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Minutes of Meeting
of Board of studies in Environmental Sciences was

N =l o - ~ .
department on 22" May 2019. The tollowing were attended:-

held in the comimittee room of the

The meeling

1) Prot. Dt.‘L‘]"ﬂk Pathania Chairman

) Prof. A.K Kaul Member
3) Prof. Shakil Ahmad Romshoo Special Invitee
1) Dr. Pivush Malaviya Special Invitee

<) Prof. Brigmohan Singh Bhau Member

' 6) Dr. Sunil Dhar Member
! 7) Dr. Richa Kothari Special Invitee
. 8) Dr. Anila Singh Special Invitee
0) Dr. Shweta Yadav Special Invitee

brief introduction by the Chairman. He also welcomed the members and

[he meeting started with
¢ which was then taken up for discussion seriatem.

introduced the agenda for the meetin

Item 1: Confirmation of proceedings of last meeting held on 30™ May, 2018.

oceeding of meeting held on 30" May,

Resolution: The Board of Studies unanimously confirmed the Pr

2018.

Item 11: Approval of syllabus of M.Sc. Environmental Sciences.

f M.Sc. Environmental Sciences at length and
Thereatter the Board
ached as Annexure L.

ard of Studies discussed the syllabus ©
zed under themes specific 1o a semester.
mental Sciences. Semester 1 and 11, atl

Resolution: The Bo
suggested that the syllabus be organi

approved the course matrix for M.Sc. Environ

. [tem 111: Approval of syllabus of the pre - Ph.D. (Environmental Sciences)

rogramme in light of UGC guidelines and approved
The Board was informed that 8 vacancies are
2019-2020). Number of vacancies available under

wrd discussed the course matrix for PhD p

The Bo:
16 credit hours.

the course matrix comprising of
available for PhD programme for ac
different teachers is as under:

ademic session |

! Name of the taculty Vacancy
Prof. Deepak Pathania 2
Dr. Sunil Dhar |
Dr. Richa Kothari ]
|
|
[
I

O

Dr. Anita Singh

Dr. Pankaj Mehta
6. Dr. Shweta Yadav
7. Dr. Dinesh Kumar

n
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{he Course matrix approved for PhD is as under:-

Course-Matrix

SEMESTER-I (2019-20)

| Course Title | Credit | ESE | Total |
_CORE COURSES | O Marks
M \klhndnlog\ Ta ll 100 AL 00 |
| Advanced tools 1ﬁ\ 5 100 | 1100
techniques in | }
En\ ironmental Sciences ll 4' \
" Current Environmental |_4 _i_O_ 100 |
Issues and challenges B I B J
Specialized Courses (Any ‘ |
based on the topic of | I - |
_Research) __fL___; o
Advanced Atmospheric | 4 '|_I 0 | 100 *
Chemistry B | 1 |
Advances in Microbiology | v |4 (100 | 100 ‘-
& Bio processes S S |1
Advances in (JLULhEI'mSlT'\ T4 100 100 |
.\1mosphenc Processes & I|4 00 1000
| Climate Change ) ___1_,!_
“Bioenergy and  Nano- [ 4 [ 100 1100 \
M_’/—/——f—— I B N
| Total 16 400 00|

ltem [V: Provision 1o co-supervise scholars from other University

specialization.

Resolution: Board decided that the item does not concern the Board of studies and it should therefore be

dealt administratively

[he meeting ended with vote of thanks to the chair.

Prof. Deepak Pathania Prof. A.K Kaul

Brijmt{ITaTrS’i-’l@T Bhau Dr. Sunil Dhar

h Malaviya Pro¥

Dr. Richa kothar Dr. Ar%ngh Dr. Shweta Yaday
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ANNEXURE-1

atriy for s Mactor'c Deor P in I nvi i
Matrix for the Master's Degree Programme in Environmental Sciences

~ SEMESTER

'COF?FSC e Credit (I'K_]MS['{ ‘ESE' | Total Marks
~ Core Courses . ,I

T
RN
. |

0 w0
w0
o — |

I A

k mx\ stem ‘\ml\ sis

Pnod ersity and its wmumlmn

[nergy resources and ll]@iw_

' \100(“* :’ e 50 |
l ab Loum | - R o ’A—TL’SO___——A‘
T

Lab Comse 1

2 | R — B
Elective Courses \

|

|

(Students will opt one of the following electives)

Waste Management ™
71 nvi wironmental Geosciences
Introduction to Atmospheric Sciences

b undamunals of Meteorology i
Paidmcn\ ironment

Fundamentals of Ecology

(TOTAL
SEMESTERII
Course Title R | Credit | CIA MSE Est ‘ “Total Marks
o Core Courses
- i
I:muonm ental Geoloo\ 50 100
( Ilmaiolou\ 25
anronmen tal Pollution 4l Pollution and contro]

wooct

l db C oum I 2 BN LBy
W

l ah Course 1l
Elective coursc ; B
['nuwx ﬁum wasles - 4 fL,QS, 50 - 100
(JCOLhLmIHll\ ;:"J 4 25 125 500 100 |
Advances in Au_m)sphuu. E nvnonmem 4 25 R 50 100
" Advances in Meteorology and its its Applications | = 4 1| » 30 100
""" malayan G 25 |2 00 10

(m)mmplmlow\ and | Hlmalmdn Geology 25

' Foyndation course - ]
- - : —— ERViTEAw ' . <
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N 4‘ U /Reg/2019/4 0
o b
NOTIFICATION No. 78 /2019

d
heme and Syllabus of 1% and 2" Semester of M.Sc. in Environmenta| Sciences w.e.f

Session 2019-20 - Reg.
No. 57 dated 29.10.2018

Course Sc
Academic

Notiﬂcatlorl sepen

Ref:
or the information of all concerned that on the recommendation of the
goard of Studies, Department of Environmental Sciences, School Boartl, School of Life Sciences, the

Academic council has approved following Course Scheme and Syllabus of 1% and 2™ semester of
M.SC. gnvironmental Sciences w.e.f. Academic Session 2019-20.

It is hereby notified fi

—

semester |

100

J PGSlCOOST Biodiversity and its Conservation 4 25 | 25 | 50

| PGEVS1C007T | Ecosystem Analysis | 4 25 25 50 100

" PGEVS1CO08T | Energy Resourcesand .7 ks 4 25 | 25 | 50 100

| Conservation

JGEVSICOWL Lab Course.| 2 ) 50

| PGEVS1CO08L Lab Course-| 2 - - - 50

B MOOC available on SWAYAM - - - ; )
PGEVS1E010T | Environmental Geosciences 4 50 100

| PGEVS1E013T Palaeoenvironment . T 4 50 100

| PGEVS1EQ14T | Waste Management ° 4 25 25 50 100

| PGEVS1E015T | Introduction to Atmospheric Sciences 4 25°| 25 50 100

4 25 25 50 100

GE51E016T | Fundamentalspreteorology .

PGEVS1FO10T

Fundamentals of Ecology

Semester I

| PGEVS20007T | Climatology + 4 |25 ]2
.| PGEVS2C008T | Environmental Geology 4 | 25 | 25 | S0 100
PGEVS2C009T | Environmental Pollution and Control 4 25 25 50 100
PGEVS2C007L | Lab Course f 2 - [ - [ % |
rpesvszcoo& Lab Course Ji 2 | - . ~ [ s
L MOOQC available on SWAYAM - 7' - - | - 1 -4
rd

83 g rar:

4



| PGEVS2E009T | | Energy from wastes
PGEVSZEOIOT | Geochemistry ]
PGEVSZEOllT Advances in Atmospherfc Envuronmgrltv
PGEVS2E012T | Advances in Meteorology and its
[ | Applications )

PGEVS2EQ13T | ¢ Geomorphology and Himalayan Geology

PGEVS2F00ST Fundamentals of Earth and
Environmental Scnences

Deputy Registra |
K (Admin - HR)

Encl: Syilapus of I and Il Semester

To:
— Head, Department of Environmental Sciences

Copy to:
OSD (Exam)

K :
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Semester —1

Subject Course C(.)de: P EX AV \Co1 T Credits: 4
Subject Course Title: Ecosystem Analysis
puration of Examination: 3 Hours Maximum Marks: 100

Unit-1: Introduction to Environment
1.1 .Deﬁmuon, scope and importance of Environmental Science; Interaction between man and
environment
1 _%,Cqmponents c_)f environment (atmosphere, hydrosphere, lithosphere and biosphere)
1.3. B\ogeochcm_lcal cycles: carbon, nitrogen, sulphur, phosphorus
1.4.Concept of b\ogeograpk_\y: major biomes of the world: distribution and characteristic features;
Floral and faunal peculiarities of Jammu and Kashmir an overview |

Unit-11: Ecosystem
2.1 Structure and components of ecosystem
2.2 Ecosystem stability, ecosystem regulation
2 3 Gaia hypothesis, sustainable development; sustainability indicators
2.4 Goods and services of ecosystems: supporting, provisioning, regulatory and cultural

Unit-111: Terrestrial Ecosystem

3.1 Introduction toTundra, forest, Grassland, Desert ecosystem

3.2 Energy flow in ecosystems-Laws of Thermodynamics 7

3.3 Productivity-Biomass production, primary productivity and net productivity.

3.4 Food Chain — Types of food chain with examples, Food web, Ecological pyramid of biomes

Unit-IV: Aquatic Ecosystem

4.1 Introduction to freshwater, estuarine, and marine ecosystem
4.2 Status of global aquatic resources

4 3 Hydrological cycle

4 4Primary and secondary aquatic productivity

Unit-V: Ecosystem Analysis
- 5.1.Interspecific interactions, structured population dynamics and demographic effects

= 5.2. Meta population dynamics, MVP and PVA, small population paradigm,
5.3 Invasive species, habitat destruction and extinction vortex
5.4 Population risk analysis. conservation and ethics

Suggested Readings:
1. E.P. Odum and G.W. Barrett. 2005. Fundamentals of Ecology. Cengage Learning India Pvt.

Lud.
2.).S. Singh, S.P. Singh and S.R. Gupta. 2008. Ecology, Environment & Resource Conservation.

Anamaya Publications.
3. P.D.Sharma.2008. Ecology ard Environment.Rastogi Publications

R C
T
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| Semester - |
course Code: PGEVS \CEDST

Credit: 4
Course Title: Biodiversity and its conservation
puration of Examination: 3 Hours

Maximum Marks: 100
ynit-l:  Introductiono Biodiversity

1 | Introduction: Definition, History, Components and importance of Biodiversity
) Biodiversity Climatic Zones, resources of India

1~ Protected areas: biospheres, national parks, Wildlife sanctuaries conservation reserves,
marine protected areas, zoological parks and botanical gardens

| 4 Biodiversity hotspots and their characteristic flora and fauna, threatened plants and
animals of India

Unit-11: Levels and Types of Biodiversity
2.1 Levels of Biodiversity (alpha, beta and gamma)

12 2.Gradients of biodiversity (latitudinal, altitudinal and insular)
2.3 Species, Genetic and Ecosystem diversity

2.4 Biodiversity use - direct and indirect

Unit-II1: Threats to Biodiversity

3.1. Threats to biodiversity: (a) natural process (b) anthropogenic processes: habitat destruction,
fragmentation, (c) exploitation and effect on target species,(d) land use and its impact
3.2. Impact of non-native / invasive species

3.3 Ecosystem degradation influences on biodiversity

3.4 Extinction of local population and its impacts

Unit-1V: Biodiversity and Conservation

4.1. Biodiversity conservation- In-situ and ex-situ conservation
42. Red Data Book (IUCN Red list category), Red Data Book of Indian Plants

43. Environment conservation organizations: CITES, [IUCN, WWF, UNEP, GREEN PEACE,
Man and Biosphere Programme
4 4. Bioprospecting

Unit V: Biodiversity Restoration

5.1. Principle, Definition, degradation, tools and methods for biodiversity restoration
5.2. Recreational and Ecotourism

5.3. Public participation, Case studies related to biodiversity conservation
5.4. Biodiversity Conservation Act, 2002

Suggested Readings:

. Botkin, Daniel B .and Keller, Edward A . Environmental Science . Earth
Planet. 6™ ed. John Wiley & Sons, USA. 2007

2. Enger, E.D.

as a Living

E.D. and Smith, B.F Environmental Science: A Srudy of Interrelationships
McGraw Hill Inc, USA. 2006

3. Frankel,

O.H. Brown AH.D

. and Burdon, J.J.
Cambridge University Press, UK. 1995

. 11%ed .
4, Gadgil,

Conservation of

Madhav amd Rao, P.R.S. Nurturing Biodiversity
Environment Education, Ahmadabad, India

5. MeffeG.k. and C.RonalsCorrol( 1994 )
Associates, Inc. Sunderland. Massachusetts

Plant  Diversity

An Indian Agenda. Centre for
Principles of Conservation Biology, Sinaur

\V‘é‘ﬂ
\ ._ % MW

S e (-



Course Code: PG EUS 1 C s T

Semester — 1
Puration of Examination: 3 Hours

Course Title: Energy Resources and its conservation
Ymnit Iz Introduction to Energy

Credit: 4
1.1 Definition. forms and classification of energy
1.2 Measurement of energy

Maximum Marks
1.2 Indian and global energy resocurces

100
1.4 Patterm of energy consumption

Umnit I1: Renewable Energy Resocources-I
) of solar energy

2.1 Source of Sun®s Energy. solar spectrum. solar radiation, earths energy balance., hamessing
2.2 Wind energy: wind power. hamessing of wind energy. hybrid wind energy systems
2.3 Principles of hydroelectric power generation. ocean energy (tides, waves., currents)
2.4 Sources,. harmessing methods and potential of geothermal energy
Wnit-I1II: Renewable Energy Resources-I1I

use.

3.1 Types and composition of biomass
3.2 Conversion processes;: biomass gasification and biogas proeduction
3 .3 Production of biofuels (ethanol and bio-diesel)
3.4 Energy from landfill gas distillery waste, Sewage, and paper mill vwaste
3 .S Biowoilets
Wmit ITV: Non-Renewable Energy Resources :
a_ 1 Coal: formation, types and reserves of coal: coal mining and utilization
4.2 Pewroleum (il and natural gas): formartion and reserve of petroleurm: Processing of crude
ol
4.3 ™Nuclear er\ergy, sources. fuels refining and enrichment, fuel cycle. Nuclear reactors for
energy generation disposal and safety measures of radioacrive wastes
Umit V: Conservation and Mianagement of Energy
S.1 Environmental degradation due to energy production and utilizartion
S 2 Principles of encrgy conservation
S.3 Objectives and principles of energy managesment
S.4 Energy Audit: need., types, and methodology
REFERENCOCE BOOKS:
1. Traig. J.R., Vaughan. >3, Skinner. =_3_ Resocources of the Earth: origin
environmental impact, 279 Ed. Prentice Hall. New Jersey.
2. Klee. G._ A, Conservation of natural rescurces. Prentice Hall Publ. Co.. New Jersey .-
3. Owen. O.S. Chiras. D.ID. Reganold. J_ P, 1998, Narural resource conservation—
for a sustainable future, 7" Ed. Prentice Hall.
4. Anjanceyulu. Y. Introduction 1o Environmental Science. B. S. Pubiliications.
S. D. Daniel Chiras. Environmentual Science. 6" Ed
S MukherjiShormiila. Fragile environment.,
S50 h%

Management
Jones and Bartlett Publishers
Manak Publication Py, Lid.

e e



Course Code: fc‘-\ cve & o\wqT
Course Title: Waste Management

Semester — 1
Duration of Examination: 3 Hours

Credit: 4
Unit 1: Composition of Wastes

1.1 .Sources and types of wastes
1 .2 Composition of wastes

Maximum Marks: 100

1.3 Physical. chemical and biological properties of wastes
Unit I1: Collection Techniques

2 .1.Collection services: Government and Private sectors

1 .4_Factors affecting waste generation, Environmental and health hazards of waste
2.2. Types of collection system. transfer and transport
2 3. Handling. separation and storage

2 4. Technical merits and demerits of existing techniques

Unit ITI: Treatment and Disposal Technigues

3.1. Composting: aerobic, anaerobic, vermin-composting

3 2. Anaerobic digestion: basics, Mechanism, Traditional digesters.
3.3. Thermal processing: Incineration, Pyrolysis, Gasification

3.4. Landfilling: site selection, techniques according to type of waste
Umnit IV: Management of Hazardous Waste

4.1 .Definition and characteristics,

4.2,

4. 3. Biomedical waste

Sources, types, treatmnent technologies,

4.4 E-waste and Radiocactive waste
S

Biomedical

Unit V: Environmental Policies and laws for waste management
Waste (Management
(Management and Handling) Rules,

and

1998;
1989; New Plastic Waste (Management and Handling)
S.3. Integrated waste management systems, Merits and demerits of treatment techniques
1.

Handling) Hazardous
Rules, 201 1; Environmental Protection (Fifth Amendment Rules), 2014.
S.4. Sustainable development-principles and practices in relation to economics and ecology
2

Publishers, 1993
3.

Waste

Rules,
5.2. Global scenario for waste management; Implementation plans and borttlenecks
Suggested Readings:

George Tchobanoglouset.al., "Integrated Solid Waste Management'”, McGraw-Hill
Solid Waste Management Manual CPCB. New Delhi

Environmental Hazards-Smith, Keith

LR - 2.




Semester — |

courseCode: PG TVSAE A OT Cradit: 4

Course Title: Environmental Geosciences
Duration of Examination: 3 Hours Maximum Marks: 100

Unit It Earth Processes

1.1 Brief geological history of the planet fundamental concepts
1.2 Primary differentiation and formation of core, mantle, crust, magma,
generation, eruption and volcanoes
1.3 Formation and classification of rocks
1.4 Plate tectonics-sea floor spreading, mountain formation rock deformation and evolution
of continents
Unit-T1: Soil
R 2.1 Weathering and soil formation
2.2 Soil profile, soil £lassification, soils of India
2.3 lce sheets and fluctuations of sea levels
2.4 Volcanism: component and types of volcanoes, volcanic materials, processes and effects
of volcanism
Unit ITl: Geo-resources

3.1 Important ferrous and nonferrous metals, non-metallic and industrial minerals in India
and in the world; mineral deposits through geologic time
3.2 Geo-indicators, resources and reservoirs
3.3 Mineral resources of J&K
3.4 Ocean as a new area for exploration of natural resources
Unit IV: Geological Agents
4.1 Factors aﬁ‘ectihg landform development
42 Fluvial system: factors affecting stream erosion, deposition, erosional and depositional
land form
4.3 Underground water system-water table, land forms formed through ground water action

o 4.4 Aeolian system, Glacial System: mechanism of erosion, erosional and depositional land
) forms

Unit -V:Environmental Geochemistry

5.1 Atomic properties of elements, Periodic table and geochemical
classification of elements :
5.2 Abundance of,el:‘:ments in the bulk earth, crust, hydrosphere, atmosphere
and biosphere _
5.3 Introduction to mineral structures and compositions; thermodynamic classification of
elements into essential, structural, major and trace elements
5.4 Mineral stability diagrams and controls on the chemistry” of natural waters

Suggested Readings:
1. Press &Seiver, The Earth, Frank Press
2. Skinner & Porter, Dynamic Earth, Wiley
3. Krauskopf, Introduction to Geochemistry, Mc-Graw Hill
4. Parbin Singh, Engineering & General Geology. S.K. Kataria& Sons
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Semester — 1

Code: F(a CVgﬁEO 1¢T

' ; heric Sciences
Cour™ . ntroduction to Atmosp
je: Int :
conr™® :‘:‘:g“mi“’“"“: 3 Hours Maximum Marks: 100
purt®

Credit: 4

. Overview )
Unit -l'k?:m“ and evolution of the earth's atmosphere
1 Histon

' . the atmospheric stratd ' |
1.2 g\deﬁ:;\ i?fmospheric composition: absolute concentration, fractional abundance and
13 easu

nsi . ‘
qumber density 2y, eteorological parameters: - pressure, - temperature, - wind

cept of meteorolo et am
N gﬁ:cﬁzn and wind speed, humidity and solar radiation

I Atmospheric Thermodynamics and Radiative transfer

Unit aws of thermodynamics in atmosphere, the concept of air parcel, the

2.1 Understanding the |

dry adiabatic lapse rate . . . ) . ]
22}.?oisture parameters: mixing ratio and specific humidity, saturation mixing ratios and

vapour pressures, relative humidity; dew point and frost point
sation level and normand’s rule.

7 3 Lifting conden e.
2.4 The sﬁectrum of radiation and blackbody radiation laws

Unit - 111 Atmospheric Cycles ) o .
3.1 The atmospheric sulfur cycle: natural and anthropogenic emission of SO, major pathways
of sulphur compounds, reservoirs and burdens of sulphur, role of sulphate aerosols.

32 The atmospheric nitrogen cycle: nitrogen containing _compounds. natural and
anthropogenic processes for nitrogen fixation. Inter conversion among species, nitrous
oxide and its sources, oxides of nitrogen and reactive odd nitrogen in atmospheric
chemistry.

3.3 The global carbon cycle: the global mean atmospheric CO2 level, the flux of carbon
between various reservoirs, the six compartment model of carbon cycle.

3.4 The atmospheric oxygen cycle: odd oxygen chemistry, formation and destruction of
ozone and OH radical.

Unit.- IV: Particles in the lower atmosphere
4.1 Basic terminologies and properties of atmospheric particles
42 Spatial and temporal variations in aerosols
4.3 Reactions involved in particle formation and growth: nucleation, condensation and
coagulation
44 C!m\:d. processing of aerosols. concept of cloud condensation nuclei and ice particle
nuciel

Unit-V: Behaviour of particles and gases in atmosphere
5.1 Atmospheric transport and diffusion of pollutants
5.2 Gas laws governing the behaviour of pollutants in the atmosphere.
5.3 The beha\iiour and categories of plume and effect of plume rise on ground level
concentrations of atmospheric constituents.

5.4 The gaussian plume model and the derivation of the gaussian plume equation

B Lo
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Semester - 1
course Code: PG CUSAE g ¢

\ T Credit: 4
Course Title: Metrotogy Fundamentals
puration of Examination: 3 Hours

?
Maxiﬂ:am Marks: 100
Unit 1: Basic Concepts

1.1. Importance pf meteorology, various branches of meteorology and their applications,
1.2. Meteorological elements; Atmospheric Pressure, Dry Bulb, Wet Bulb,
1.3. Atmospheric Moisture and its representation, DPT,

1.4. Virtual Temperature, Potential Tem
Winddescription and measurement

perature, equivalent Potential Temperature,
Unit II: Atmospheric stability
2.1. Concept of lapse rates, Laws of the

! 18pS rmodynamics, Concept of Geopotential height
2.2. Geostrophic wind, pressure-height curve,
2.3. Thermodynamic diagram ,Fog,

2.4. Clouds and precipitation, basic knowledge of their formation
Unit I11: Weather Processes

3.1. Scales of weather systems, Indian summer monsoon,

3.2. Monsoon depressions, Easterly wave structure and associated weather,
3.3. Waves in mid-latitude westerlies, Western disturbance,
3.4 Jet streams around the globe and weather

Unit IV: Weather products analysis
4.1. Surface and upper air observations,

4.2. Analysis of fields of meteorological elements on synoptic charts,

4.3. Wind and pressure analysis: slope of pressure system,
4.4. Analysis of surface charts, Tephigram

Unit V: Climate change and Impacts

5.1. Basics of Climate Change,

5.2. Observed climate change over India and globe,
5.3. Global warming and its factors,

5.4. Possible causes and its impact on environment

Suggested Readings:

1. Monsoon Meteoroldgy by C.P. Chang &amp; T.N. Krishnmoorthy

2. Mesoscale Meteorological Modelling by Roger A. Pielke

3. Mesoscale Atmospheric Circulation by B.W. Atkinson

4. Atmospheric Turbulenceby Panofsky and J.A. Dutton.

5. Introduction to Boundary Layer Meteorology&quot; Stull

6. The Atmospheric Boundary Layerby R.M. Stewart, WMO-523

7. Climate Change: The Science of Global Warming and Our Energy Future by Edmond Mathez
8. Tropical Meteorology Volume | &amp; Il by G.C. Asnani

9. Synoptic Meteorology by M.Kurz

e
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Semester - |

Course Code: ?(ﬂ 12V AFo A07 Credit: 2
Course Title: Fundamentals of Ecology
puration of Examination: 2 Hours

Maximum Marks: 50
Unit-1: Introduction to Ecology

1.1 Four levels of eco‘nog_ical organization: Population, Community,Ecosystem and Biosphere.
1.2 Concept of food chain, food web, ecological pyramids, trophic structure,

1.3 Energy flow pathways; Concept of primary and secondary productivity
1.4 Shelford’s law of tolerance, Liebig’s law of minimum

Unit-II: Population Ecology

2.1 Characteristicsand attributes of population

2.2 Population growth vis-a-vis the concept of carrying capacity, s"’& ‘j’ shaped growth curve,
minimum viable population (MVP), metapopulation and model, extinction vortex, Population
viable analysis (PVA).

2.3 Population interactions: positive and negative; Predator-prey relationship, Lotka —voltera
equation. Concept of ‘r* and ‘k’ species. Keystone species.

2.4.Population behaviour: Basic, regulatory, social and compensatory
Unit-ITl: Community Ecology

3.1 Concept of communities, concept of niche, edge effect, ecotypes, ecotone
3.2 Intra-community classification and the phenomenon of ecologicaldominance

3.3 Types of interactions — Commensalism, Mutualism, predation, parasitism and allelopathy.
3.4 Succession causes, trends and type of succession, climax community and types qf climax.
Suggested Readings:
|. E.P. Odum and G.W. Barrett. 2005. Fundamentals of Ecology. Cengage Learning India
Pvt. Ltd. '

2. ).S. Singh, S.P. Singh and S.R. Gupta. 2008. Ecology, Environment & Resource
Conservation. Anamaya Publications.

3. P.D.Sharma.2008. Ecology and Environment. Rastogi Publications
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Semester 11

Subject Course Code: ‘7(,1 tvl2 68T

Credits: 4
Subject Course Title: Environmental Geology
puration of Examination: 3 Hours

Maximum Marks: 100
Unit I: Basics of Environmental Geology
1.1 Definition; History of Environmental Geology;

1.2 Environmental Geology and Commercial reality;
1.3 The Tools of the Environmental geologist;

1.4 Critical thinking about the environment; internal structure of earth

Unit I1: Geological Resources and Natural Hazards
2.1 Water resources;, Exogenic hazards;

2.2 Endogenic hazards; Engineering geology in extreme events.
: 2.3 hazard zonation of India, anthropogenic hazards;

2.4 impact assessment and role of geologists in disaster management plan.
2.5 Urban planning and geology

Unit II1: Waste Manﬂgement & Medical Geology
3.1 Waste management and geological environment;
3.2 Chronic diseases and geologic environment;

3.3 Landfilling wastes; Effluent treatment and disposal;

3.4 Waste gases and the atmosphere; elements related health diseases.
Unit IV: Global Warming

4.1 Concept of global warming, climate change and palaeo-climate;

4.2 increase of green house gases (due to industrialization, urbanization, volcanic activity and
deforestation);

4.3 ozone layer depletion and its impact, suggestive measures,

Unit V: Mass Movements, Glaciers and Deserts

5.1 Mass movements: definition, causes, types (falls, slumps, slides, flows and avalanches)
5.2 and consequences; slope control and stabilization.

5.3 change of glaciers due to global warming and its consequences, Desertification,

Suggested Readings :
1. Bell, F.G., 1999. Geological Hazards, Routledge, London.
2. Bryant, E., 1985. Nagural Hazards, Cambridge University Press.

3. Valdiya, K.S., 1987. Environmental Geology - Indian Context. Tata McGraw Hill.
4. Keller, E.A., 1978. Environmental Geology, Bell and Howell, USA.

5. Patwardhan, A.M., 1999. The Dynamic Earth System. Prentice Hall.

6. Smith, K., 1992. Environmental Hazards. Routledge, London.

7. Subramaniam, v., 2001. Textbook in Environmental Science, Narosa International.

)
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Semester —11
Subject Course Code: ? G] 2VI) Coo 3T Credits: 4
Subject Course Title: Climatology -
puration of Examination: 3 Hours Maximum Marks: 100
Unit-1: Introduction

1.1 Introduction and subfields of climatology
1.2 A brief history of climate and the earth system
1.3 Link between climatology and meteorology,

1.4 spatial and temporal scales, normals, extremes and frequencies in climatology.
Unit-11: Governing Factors

2.1 Physical factors of climate and their inter-relationship,

2.2 Earth-sun relationship, ecliptic and equatorial plane
2.3 Rotation of the earth, seasons, climatic controls

2.4 Long term changes (Climate of Past century, past millennium, past glacial period).
Unit-1T1: Variability and Forcing

3.1 Climate variability and forcings;

3.2 Concept and types of feedback processes

3.3 Global seasonal variations in wind and pressure belts and its association with other
spheres

3.4 General idea of internal dynamical processes of the atmosphere, oceanic processes,
cryospheric processes and land processes

Unit-IV: Classification and circulations
4.1 Climatic variables and classification i
4.2 Secondary circulations, upper and mid-level flow

4.3 Divergence and convergence, global warming and dimming
4 4 Methods of determining past climate.

Unit-V: Modelling

5.1 Climate monitoring and prediction

5.2 Future climate and potential consequences,

5.3 Definition and concept of climate models,

5.4 Simple climate model- 0D, 1D and 2D climate models.

Suggested Readings
1.

Frederick K. Lutgens, Edward J. Tarbuck (2010): The Atmosphere: An Introduction To
2.

Meteorology, Phi (Prentice-hall New Arrivals), ISBN: 978-8120344150

Wallace John M. Jr., Peter V. Hobbs (2006): Atmospheric Science: An Introductory
Survey, 2nd Edition, Academic Press, ISBN: 978-0127329512
3.

John H. Seinfeld, Spyros N. Pdndis (2006): Atmospheric Chemistry and Physics, John
Wiley & Sons Inc., ISBN: 978-0-471-72018-8.

L
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Semester 11

gubject Course Code: (&Evs 2¢0604T | Credits: 4
Subject Course Title: Environmental Pollution and Control

puration of Examination: 3 Hours Maximum Marks: 100
Unit I: Introduction

1.1 Air Pollution: Types, sources and classification of air pollutants

1.2 Effect of air pollution on plants, animals and human health.

1.3 General methods of control of air pollutants from mobile and stationary sources.
1.4 Air quality standards

Unit II: Water Pollution
2.1 Water Pollution: Types, sources and classification
2.2 Industrial effluents characteristics of effluents from different industries (pulp and paper
mills, oil exploration and refinery) water quality standards proposed by national and
international agencies
2.3 Estuarine pollution, marine pollution, Eutrophication — causes, effects and control
measures
2.4 Waste water, characteristics-Domestic waste water, Sewage treatment: preliminary,
primary, secondary and tertiary treatment; process description of aerobic and anaerobic
processes: aerobic fixed film bed reactor, anaerobic fluidized bed reactor, Upflow
Anaerobic Sludge Bed reactor (UASB)

Unit I11: Noise and Radioactive Pollution
" 3.1 Noise Pollution: types, sources, consequences; measurement of noise pollution,
threshold hearing level and abatement measures
3.2 Radio-active Pollution: types, sources and consequences
3.3 Biological effects of ionizing radiation’s: the interactions of radiation’s with cells —
various stages, somatic and genetic effect; maximum permissible dose
3.4 Parameters affecting the radiation monitoring - personal monitoring equipment’s;
Disposal and management of radioactive waste

Unit IV: Soil Pollution
4.1 Sources of soil pollution: industrial effluents, fertilizers, pesticides, heavy metals and
waste disposal
4.2 Effects of soil pollutants on flora , fauna and ground water
4.3 Solid-waste Pollution: types, sources and consequences
4.4 Waste management practices

r e

Unit-V: Thermal, Oil and E-waste Pollution
5.1 Thermal pollution : sources, impact and control
5.2 Oil pollution ;sources of oil spillage and impact, factors effecting fate of oil spillage
5.3 E-waste : generation, sources, types and constituents; environmental consequences and
management of E-waste
5.4 Bio indicators of Pollution

\«/\\/
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Semester -1

it Course Code (6 evsr €604T

qubject Course Title: Energy From Wastes
})uﬁflO'l'l of Examination: 3 Hours

Credits: 4

Maximum Marks: 100
{nit1: Energy From Waste .
1.1 Introduction to waste to energy conversion: Waste to

energy (WTEj: An introduction
12 Environmental and social impacts of waste to energy
1.3 Recovery of energy fr

(WTE) conversion plants
om municipal solid waste.and industrial waste,
| 4 Energy generation from waste: Refuse Derived Fuel (RDF)

Unit 11 Conversion of Biomass

5 | Biochemical conversions of industrial waste and agro residues for energy generation
22 Anaerobic digestion- biogas production; types of biogas plant
2.3 Thermochemical

conversions: sources of energy generation,
7 4 Environmental imp

acts of biochemical and thermochemical conversion
Unit 111: Biomass Energy

to Energy

3.1 Sources of biomass energy,

Petroleum plants, Energy plantation
3 7 Classification and generations of biofuel

3.3 Policy issues in biofuels, Indian Biofuel Programme
3.4 Advantages and disadvantages of biofuels, Recent Trends in biofuel production

Unit IV: Liquid Biofuels

4.\ Ethanol production from starc

h, sugar materials and lignocellulosic biomass
42 Ethanol and Biodiesel production from algae

43 Biodiesel fuel, origin, chemical and physical properties
4.4 Biodiesel production from Jatropha, cooking oil

Unit V: Gaseous and Solid Biofuels

5.1 Biogas and methane production from organic waste

5.2 Hydrogen production from organic waste and algae
5.3 Synthetic natural gas

5.4 Wood. charcoal. Briquetting: utilization and advantages of briquetting

Reference Books:

| Martin Alexander. Biodegradation and Bioremediation. Academ

_ : ic press: 2™ edition, 1999
2.K0thfm, D.P., Singal, K.C. and Ranjan, R. 2008. Renewable Energy Sources and
Emerging Technologies, Prentice hall, New Delhi.

3. Armstrong, F. and Blundell, B. K. 2007. Energy beyond oil, Oxford, New York.

%?:_ojvaid, P.P. 2007. Biofuels Towards a Greener and Secure Energy Future Teri Press, New
elhi. ' ,

5. Klinghoffer, N. and Castaldi, M. 2013.Waste to E C i
oo sPIUishie o Energy Conversion Technology.
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Semester 11

__, Course Code: ?QEUSlGOﬁ,OT

Sub) itle: Geochemistry

Ut Course Titles ’ :
bub:::ion f Examination: 3 Hours Maximum Marks: 100
Do

Credits: 4

action to Geochemistry o ' .
N5 | The history of Geochemistry, The periodic table, chemical bonding.
- ' and atomic environments of elements,

| 2 States of matter, . me
13 Geochemical classification and Mobility of elements.

it 10 Geochemical Cycles
1 | The formation of solar system,
12 Composition of-the bulk Silicate
elements like Fe, Ni, Si, Al etc.
1 3 Basic concept of biogeochemical cycling,

L

n )
' the Earth in the solar system
s. meteorites. Geochemical behaviour of selected
concept of reservoirs and fluxes.

Unit ITL: Soil Geochemistry
3.1 Thermodynamic classification of e
elements .
37 Partitioning of efement during mineral formation; chemical reactions involving proton
and electron transfers.
33 Factors controlling Soil formation, Soil
1 4 Effects of modern agriculture on soil geochemistry.

lements into essential, structural, major and trace

major nutrients and Trace elements,

Unit IV: Geological Processes and Geochemical Sampling
4.1 Sampling and Geochemical sample preparation.
42 Geological processes and their geochemical signatures,

43 Abundance of elements in the bulk earth, crust. hydrosphere, atmosphere and biosphere.

Unit V: Chemical Weathering and Isotope Geochemistry

5.1 Chemical weathering of rock-forming minerals,
. 5.2 Paleosols and past climate.
= 5.3 Health aspects of geochemistry in modern environment,
5.4 Radioactivity, decay of parent and growth of daughter nu

radiometric dating,
5.5 Stable isotopes, their fractionation and application to paleoclimates.

clides and methods of

Book References:
1. Faure, G (1998) Principles and Applications of Geochemistry. 2nd Edition Prentice- Hall,

New Jersey
23. ‘l:doefs, 1(1986) Stab!e ifsolope geochemistry 3rd edition. Spriger- Verlag, Berlin.
. Mason, B (1986).‘Pr1.n<:|ples of Geochemistry. 3rd Edition, Wiley New York.
4. Holme (1992). Principles of Physical Geology. Chapman & Hall.
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1.1 Definition, nature, sources and types
1.2 Traditional method

1.

Semester 11

Course Code: P(,, cvs 2 E0AT .
Course Title: Advances in Atmospheric smu Aswenl
{ Examination: 3 Hours ' Maximum Marks: 100

Credits: 4

. Emerging field of bio-aerosols
of bio-aerosols
Itivation and microscopy

s of characterization: cu
optical and non-optical methods

3 Modern methods of analysis: molecular techniques,

4 Atmospheric transport of bio-aerosols

Unit-IL: Carbonaceous aerosols

21 Carbonaceousaeroso\s and their composition

Unit-11: Application of chemi

Unit-1V: Understanding the aerosol - climate chan

s

rce apportionment

lasses and atmospheric tracers used in sou
ts: TC, OC and EC

3 2 Major compound ¢
ation of carbonaceous aerosol componen

2.3 Methods for determin
7 4 Recent advances in carbonaceous aerosol research

cal transport and statistical models
1.1 Air quality parameters and the concept of Air Quality Index (AQI)
3.2 Source apportionment methods and their importance

3.3 Types of Atmospheric Chemical Transport Models

3.4 Box Models: The Eulerian and Lagrangian Box Model

ge connection

4.1 Optical properties of aerosols

42 Aerosol scattering and colors in the atmosphere

43 Hygroscopic properties of aerosols, homogeneous an
4 4 Influence of aerosols on the climate system

d heterogeneous nucleation

Unit-V: Aerosols and climate in the Himalayan region
5.1 Concept of atmospheric brown clouds

5.2 Black Carbon and its impact on Himalayan glac

5.3 Biomass burning: causes of biomass burning an

5 4 Effect of Climate Change on the Himalayan Ecosystem

iers -
d its impacts on climate.

References:
4. Ge}encsér. A, (2004) Carbonaceous Aerosol, Springer, The Netherlands.
5. Seinfeld, J.H., Pandis, S.N., (2006): Atmospheric Chemistry and Physics: From Air Pollution to Climate

Change.Awileyinterscience publication.
6. Gilbert, M. Masters &Ela, W. P. (2007): Introduction to Environmental Engineering and Science. PHI

learning Pvt Ltd
7. Andrews. D. G. (2010): An introduction to atmospheric physics. 2™ Edition, Cambridge university press.
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Semester -1l

i Coue code: {laEVS2L 02T
N

. Course Title: Advances in
¥ don of Examination: 3 Hours
por¥

Credits: 4
Meteorology and its Applications

Maximum Marks: 100
poit-L: |ntroduction
n \eso-scale meteorology,
' gaand land breezes, |
.3 Mountain/valley winds, mountain wave,
.1 satellite, radar observations,

Uait11: Satellite Meteorology . _

» | Meteorological satellites, Current and future meteorological satellites of the world,
1 Characteristics of various channels, . .

1 3. \dentification of typical clouds and weather systems from cloud imageries,

1 4. Use of various satellite-derived products.

Unit-I11 : Weather Radars

1. Introduction to Weather radars, ' .

3. Different frequency bands used in the weather radars and their applications,

3.3, Principle of Doppler Weather radar, o

3.4. Derived DWR products, DWR and its application in prediction.

Unit-IV: Weather Monitoring tools
4.1, Principle of Radiosonde,

42 RS/RW observation, Meteorological Balloons, AWS,
43, Introduction to Windprofiler,

4.4, Global climatological observing System (GCOS System)
Unit-V: Numerical Weather Prediction

S.\NWP, Global Forecast System,

5.2. Regional and mesoscale forecast system,

5.3. Nowcast model, Different NWP products; Direct and Derived,

5.4, Post processing of model output, NWP Application in severe and depression systems.
Reference Books:

1. Monsoon Meteorology by C.P. Chang &amp; T.N. Krishnmbonhy
2. Mesoscale Meteorological Modelling by Roger A. Pielke

3. Meso_sca\e Atmospheric Circulation by B.W. Atkinson
4. Tropical Meteomlogy“ by T.N. Krishnamurthy, WMO Publication.
3. Introduction to Bouadary Layer Meteorology&quot; Stull

6. Thg Atmospheric Boundary Layerby R.M. Stewart, WM0-523
7. Chmgte Change: The Science of Global Warmin
8. Tropical Meteorology Volume | &amp;

g and Our Energy Future by Edmond Mathez
. 11by G.C. Asnani
9. Synoptic Meteorology by M.Kurz
Hngl Lw@‘ﬁ“ T ek
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Semester -1

e Code: “’] QU] Fo18T . Creding, 4
W Tite: G comorphology and Himalayan Geology
by '. 4 “\ b
\‘|1h';l‘:‘ of E“mi.hlﬁ(m: 3 Hours
por®
ceolution of landforms .
1‘ni‘r" .;‘“:‘;:m concepts of geomorphology: drainage patterns
Fan

-.cth surface features. Landforms and their evolution: structural and litho
] }B b

 netiled study of geo‘.ogica\ processes involved in the building of land fo
: ‘Genﬂ‘ﬂ\ degradationa\ PROCESSes,

Maximum Marks; 100

logical contr
p \ rms

processes of rock weathering and their effacts on landf

. ; orm

pitdl Geo\oglicg\ Processes
» 1 Mountain building processes -
" Grosynclines, evolution, classification and significance
- Fluviel processes and \andforms, morphology of ocean floor
_a Glacial and Aeolian processes and landforms

Unit-111 : Soils, Karst topography, slope instability
1) Soils, their development and types

- 7 processes and features of karst geomorphic cycle
13 Mass movements - CaUSes

1 4 Hill slope instability, controls and mitigation

UnitIV : Evolution of Himalayas
4.1 Geologica and Geographical sub-divisions of Himalayas
42 Origin of Himalayas, different phases in evolution of Himalayas
£ Study of major groups and formations of Himalayas
4 & HFF (Himalayan frontal fault), MBT (main boundary thrust), MCT (main central thrust)
Unit-V : Seismology
5.1 Seismology: seismic waves

5.2 intensity and isoseismic lines, earthquake belts
§ 3 Earthquake zones of India, Seismograph
5.4 Neo-tectonics and causes of earthquakes

Suggested Readings

Delhi.

1. Duff. D. (1993). Homes’ Principles of Physical Geology, 4 th Ed. Chapman & Hall. London
2.Leet, L.D. and Judson, S. (1969). Physical Geology, 3rd Ed. Prentice Hall of India, New

3.K.S. Valdiya (1998). Dynamic Himalaya Orient Blackswan.

;' E'S‘ Valdiya (1998). Aspects of Tectonics Tata-McGraw Hill, New Delhi.
-E.W.Spencer (1972) Dynamic of earth, 5th Ed. John Wiley & Sons: London.
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’ Semester Al i3
f
urse W”GUSZ q7 ' Credits
urse Title: F damentals fEarth and EnVIT nmen jences
fExammatton 2 Hours um Marks

1: Int uction 10 Origin of Earth

| General cteristics and origin of the Universé: golar System and its pl@ |anets,
Mountain bu uilding, Derd etai ed Cla assification © sedim entary @0 nd

island arc, & logical time S¢

1.4 Earthquak

Unit-IL: Geomorpho
3.| Basic concepts of geo morp
3.2 lntroducuont o global eom
3.3 Minerals: definitio
rockf ormin gmmeral

3.4 Basics of cry tal symme etry,bas
Oceanogra hemlcal compositio
ical Haznrds and

Unit-1IL: Geolog

4.1 Geology V5 Engineer ring
42Enwronme tal on5|derat|ons

43 Construcuon materials
44 Geological hazd (Iand slides
revenuvefremed|a1 measure
4.5 Scope of hydroge© ology @
types of aquifers, 8€° ological

Reference Boo
S

1 Singh, 98. Geomorphol

3 Todd,D- K. Groun ndwater hydro

3 Emlham.C, 1992. P Planet Eart
Cambridge Umversnty Press.

Envn'onmem
4 Press and Siever, The Ea
5 Skinner & Porter

Sharma, H

eand Di stribution 0

nand cla ssnﬁcan on, phys

its societ etal rele
l smﬁcauono aqu

er, The Dynamic Earth; Wiley

r of earth
Its and

arth and Int
M 4 Oceanic R d nches, transform fau

f e arthquake belts

ogy and Oceanography
hology
w of Indian geomorp ology

rphology &" nd ove
sition of common

hysical and chemical compos
ics of hydrosphere and its component: Elementary

n of ocean

Engineenng Geology

related t0 civil enginecring projects
s and eanhquakes) their significance, causes and

Geological formations & aquifers,

lfers. springs

gy. Prayag pustakBhavan Allahabad-
rology: nd Ed., John wiley & Sons. N.
, Cosmolog- Geology and the EV volution | of Life and

. Freeman
Engineering: Site ¢ Remediation:

Geoe nvironmenta al E
{ Technologies: John Wiley &

Waste ¢ Managemen

Geophysics: Cambridge
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Semester -11

Subject Course Code: Credits: 4
Subject Course Title: Environmental Geology
Duration of Examination: 3 Hours Maximum Marks: 100

Unit 1: Basics of Environmental Geology

Definition: History of Environmental Geology: Environmental Geology and Commercial reality:
The Tools of the Environmental geologist. Critical thinking about the environment: internal
structure of earth

Unit I1: Geological Resources and Natural Hazards

Water resources:. Exogenic hazards; Endogenic hazards; Engineering geology in extreme events.
hazard zonation of India, anthropogenic hazards; impact assessment and role of geologists in
disaster management plan. Urban planning and geology

Unit I11: Waste Management & Medical Geology

Waste management and geological environment; Chronic diseases and geologic environment:
Landfilling wastes; Effluent treatment and disposal: Waste gases and the atmosphere: elements
related health diseases.

Unit IV: Global Warming

Concept of global warming, climate change and palaeo-climate: increase of green house gases
(due to industrialization, urbanization. volcanic activity and deforestation); ozone layer depletion
and its impact. suggestive measures, '

Unit V: Mass Movements, Glaciers and Deserts

Mass movements: definition, causes, types (falls, slumps, slides. flows and avalanches) and
consequences; slope control and stabilization. change of glaciers due to global warming and its
consequences, Desertification,

Suggested Readings :

| Bell. F.G.. 1999. Geological Hazards, Routledge, London.

2. Bryant, E.. 1985. Natural Hazards, Cambridge University Press.

3. Valdiya, K.S.. 1987. Environmental Geology - Indian Context. Tata McGraw Hill.
4 Keller. E.A.. 1978. Environmental Geology. Bell and Howell, USA.

5. patwardhan. A.M.. 1999, The Dynamic Earth System. Prentice Hall.

6. Smith. K.. 1992. Environmental Hazards. Routledge. London.

7. Subramaniam. v.. 2001. Textbook in Environmental Science. Narosa International.
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PHEVS1C002T Advanced -d tools and techniques in Environmental 4 100 | 100
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CENTRAL UNIVERSITY Ol
Syllabus for PhD in Environmenta

Semester-]

.-‘\cademic Year 2019-20

?uhjoct course Code: PHEVS1C001T

Subject Course Title: Research Methodology

Duration of examination: 3 Hours Ve -
Drrs Contact Hours/Week: 4

Rescarch approaches, Research

UNIT-1
Research; :
1¢ writing; Introduction to

Meaning, objectives, types and significance of
methods: Overview of Moral and Ethical questions in Scientif

Intellectual Property Rights (IPR); Defining uncertainty of measurements, validation of method,
ental sciences, use€ of CRMs, Inter-

calibration of method: QA/QC parameters in environm
laboratory comparison exercise, participation in National and [nternational round Robin tests;

Citation analysis.

Binomial distribution,

UNIT-I1
Normal, Poisson and
relation and regression,

Probability distribution and their properties,
sampling and test of significance, parametric and non-parametric test, cor

Error analysis.

UNIT-II
Introduction to philosophy: definition, nature and scope, concept; branches: Ethics: definition,
moral philosophy, nature of moral judgements and reactions.
UNIT-1V
Intellectual honesty and research integrity: Scientific

Fthics with respect to science and research;
misconducts: Falsification, Fabrication, and
and overlapping publications, salami slicing;

Plagiarism (FFP); Redundant publications: duplicate

Selective reporting and misrepresentation of data.

UNIT-V

Publication ¢ dards setting
initiatives and guidelines:
definition, concept, problems that lead to un
publication ethics, authorship and contributorship:

complaints and appeals; Predatory publishers and journals

thics: definition, introduction and importance: Best practices/ stan
COPE, WAME etc.; Conflicts of interest; Publication misconduct:
ethical behavior and vice \ersa, 1ypes Violation of

n misconduct

Identification of publication nus

WA N



suevested Readings

Principles of biometry by Charles M. Wolf

A'\n Introduction to Geographical Information

“oxt book of quantitative chemical analysis by Voge
~ Practical Handbook of Spectroscopy by James W. Ro
ters by p.K.Sinha

al Measurcmcm
Furachem U

Gystems. bY lan Hcywuod

L& Vendham, J. Vogel's

pinson

< Jntroduction to compu
pliam

ainity in Analytic
walytical methods by

Quantifying Uncert oy Ellison ¢ ke
uid

Ihe Fitness for purpose of Ai
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CENTRA)
Syllabue UNIVERSITY O jAM1

for Pnp

D n Envi
S MVIronmer Seiences
M‘“ﬂ‘slcr-] ital Science

f\('ad(‘m ic

Year 2019
Sl -2
Subject ¢q !

urse Cogde: PHEVS1 (g0 T
ourse Title: Current g .
of CXamination: 3 Hou

Subject
Duration
Credits: 4

Dvironmental Issues and Challenges
b Maximum Marks: 100
Contact Hours/Week: 4

UNIT |
Global Envirg :
onmental Issues: Biodiversity loss, Climate change, Ozone layer depletion, Sea

level rise, Internat S
credits rnational efforts for environmental protection, Carbon sequestration and carbon

UNIT I

T\\;alllonal Ac:tlgll Plan on Climate Change: Eight National missions — National Solar Miss@on,
~atonal Mission for Enhanced Energy Efficiency, National Mission on Sustainable Habitat,
7\2'1T19nal Water Mission, National Mission for Sustaining the Himalayan Ecosystem, National
7}415810n for a *Green India’, National Mission for Sustainable Agriculture, National Mission on
strategic Knowledge for Climate Change; Waste Management — Swachha Bharat Abhiyan;
Green Building, GRIHA Rating Norms.

UNIT 111 ‘

Environmental Conventions and Agreements: Stockholm Conference on Human Environment
1972, Montreal Protocol, 1987, Conference of Parties (COPs), Basel Convention (1989, 1992),
Ramsar Convention on Wetlands (1971), Earth Summit at Rio de Janeiro, 1992, Agenda-21,
Global Environmental Facility (GEF), Convention on Biodiversity (1992), UNFCCC, Kyoto
Protocol, 1997, Clean Development Mechanism (CDM), Earth Summit at Johannesburg, 2002,
RIO+20, UN Summit on Millennium Development Goals, 2000, Copenhagen Summit, 2009.

IPCC, UNEP, IGBP.

UNIT IV
Environmental Disasters: Minamata Disaster, Love Canal Disaster, Bhopal Gas Disaster, 1984,
Chernoby! Disaster, 1986, Fukushima Daiichi nuclear disaster. 2011: Australian Bush fire (2019)

UNIT YV

Environmental policies and Laws (Indian): National Environment Policy, 2006; Natlonal Action
Plan on Climate Change, 2008; National Green Tribunal Act, 2010; Eovironment Protection Act,
1986: The Water (Prevention and Control of Pollution) Act, 1974: The Air (Prevention and
Control of Pollution) Act, 1981; Hazardous Wastes (Management | I lundling and Transboundary
Movement ) Rules, 2008; Vehicular emission norms in India.
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Suggested Readings:

e 2012,
1 Sharma, P, D..and P. D. Sharma. Ecology and environment. Rasu.ng lwult:ltl.L)l.:lcll‘l’(ri‘cng New

) De Ak Environment chemistry 7th edn." New Age [nternational Public

Delhi (2010) : Kv,ll)lani
3. Garg, V K.. Bishnoi, M.S., and Malik, C.P. Environmental policies and Laws.

Publishers, 2002
4. Leelakrishnan, P. Environmental law in India. LexisNexis. 2016. (" India. Krishna
5. Sharma, B. K., and H. Kaur. "Environmental Chemistry, Meerut.

Prakashan (1994). - nees for Under Graduates.
6. Singh, S., Allen, T., Tyagi, R.K. Basic Environmental Sciences 10

Vayu Education

\



CENTRAL UNIVERSITY OF JAMMU
Syllabus for PRD in Environmental Sciences

Semester-1

Academic Year 2019-20

Subject course Code: PHEVS1C00...T
Subject Course Title! Advanced tools and techniques in [invironmental Seiences
Duration of examination: 3 Hours

Maximum Marks: 100
Credits:4

(ontact Imuru/ch-lc: 4

UNITL:

: chemical
Standard  protocol  for

sampling of air,  wale and  soil  for L of pH
analysis; Gravimetric analysis and Volumetric analysis; Principle, g(ructure and wwll‘-.l]l g er
meter:  Conductivity meter; Nephelometer; Bomb calorimelers Sound - leve

(hermal gravimetric analysis (TGA)

UNIT 11

. o oeraphy and column
Rasics of chromatography; Paper chromatography, thin layer Chlo‘n‘lLO%iapIni“_y ((iC-MS)Z
chromatography: Gas chromatography (GC), Gas chromatography-mass spectromET:
High Pressure Liquid Chromatography (HPLC); lon chromatography

UNIT 1IL: .
i¢ absorption

Basics of spectrometry; UV-Visible spectrophotomeler, Flame photome T, Atom o \PFS)'

spectroscopy (AAS); Inductively coupled plasma atomic emission gpectroscopy ({LF=AES7

Inductively coupled plasma mass spectrometry (ICP-MS)

UNIT IV:

Basics of microscopy; Phase contrast, Fluorescent and Electron microscopy: Scanning electron
microscope (SEM); Transmission electron microscope (TEM); X-ray tlorescence (XRI); X-ray
diffraction (XRD); Nuclear magnetic resonance Spectroscopy (NMR); Fourier transtorm infrared
(FTIR); Eletrophoresis

UNIT V:

Larth approximation and coordinate system, data types and management in geospatial
techniques, GPS functioning 1o estimate the position, Digitization, editing and map preparation
in GIS platform, Sensor and data processing in remote sensing, Spectral signature, Image
enhancement, Vegetation type and hazard zone mapping using remote sensing technique

’\AN

\—

|
\
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CENTRAL UNIVERSITY OF JAMMU

Syllabus for PhD in ILnvironmental Seiences

Semester-1
Academic Year- 2019-20
Subject course Code: PHEVSIE00LT

Title: Advanced Atmospheric Chemistry

i Marks: 100

Subject Course
urs/Week: 4

Maxi

Duration of caxamination: 3 Hours
Contacl Ho

Credits: 4

ant of 8

UNIT-L:
The Layers of the Atmosphere and {heir chemical composition, Lxpressing the amo
f Pressurc and Temperature with Height in the
oncept

ere, Variation 0
Law and the €

stance in the Atmosph
Earth and Atmospher

Sub
¢, Bccr-Lambcrl

Atmosphere, Energy Balance for

of Optical Depth.

y of

UNIT-1L:
nd NOy Chemistr

chemistry of NO.,. @
nin troposphere:

osphere: gources and

istry of Nitrogen in trop
arbo

Sources an
hemistry of CO, CO.
here: ODD 0Xygen ch

y on the concentration

Chem
d chemistry of SOx, Chemistry of C

CH; and Non-meth

Jons Chemistry of

ane Hydrc Cart
and OH radicals,

Sulphur in {roposphere:

f Qzone

Sources and ¢
formation 0

emistry,

of Atmospheric constituents

Oxygen in roposp

Influence of Meteorolog

UNIT-111:
omposition of Almosphcriu Aerosols, |nteraction of Light

Physical Properties and Chemical C
osols in Global Climate Change

with Particles, Role of Atmospheric Aer

UNIT - IV:
g of Atmospheric Gases. Sampling of Atm spheric Aeros )Is, Real-
Monitoring Techniques for

[echniques for Samplin
for Atmospheric Gases, Real-Ti

Time Monitoring Techniques me

Atmospheric Aerosols



UNIT -\

| (CHNSO) Analyzer, [hermo-
(AAS),

\na\\h\a\ techniques n mmosphuu chemistry: B Hementa

] g By (.
Optical (TORTOT) Catbon Analyzer, Atomic Absorption ‘»mwmlmrunltlu

Inductively Coupled Plasma - Alomic Fmigsion Spndmplmlnln( or (ICP-ATS) and

fon € hl(mm\npaph System

Inductively Coupled Plasma Mass Spectrometer (1CP-M5).

atopraphy

(ICS). Gas Chromatography System (GCS) and Gas (hromi Mass ‘;pt.,lmmclcr
cn‘nmcwr()(l{l )

(GC-MS), X-Ray Diffractometer (XRD) and X-Ray I lorescence Spe

Text Books:

1. Finlayson-Pitts. CPitts ING (2000): Chemistry ©f the upper and lower
a‘.mosphere-Thcm\ cxpcrhmm% and applications. Academic press, US.
Physics: From Alf

Atmospheric Chemistry and

3. Seinfeld. J.H.. pandis. SN (2006):
and Physics:

pollution to Climate Change, Atmospheric Chemistry

M. Jr, peter V. Hobbs (20006): Atmosph
;. ISBN: 978 0127329512

eric Scienct: An [ntroductory

3. Wallace John

CQurvey. 2nd Edition. Academic P’res

The Atmosphers: An [nuroduction

4 Irederick K. Lutgens. Edward J. Tarbuck (2010):

To Meteorology. Phi (Prcntlcc -hall New Arrivals), 1ISBN: 978-8121 0344150
5. Gilbert, M. Masters & Ela, w. P. (2007): Introduction to En\‘ironmcmal Engincering

and Science. PHI learning Pyt Lid.

6. Standard Methods for Examination of Waler and Waste Water APHA, AWWA,
WEF, 21 Ed. 2005

7. Vogel. 1& Mendham. J. (2000): Vogel’s Text book of quantitalive chemical analysis.

Prentice Hall Publication.
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CENTRAL UNIVERSITY OF JAMMU

Syllabus for PhD in Environmental Sciences

Semester-1

Academic Year 2019-20

Subject course Code: PHEVS.......

Subject Course Title: Advances in Miérobiology and Bioprocesses

Duration of examination: 3 Hours Maximum Marks: 100

Credits: 4 Contact Hours/Week: 4

Unit- 1

' i i ic isms.  Isolation,
Historical overview of microbiology, Industrially important microorgamsms.
i i .ulwure techniques- ascptic transfer:
purification and preservation of microbes techniques; Cell culture {echniques- aseptl

. T REY - tyne icrobial
Methods of determining microbial growth; factors affecting microbial growth; types of microbi

growth.
Unit-11

Fermentation equipment’s and its uses, Fermenter designs, Acrobic and anacrobic fermentation,

Types of fermentation: batch, continuous, submerged, solid state, Consolidated bioprocessing.
Unit-111

Landfill classification, design and operation of sanitary landfills, Landfill bioreactors, Methane

mitigation: biofilteration and biotarp, Biosorption; microbial biosoprtion; mechanism of

biosorption and bioaccumulation, Case studies related to bioremediation.
Unit-IV

Environmental  clean-up technologies, Biodegradation: Fuctors atleeting on process  of
biodegradation, Microbial degradation of natur: CUTTiT igni
g , al degradation of naturally oceurring compounds- cellulose, lignin,

AN,

S0 9y



hydrocar N ' . , o
Vdrocarbons, Biodegradation of oil and petroleum products. Biodegradation ol agricy,

chemicals.

Unit-V
Microbes in ethanol production from biomass, Microbes in biogas production. Microbes |

reclamation of polluted sites. Microbes in human welfarc, Vermi-compostng:

Reference Books:

. nd g o
1. Prescott. L. M.. Harley, 3. P., and Klein, D. A., Microbiology. 2" Edition, Wm. C.
Brown Publishers, Dubuque, Iowa, 1993

2. Purohit. S.S.. Microbiology- Fundamentals and Applications. 7" Lidition. Agrobios
(Inida) Publisher, 2017

Stanbury,P.F., Whitaker, A., Hall, S.J. Principles of Fermcniation ‘Technology, 3%
Edition. 2016

(WS}

4 Martin Alexander. Biodegradation and Bioremediation. Academic Press: 2™ edition
(April 15, 1999)

5. Das. S.. Microbial Biodegradation and Bioremediation. Flscvier press, | edition, 2014

f




‘ CENTRAL UNIVERSITY OF JAMMU
Syllabus for PhD in Environmental Seiences

Semester-1

Academic-Year 2019-20

Subject course Code: PHEVSIEQO3T

Subject Course Title: Advances in Geochemistry

Duration of examination: 3 Hours Maximum Marks: 100
Credits: 4 Contact Hours/Week: 4
Unit 1:

Primary differentiation of the earth and the formation of crusl, mqntlc and utor)cé
\\‘cath.ermg and soil formation, Sea water; Components of marine chllrleersi.l!Sil)e ?lts
Geochemistry: stable Isotopes, Radioactive isotopes; Physical properties 91‘ sed iments,
Oxvgen and Redox chemistry, Distribution of element as provenance [ndicator.

it 1l R ]
llk’\\l:\}latcr alkalinity Titration, Chemistry of natural Waters, p?n‘ysncal uhenrl(lzlgscz;
dissolved materials. in water, Eh, pH and stability diagram, lranspogt. Pcm ot
sediment diagenesis, sediment organic geochemistry, processes at the sedim

interface, Grain size Analysis, Organic matter as provenance indicator.

“nit 111 .
1u[::n‘ht:mical classification of elements; abundance o( elemems_mlt
crust. hydrosphere, atmosphere  and biospherg; Bw\geochem_lc’al
scdimcn{s. Carbon and nutrient remineralization, (JCOChC‘H'll(le’ O ets o
Fnvironment change, Global cycles of Carbon a{ld Sulfur, sedimentation, €
modern agriculture on sediment and soil geochemistry

he bulk carth,
processes n
indicators 0

Unit IV: g
Modern Analytical Methods in Geoscience; Bulk (Non-Position Sens.n?ve) JT)](,ll.lC‘)(’if.
(Classical V»'e{Chemical Methods, AAS, AES, XRFA, MS. BCL&IH(POSlIiOl]-SLnbl[l\/L)
Methods: SIMS, | A-ICP-AES, LA-ICP-MS, EPMA.

Unit V: _
Sampling and Geochemical sample preparation. ACNK and /\C‘NK}?\/‘I ‘Dlagrams,
Interpretation of XRD,XRF,ICP-OES, ICP-MS and IC data for tnvn‘un.n".cm.al
components (Rock, Sediment and Water); Health aspects of sediment geochemistry in
modern environment,

Suggested Readings:
|. Potts, P.J. A Handbook of Silicate Rock Analysis, Blackie. London, 1987.

2. Thompson, M. and Walsh, J.N. A Handbook of Inductively Coupled Plasma
Spectrometry, Blackie, London, 1983.

3. Van Loon, J.C. Analytical Atomic Absorption Spectroscopy. Academic Press
London, 1980 -

PSS
*/? Q= o
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4. Jeffery, P.G. and Hutchins

e —————

on, D. Chemical Methods of Rock Analysis,

*Pergamon Press, Oxford. 1981.

5. Rollinson, H.R. Using Geochemical Dat

6. William M. White, Geoch

7. Press and Siever, The Ear

¢ Skinner & Porter, The Dyn

9. Mcsween,Richardson,Uh
University Press.

10, Ray C. Li

«“

ndholm: A Practical Approacl

a. Longman, New York, 1993

emistry: Wilcy-HInckch[

th: W.H. Freeman

amic Earth: Wiley

le. Geochemistry pathways and Process: Columbia

| 10 Scdimcmological Analysls

&
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CENTRAL UNIVERSITY OF JAMMU
Syllabus for PhD in Environmental Sciences

Scmcstcr-l

Academic Year 2019-20

qubject course Code: PHEVSIE004T

qubject Course Title: Atmospherie Processes and Climate Change

Duration of examination: 3 Hours Maximum Marks: 100
Credits: 4 Contact Hours/Week: 4
Unit-1

Structure and composition of the atmosphere, Humidity Parameters, Virtual Temperature,

Seble and Instable atmosphere, Entropy, Potential Temperaturt, Equivalent Potential

Temperature, Thermodynamic Diagrams. Precipitation process.

Unit-11
Tropical \Meteorology: Hadley cell, trade winds, irade wind inversion, tropical convection,
equatorial trough, 1TCZ, casterly waves, tropical weather events, quasi—biennial oscillation

(QBO). Monsoon, Rossby Waves, Madden-Julian oscillation(MJO), Elnino and Southern

Oscillation (ENSO).

Unit-111 ‘
Boundary layer evolution and properties, Taylor’s hypothesis, Eddy

Heat and moisture, TKE Budget; Stability concepts-Richardson number,
Ekman layer, Boundary-layer profiling.

transport of momentumn.
Obhukhov length,

Unit-1V
Atmospheric Radiation and scattering (Raleigh and Mie scattering), Absorption spectra of

atmospheric gascs, Aerosols: Sources and Sinks, Characterisation of Aerosols, Reynold’s
number, Direct and Indirect Radiative Effects of Aerosols, Acrosol Vicasurement Techniques.
Satellite Remote Sensing of Aerosols, Aerosols and Regional Climate

Unit-V
Climate system, factors for climate change, factors across different time scales and their
interaction, climate modelling, Global circulation Models (GCM), Basic concepts of numerical
weather prediction, Global Dimming Vversus Global Warming. Potential social, cconomic and

environmental consequences of climate change.

L
e
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suggested Readings:
1 Monsoon Meteorology by C.P. Chang & 1N, Krishnmoorthy
1. Mesoscale Meteorological Modelling by Roger A. Pielke
3. Mesoscale Atmospheric Circulation by B.W. Atkinson
4 Atmospheric Turbulenceby Panofsky and J.A. Dutton
5. Introduction 0 Boundary Layer Meteorology" Stul
6. The Atmospheric Boundary Layerby RM. Stewart, WMO-523
7 Climate Change: The Seience of Global warming and Our Energy Future by Edmond
Mathez
§. Tropical Meteorology Volume I & [1by G.C. Asnani
9. Synoptic Meteorology by MKurz
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y Course WOrk. Specialy |
D.Course vork: Specialized subject (Newly Introduced

Pl
labus for the ) Yenar _
3 “‘_ ‘ﬂ“ Ph.D. Programme in [ nvironmental Seiences
\pphcnh\c for the Academic year 2019-2020
qubjeet Course Code No. ...
qubjeet Course e Bloenerey .
" ],- \ ¢ Title: Bioenerg) and Nanomaterials Duration of I-x;uninmtiun:j%Ilmm
avimum Marks: 10 Credits: 4 Contact Hours | Week:
UNIT-1 Basies of Biomass and boenergy
[N ( \,m]'u)le‘y;,‘-

psifical

d pmcnliul‘. Energy crops.
pyroly sis and

1] Biomass- types an
:H\\‘\\-”\ 00SSe G ot :
OCONN CTSION PrOCEsses. Biomass characterization: Biomiss
[ermentation
1 6 foeds ‘ , . . | thermd!
3 Biofuels: Type of feedstocks for biofuels: Pellets and bricks of biomass: BIOMA>” bused
powel plants. Biomass as boiler fuel:
A fgcmt cconomic and ecological implications of biomass enerey:
UNIT-2 - \Waste and their reatment options ¢ incine!
- . . L L of Ineine
1 Wasle treatment and disposal Aerobic composting: incineration- different P of I
W antages and disadvantages I vement and
. P L . , nove
2 Land-! classification. Lypes: methods, layout and prefiminar: design ©f land !>
control of lndfill leachate and gases, Advantages and dismi\rmllilgci al olid wast
v Ao . W O] wastes: hicipal ®
13 ;\gnmlluml residues and wasles including animal wastes: ndustrial W astes: ‘I“Ul P
waste procusmg—sue reduction (Incinerators, gasifiers and dlgeblOrh) and sep! atio! g wast
. . R * ol -0CES SOl ¢
24 Waste management hierarchy: waste minimization and recveling proces of
Future energy source fél
gystems: properties of hy(lrogen gs fuel-
y P s frastructits et

UNIT-3 Hydrogen:
of hydrogen energy

roduction
neters and hydrogen production plants
¢s. Relative merits and demerts
its and Jemerils
pe ol digester: wpu';lli\r\ln\

lmmduc\iun :
~Hvdrogen P gcncml introductivt
d process pardl
lications and byp

prmize
e materials: mer

23 Fuel cells app
14 Hydrogen energy SlOraE
UNIT-4: Bioeners options

1| Biogas & aitability of raw ma

ferials. Production methods, and different ty
erials production methods. and difterent type 0! digesters:

and pl'npcrtin.
i olicic.s;md(‘hullcn»_gc\

‘{n\\m\\cm\
availability of raw M

. Bio-diesel
aperational purameters: Fuel quality standards
13 Applications of Bioenergy potential in India: P

acts: advantages and disadvantage

damentals and Application

Is for understanding pulcnliul
f nanomaterials.
distribution. tonicily.
Health impact. safety
])!'«'D.’l’li@s 0

nient

and the envire
ol

14 b sronmental imp
propertics

UNIT-S gnomaterials Fun
5], Sereening of panomateria
Mapping of the tn\-imnmenml fate ©
panomaterials and theireny ironmental fate. bio-
321 awironmental Pollution by Nanoparticles:

|/sediments Physical and

effects 1O Jiuman lealth
Relationships between ke

and lonicological etleets ranspurt
chemical f L_Llw:u:l(cri;‘.l\ influencing thew

of panomaterials in sol
bl for 1 the environment and in biological systent>
o Environment Nanotechnology 1or waste reduction and 1p ned ¢
2\ HILIRERRERY B \L..Z.'C CICHV
ery and Hiv

3 Applicaton t
Nunoporous po

| Nanoteehnology hased water L

L

reatinent strategies

water puritication
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