilizers,peslicidesand1cc
nological knorv-how.

3. Employment in agricultural scctor : l,and-lcss labours, workcrs, ehi

drcn, occupatioual healtlr ancl agricultLrlal activity.
4. Prccision Irarming * [Jsc of nroclcrn tcchnology : Rcmotc Scnsin

GIS & PPS

Vlotlule - 16: Advanced I'edology
tJnit - I Conslitucnts andpropertics of soil inllucncing plant grorvt

1. Soil reactions: Soil acidity, alkalinity, salinity and their eflects
plant grorvtlr.

2. Soilplasma: Organic and Inorganic origin, constitntion, propcrt
and typcs of soil clay. Classification ol-clay minerals.

J, Soil nutrients : Macro-and micro-rrutricnts. nutricnt transformat
and fixation iu soil. Principle olbase cxchage and its relation w
fcrtility.

4. Soil lertility and productivily : I{oles of irrigaliorr,inorgalr

l i: r t i l izcls,organ i cmanurcs, includ ing othcr bio-fcrril iscrs in aug-

r r rr..r r r i rr g soi I lerli I ity. N itri fi cation and den itri fi cation.

ll Soil Gcncsis, Survcy, Classification and Mangcment

l'rot'esscs of soil lornration and soil dcvcloprncnt : Physical,
('lrcnrical, Irlora. fauna, Climate, I{eliel', fime.
l'r'tl,r;icnic proccsscs- -lhcorics 

ou formation ofnrahjor soil of the
rr or ltl: podsolisatiolr. laterisation, l,e.ssivage, calcification. gleisation

r.'lc. Sub types of major zonal soils.

Soil clcgradation : fa.ctors, proccsscs, and rcsnltant forms in
rlil'lcrcnt parts of India.

lll Modern l'rcnds
(' llssi ljcat ion of soils: Soi I'l axonomy.
( itrrenr(ion of derivatives : I-and capability, land irrigability, soil

r r r i 1',lb i I i ty, soi I suitabi lity, hydrological groupirrg of soi ls,

l(r 'lc ol l(crrrotc Scnsing in soil maping - Prospects & lirnitations.
Irrlt'1',rrlcrl soil and tv?lter ntanagemerrt - concept of sustainable
,lr"'r t loPtttt'ttl.

Option - 2
Coastal Managemcnt

Module - 15:
('ousl:rl Managcmcnt : Physical Aspccts.

I

I), 1rrriIiorr ol co'lst'rIzrlnc and rclated norrrcnclalrrlc.
( l;r,.lirIl)t()cr'sscs:Wavc, liclcancl wirrcl.(loastitl crrllr.nls:trrtl r-cl[s.

il
{ r r;1'.1;11 rrrorIl11v1ly1r'rnrics : Mircnl, llllctl) lttttl lriop'6.111,' lor r115. 5_ut-

l't
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tcms of changc

of coasts based

Unit - ilI

in coasts: cyclicaland progrcssivc. Classifi

on processes and sedimcnt.

Coastal biogcgoraphy rvitlr special reference to sea weeds ,

grovcs. dunc vcgctation and corals . Thcir ecological and

significance.

Linit -[V
l. Natural coastal hazards and their tnanagcmcnt : Sea lcvcl

erosion, scdimentation and tropical cycloncs;

Unit - V
1. 1'echniques oI moniloring changes in coastal proc

iandlbrms

Modulc - 16

Coastal Managcment : IlumanAspccts :

Strrcly ol'Suspcndcd nrineral in watcr.

I, lv
('oastal pollution : Sources, inrpacls and managetncnt.

Study ol'chlorophyll in watcr,

r-v
Integratcd Coastal Matragcmcnt : Conccpts, tcchniqucs and

applications.

Wcst Bcngal coasts: Major environmcntal issucs, problcms and their

nlarlagcmctrt.

Application of Ilemote Sensing witlr specialreference of Fishery'

Option - 3
Itegional and Urban planning

Morlulc - 15

llcgional l)evelopment

Concept of growllt, development, poverty and underdevelopment

l{cgional Ilnvironmental Issues.

ll
Itcgional dcvelopmcnt pcrspcctivcs : Colonial period (Dcpendcncc

tIrcorics)

ilt
( irowtlr l)ole theories and the developing world'

tv
Apiropolitan Dcvclopmcnt. Basic Nccds Approach

Unit
i.
2.

Unit-
1.

Unit - III

-I

2.

3.

Coastal regLrlalions with special reference to India.

Monitoring Surfacc wat"ers in Coastal Rcgulatory Zone (CR

II
I-luman utilization of coasts, environmcntal impacts and ma

ment :Navigation, mining, fishing and fishprocessing, of -

exploitation, reclamation and tourism.

Application of Rcmote Scnsing with special refcrcnce to Fi

Study of Chlorophyll in water

Coastal cnginccring and its impacts: Ports and harbours,

for prevention of erosiou and sedimentation.

l.

18
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Unit -V
1' Regio'alr)laningstrarcgies:regionarpra'sordeveroped&

oping countrics. Rcgional plans in India r.vith cxamples.

Modulc - 16

Urban Geography

Unit - I
L Concepts arrd defirritions : lJrbarr, urbanism
2. Origin & growth of urbau scttlcmcnts :Bases & proce

trrbanizat iou

Unit -II
L Major influeuce in urban planing : ancient, oriental. Iru

Anrcrican

2. Urbanization in India: a historical perspective

Unit - III
l' Features ol-metroporitan dcveropmcnt (wi1h speciar refere

India)

2. Uran lico'.my : basic, non_basic fuuctiorrs, changin urban fi
tions; role of infornral scctor

Unit-IV
I ' Issucs ofurban e'viro'rncrrt : povcrty; cri'rc, infrastructure, spr

renelal, pollLrtion & hcalth
?. Uran Environr.ncntal l)roblcrns in Wcst llurgal

tinit - V
l' Ilrie f iutroduction of' I{cmotc Scnsing applications on ur

Option - 4
rlr, Slrrrirrl'. (lts) & Gcographic Informalion S1'stcm (GIS)

N{odulc - 15

( ( lN( l''P',r's

I'lrt!ti('!i ol' llcrnote Scnsing

I rrrrtl;rrrrt'utrl lrrrvs governingth science - Sources of Linergy, Illec-

l t,n r;ll 1n(' l i c l{ rrtl iation, Radiation laws, (Wavclcngth-frequcncy-en-

i'r,'\ rt'lrrlionship of llMR,Stefan-Boltzman law, Wien's law-

h, rrt lrlrrrl'l 's llrrv ctc.,nuurcrical problems). Definitious, I{cquire-

rrrt rri,,, Slrrplcs, tllack body and l{cal body. Radiant tcmperaturc &
lr, i r rt' I i t: I c nr llctature, Atmospheric i ntcraction.

Srrtt,llitc l'lalforms and Scnsors

Kr'plcr's Iirws. Major-Scmimajor axis & Ecccntricity, Vclocity,

I'r'r itl( N rrrrrcrical probleurs). I-listoricai developrncnt, I-adnclt Ve-

lrrt lt', lrrtlirrn sccnario,

l'r pc r o I pllt lirrm for civilian applications, Advantagcs and Disacl-

vrr rtirfl(':i. ( 'halacteristics of various satellite platlorrn Physical prin-

( rlrlc\ iul(l clraractcristics of rnajor scnsors, Resolutio, Dtttc stor-

rrl,('. (lr!\clu'uation & Processing, Ideal Remote Sensi'rg syslcm &
l(eul l(cnrotc scnsing System.

,\r'r'irrl l'lrotography & l'hotogrammetry

l l r.,tolicirl rlcvclopmcnt, l)cfi nitions of key tenninology,'l ypcs ol

;rcrirrl photogt'aphs, Gcomctry of Single Acrial Photogrtrplrs,

\t ;rlr'.1 ,cns <lislortions, Rclicl'distoftion and Tilt distorlitlns, ltcctili-

t ;rtiorr. ( )r'tlro llcctilisation, Fihr density & Charactorislics cttrvc,

('okrrrl lrrli'irlcrl lllrrrs,I;ilrn rcsolution, Filtcrs, Stcrctl l)ltttt,'1'111111-

nlclry . Vlriotrs I)hotogratntletric activitics, ('tlrrtlrlrtitts lirt'

slt'r covision. l)lttrtrlgraphic ovcrlap, Intagc l):tt'ltl lltr, I'l rght

I'l;tttttittl',.

2t

landscape.
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-1. Stellitc Srstems

Whiskbroom sysrems : LANSAI' serir;s

.Pushbroom Systcms : SpOl-, ilts scrics
Microwavc Systems : Irl{S, I{ADnlfSAl'
Coarsc lesolution /Meteorological Satellite S)istcrn :

Vcry high rcsolution l{emolc Scnsing Systcrns :

Quickbird, IKONOS, Overvierv - 3.4

lrrtroduction to ARC/NI]O Gls software - a lcading comtnercial

sollware

lntcgratiort of GIS and Rcmotc Sensing rvith a couplc ol'casc

stLrdies.

llasic Thcorv of Gl'S Surveving

(ionccpual framcwork. Space scgmcnt, (iround seglnent' Control

scgment, Stellite'friangulation, Us Dept' of Defense policy' DGI'S'

[J ses.

and

Sattelite date for reprcscntation of Geographical data'

llemote Sensing in t,anduse/lar1d cover applications

Remote Scnsing in Soil & Agriculturcal A pplications

Remote Sensing in Geomorphic Mappirrg

Ilemote Sensing in watershcd managcment

rlion -5
rll f)evelopment

orlulc - 15

crltilication and Charactcristics of Rural Environmenl

'I'heoritical liarnework of rttral development and geographical

perspcctive:RuraleconotnyurrdcrdiffercntProdrrctiotrsystctrr-

experiences of developed and developing world with examples'

Dimcnsionsofruralcconomy;Non-urbanlandusc-agriculturearrd

complementary uses of land; animal husbandry' dairying' pouhly'

fisl'ing,forestrymarketgardcningandagro-basedindustrics:Prob-

lcms of developmnt rclatcd to labour, capital' market' scalc and

infraslructure.

I{ural labour forcc with special rcfcrcnce to gcttdcr' migratiou atrd

socio-cultural dirnensions.

Arralysisofruralscttlement:Causeandeffcctassociatiot-ts,
disributiorrofruralsettlemenlswitlrSpecialreferencetosizeattd

NOAA, I

Ear

llodulc - 16

Advanccd tcchniclucs & annlications

1.

Fundamcntals of Thcnnal Itcmotc scnsing : Scnsing Radiant
peraturc, Black body I{adiation, I{adiation from real rnaterial
sors, utility.

2. Microwave licmote scnsing /Laser
Concept, Advantages and Disadvantages vis-a-vis Optical sys
Spatial rcsolutions, Real apertLrrc and Synthetic aperturc
stereoscopy, parallax, passive systems, Lidar..

3.

Concept, scnsors, uti lity
4. Digital Imagc Irroccssing

Preproccssing/Gcoreferencing, l)ata cnharrccmcnt, Do
slicing, Dala conrpression, Spectral pallcrn rccognition(Supe
[Jnsurpcrvised, NDVI etc.), Filtcring, Output gcneration.
Geogranhic Jrrformation System
IJasic Concepts :An overview of the development ol.the GIS
Data Sourccs, Data capturc (Manual and automatic dieitizati
analog data),vector and raster structures, Ilardware confi
Softwarc requircmcnts, DIIMS, Data analysis (overlay, bu
etc.)Data output, Query of a GIS.

5.

Comperative assessment of SOI topsheet, Acrial photograph

22
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2.

't_

4.

spcacing; Iturar ser'icc ccntrcs - Naturc a'cr hicrarchy of.
sefilenrenl ol nrarket ccltlres and grorvth centres _ Cenral
l'heroy-Conccpt of rLrral urban continLrum.

Morlulc'- lo
Flvolution of llur:rl Devclonment in India

1.

.\rr;rl\"irs ol clol.l sr.ritability in thc study arca bascd on thc soil cat-
('l'.r\, t:lirnrrtc nncl thc availablc rcsourccs / tcchnological inpLrts
rr'.rrr;'( ilS.

\l;rlrlrrill',0l'scasonal / r'ouncl thc year crop distribution ol.a spccific
',r r r, l \ rr r t':t rvi tlr thc help oftoposhcet, satellite FCC and fi cld traverse
l\l;rlrprrrfl ol'soil catcgorics from lr(l(l byvisual intcrprctzrtiou anrl

l]l:.,,,r,',ion 
ol'cate gorics by ficld lravcrsing and profic sample srud-

t

('olslllManagcmcnt (l'icltl Ilcport on Non-ItMlltINIl
('orrsl:rl l,)nvifonmcnts)

Nl;rppirrg of'thc forms of coastlitrc changcs (non-rcvcrinc).
I )t'rrr.graphic changes along rvith the coasls based on census datc.
,\nirlysis ol'onc spccific problcrn bascd on ficld obscrvation and

pr irrlrr'1, srlrvcy rvith a prcparcd qucstionnaire.

.t

l{r,liiorr:rl lrrtl [, rban Planning (F icltl llcport on a spccific prob-
Ir,lrr ol':rrr rrrl)itn arca, c.g. Small torvn or a fclv tyartls ot'a big
cilr', lrrrst.rl nrainly on primary data)

I r lt'r rl i I rt'rr I iolr of' Study area and problent.

I r,rl;r lr;rsc, llrcparation of qucstionnairc, ficld survcy, arralyscs ol'
Ilrt',,rrr vr'1, rlata and mapping.

Ilrrrutr. St.rrrilrg & (;IS
llr.nrott, S,rnsing in Ear.th Scicnccs

( r('()nr()r'l)hic Mapping: Visual inlcrprctzrtion ol'larrrlfirrrrrs, llasic
( r)lle r- l)l\, l{cctlgnition clctlcuts. lntcrllrctatiorr ol'rlririrrllt'l)illcrn,
t'lorion irrrtl tlellositiou landfornrs.

llr.nrole S"rrf iltg in Agt'icull

",'rl,,rrr;rppirrll.('r'ollrrrapping/(ir'()psllcssrk.lr.rlrirr;rtiorr

Ilvolution of rural dcvclopnrcrrt couccpt in lnclia; Rcsearch
I)evelopnrclrt during plan periods_Objectivcs and approaches
Land rcforrn in lndia-Abolition o1'Jarninclari systcrn; Lancl C
Act and clmcrging production I{clations.

Conccpt ofpanchyati Raj_ofpanchayati l{aj in rural deve
and planning,

Objectives and stralegies olplanning at disrict, block and vil
levcls; peoplc,s dcvelopmcnt : Arca approach, .largct 

Group
proach and'larget Sector approach.

T'APEIT IX
MODULE

5. Models ol'rural developrncnt : I.,xperience of panjab, Kerala,
Bcngalabd Bihar.

- I'RAC'I'ICAI,
- 17 (SPECTAL I'ApElt F-II,]LD _ PITACTICAL)
Fie ld Rcport-Disscftation work on Spccial papcr

(Irield Report on specific project (s)selectcd ll-onr t'e themes mentiorr
bclow)

Option - I
Advancc Agriculturel (Jeography & Advancecl petlology

L Monitoring pcrfor'rancc oI'rnajor crops of a block i'a pafticu
season for rorccasting p'ocructiorr crop Acreage & productiorr 

r
timation (ClApE) by Rcmorc Scnsing using SAC (Spacc Appli
tion Centre, ISRO. Ahmedabad)methodology.

25
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J. Ilcmole Scnsing in ltnd and W:rter Man:rgcmcnt
Land use /l,and covcl planing. Land rcsources lnanagcr)lcnt
Watcr ltcsoirrccs: Surfacc walcr-grouncl rvatcr. r,vatcr dcciphcri
q ua I i ty i nvcntory and nron itolin g, c1 uarr tity assessmcnl

Watcrshcd Matragcrnent : Morphomctric .Analysis , I{yd
rnorphogcologic intcrprctation tcchn iqucs for targcting ground

tcr potential zones in alluvial, scdimcntary and hard rock
flood As.scssrncr.rt and r.vatcrshcd Managcmcnt.

,1, llcmotc Scnsinq in Forcsl Managcmcnt
Forcst dcnsity rnappig, Irorcst typc mapping

5. Ilemotc Sening in Urban antl Ilural Develonmcnt
Mapping of'human habitation, typc

6, Ilemote Scnsing in Coastal Management
Coaslal land use, spatial and lemporal changes, SS'1. phytopla

toll as scssmcnt. Scdimcnt asscsslrcnt"

Option - 5
Ilural Dcvclopmcnt (F'ieltl Ilcport on a spccilic problcm
dcfincd rural arca, c.g. Micro-Watcrshcd/Illock Lcv
Mouza Lcvel, based mainly on pi-imarv data.
Indcntification of Study arca and problenr.

Data basc, f icld observation and survcy (with a preparcd questi

nairc), analyscs of thc survcy data and rnapping

MODUI,E - 18

Group - A: llcmotc Scnsing (ltS)
Unit - I
l. llistorical dcvclopmcnt of' Ilcmotc Scnsing as a tcchnol

relevance ol'I{cmole Scnsing in Geography. Concepts and

rcquircmcnts.

2. Satellite rernote scnsing : Platlonns & Sensors, orbital character
tics, Whiskbroom scanncrs, Pushbroom scaltncrs. and da
products.

1.

2.

26
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, lruirgc l)rocessing : Visual and digital; Signilicance olsecondary/

irr-situ data, Ground'l'ruth Vcrifi catio. Proccssing /Rectification and

lctolation; data enhance ment, Spectral paltcrn recognition, nricro-

rvavc scnsing : SLAI{ lmagerics, clcrncnts ol'passive microwave

scnsing.

rrnl lll
I l{cnrote sensing applications and nrappiug in India- Case sludies

(c.g Land usc and planning, forcst managcmcn, lvascland

rnanagcrncn etc.). -

' Application : use olsatcllite imagcry and otlrer catcgories olmaps

lor GIS (c.g., I-and u r and planning , forcst managcmcnt, wastc-

land rnanagemcnt etc.)
trril - IV
.r'oup - I|: Gcographical Information Systcm (GIS)

I (-'oncept ofGlS, maps & spatial iuformation, dr rtatnics and sclec-

tion of spatial inforrnation. conccpt of spatiat and non-spatialdata,

ct-.:nputer cnvironmeut for GIS (hardware & soltware require ntcnt). .

' Spatial data : rastcr-vcctor structure -conversion & cornparision.

lrrril V

i t.,lcnrcnts of GIS: data capturc, vcrification & proccsssittg, storagc

& maintcnance, data manipulation, analysis, overlay analysis.

I lrrtcgration of GlS, rcmote scnsitrg and GPS datc .

I'A I'I.]IT -X-PITACTICAL
l\lorlrrlc - l9: Computcr Applications - Numerical Data Proccssing

I irrrl I

tl

(.OMI'(J'I'AI'ION. SOKI'ING AND ITOI{MAI'ING OIT SPRT]AD.

Slllll:'l'S
l)crivlrlitln ol'rarrk, mcan, tnedian and tnode



t.2.

I .3.

t.4.

computation of standard dcviation. samprc variation and movi
avcragc.

f)crivation of corrc l ati on, covariancc and regrcss ion.
Use of <il'-tltcn>function, Ir-test, l-test and z_test.

Unit -II
2.0. PREPARAI'ION OIr ANNO'|AI'I]D DIAGRNMS
2.1. Simplc and coilpound bar and linc graphs.
2.2. Pie arrcldoughnut diagrams.
2.3. Scattcr diagrams.

2.4. llisrograms

Unit - III
3,0 PITEPAI{AI'ION OF ANNO]ATI]D GITAPI]IC
3.1. Cleaning and cditing of scanned files
3.2. Crcation of lavers

Upit-IV
3.3. Digitisationol.scannedfiles.

3.4. Annotation of scanned and digitized files.

Unit -V
4.0. PRACTICAL NOTEBOOK AND VIVA-VOCE

Module - 20

Mcthodology Environmcntal Ilesearch & .l.hemetic

ping of llnvironmcnts.
Group -A - Methoclology of Environmental Ilesearch

Unit - I
l. Researclr Paradiglns.

28

lclcntiflcation of Rcscarch Problerns and spccification of thc Ob-
jcctivcs ofthc Study.

l)cvclopnlerrt of theorelical background-literature survcy.
Mcthods of data collcction: Questionnairc dnd schcdu lc.

l{eporl writing.

M cth ods o f wr i tin g N otes,Rcferences, B ibi I iography.

Ilxamplcs on somc problcrns of enviroruncntal research using tools

of I{emote Sensing and GIS

Jroup - l] : 'I'hcmatic Mapl!::g rrf Environmcnts
lnit - III

ysical :

Mapping on themes covering physrcar auribules : Relief, Morphom-

ctry (Rclativc Itclicf, Disscction Indcx, Ruggcdness Indcx, Drajn-
age Dcnsity. and Hypsometry), Climatolog;r, Irloraand Fauna

Mapping on themes covering cultural attributes : Settlement, road

nctwork, ernbankntents, tanks etc, Flora & Fauna, Climatology.

I{,\( ''I'TCAI, NOTI'I}OOK AND VIVA-VOCE


