DEPARTMENT OF ENVIRONMENTAL 5¢ IENCES
CENTRAL UNIVERSITY OF JAMMU

T @aTam, Sraraar -18) 143,559 (st uamaniy

2 Rahya-Suchani (Bagla), District Samba-181 143, Jammu (J &K)

No, CUVEVS2022/7 2 3 Dated: 6" May, 2022

- Minutes of Mecting
The meeting of Board of Studies o

f Department of Environmental Sciences was held in the
committee room of the University

on 6th May 2022, The following were present in, the
meeting;

1) Prof. Sunil Dhar

Chairman
2) Prof. Brijmohan Singh Bhau v( Nominee
4) Prof. Rajesh Sharma Subject Expert (joined through online mode)
5) Prof. R. Bhaskar Subject Expert
6) Prof.N.K Arora Subject Expert
7) Dr. Richa Kothari Member
8) Dr. Shweta Yaday Member (joined through online 1node)
9) Dr. Anita Singh

Special Invitee
Special Invitee
Special Invitee

10) Dr. Pankaj Mehta
11) Dr. Dinesh Kumar

The meeting started with byief introduction by the Chairm

an. He also welcomed the
and introduced the agenda for the meeting which was then

members
taken up for discussion.

Item I: Discussion and approval of the syllabus for M.Se. Environuent
NEP 2020:

al Sciences ay per

Resolution: The Members approved the syllabus for M Se. Environmental Sciences g per
NEP 2020. All the suggestions given by the members for differcit course jles were
incorporated however, certain other suggestions made by the members e us unde;

1) The course codes of the individual paper need 1o be Incorporatec!
norms. The list of the course code shall be prepared by 1l
relevant branch for notification at later stage.

2)

4s per the L..u\'cxsny

he Departmen: ang submitied 1o the

The members authorized the chairman BOS to make any modification in the evaluation
scheme in accordance with the University guidelines
3) The BOS suggested that the CLO’s in some courses need modifications for this members

authorised the Chairman 10 incorporate the suggested changes and circulate the s,

ne to the
members for thejr approval and if needed a virtual meeting will be conducted

4) The members also suggested to inco

rporate One Credit of Oure, proeramme in the
semester four(4) along with Dissertation

( Enclosed in the Credit =Mat -
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<) It was also suggested that skill enhancement course tited TPR. Ty Feononnis and B

Audit sh‘ould be split into two parts as a) Intellectual Property Ripht I
«_ Economics & Auditing as two separate skill courses.

by U nvironment

ance of Computer Programming in

6) 1t was also suggested that keeping in view the import
yoramming language

the field of Environmental Science, one course each in Computer I'r
from MOOC platform should be incorporated in first and fourth semeter

Ttem 11: Approval of the list of practical examiners for ML.Se. limy ironmental Sciences:

Resolution: The Members approved the list of the Examiners of M 5¢ Practical Eximination

as enclosed herewith.

The meeting ended with vote of thanks to the chair.
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DEPARTMENT OF ENVIRONMENTAL SCIENCES
CENTRAL UNIVERSITY OF JAMMU

SYLLABUS FOR MASTERS DEGREE

PROGRAMMEE IN ENVIRONMENTAL SCIENCES
SESSION 2022-2023 ONWARDS

Rahya-Suchani (Bagla), District Samba-181143
Jammu (J&K) India




The school has started its M.Sc. degree programme firstly in 2012. In the light of the dynamic
nature of thF discipline besides ijts tremendous growth in many of its sub-disciplines, the
programme 1s regularly being updated and revised as per the applicability and demand in the
society.

The Ph.D. programme started since 2016 has also undergone periodic changes in the
curriculum,

The School has diversified interest in various earth, atmospheric and biological processes.
Linkages between Ecological and Social processes give an additional dimension to
Department interest, making the work relevant. Therefore, the curriculum has components of
disciplinary areas such as Earth and Atmospheric sciences, environmental biology, and
environmental monitoring and management. With such a high level of diverse research
interests, over 30 students have so far been registered in Ph.D. programme in different
aspects of Environmental Sciences.

VISION
The Department of Environmental Sciences, with its focus on Natural Resource and
Watershed Management, Glaciology, Environmental Geo-Science,  Bio-Energy,

Atmospheric Science, and Remote Sensing and GIS, has a very strong perception of
developing knowledge, skill and technologies to understand the changing environment and
associated challenges like climate change, over- and misuse of natural resources, increasing
pollution levels, erc. This is aimed at producing skilled professionals in the discipline who are
capable of stepping in academics, research and industry. The Department intends to lead
environmental sciences education and research with a wish to create, integrate and transform
fundamental understanding of environmental sciences and use it to help providing safe and
clean energy, air, water, and land.

The vision of the Department for the next ten years is:

A. TEACHING:
> Developing interactive learner-oriented than teacher-oriented teaching methodologies
> Regular revision of course curricula for keeping pace with expanding knowledge to
meet the national and global challenges in environmental sciences education, and to
produce trained professionals who are equipped to deal with scientific, technological,
legal, socio-economic and policy aspects related to environment and resource
management

» Strengthening of hands-on-training of students by developing new practical modules
(Hands-on-training)



» Provision for studeny®

training iy establish

Skill Dev, ed industri ;
. imparting e\}Opm.em through Public-Private Pannezrc:hir?)I rouses o il devclopment
ocational training v ;
Empowerment and Enttl‘ﬂlnmg = J‘?h'(‘inemed areas for Livelihood Security, Women
2) Envimnmemall‘e&reneurshlp Development) such gs:
" ahagement, Dj TR, . )
\ Audumg, GeO‘SCienCes‘ Disaster Mitigation, IPR & Environmental
) Applicatio :
mafnagemeni Ot; Remot.e Sensing and GIS in natural resource and watershed
&) Mushro nt, air PO‘llUtlon and NWP modeling of weather phenomenon
d ushroom Production & Farming
; glo-composlting, Bio-energy and Bio-fuels
€ eservi .
ervior Health Assessment, Glaciology, water chemistry and Weathering
Geochemistry
B. RESEARCH:

Y

v

Assessment of reservoir health of im
Tesponse to the climate chan
Himalayan terrain in terms of

portant basin of the North West Himalayas in
ge. Understanding the geological sensitivities of the
seismology, landslides and development of mitigative

measures for further dispensation amongst various stake holders.
Applying mesoscale to global scale NWP model over Himalayan region to understand

atmospheric and metrological phenomenon. Further, using geospatial techniques in
mapping and analyzing natural resources and air pollution

Developing/refining low-cost, environment-friendly technologies for production of
bio-energy including:

a) Biodiesel from algae or other suitable bioresources (biomass production rates

of algae are very high; they not only provide third generation biofuels but
also capture carbon dioxide, thereby fighting climate change)

b) Bio-ethanol from agricultural wastes and by-products
Developing strategies for conservation of endangered plants and animals of India in
general and Jammu and Kashmir in particular through genetic and habitat
management strategies

C. OUTREACH ACTIVITY

> Establishing/strengthening of linkages with industry (for public-private partnership),
national and international educational/research institutions for upgradation of course
curricula, research and teaching methodologies and exchange of faculty and students
Commercializing the technologies developed by the Department
Strengthening of technology transfer mechanisms through training programmes,

demonstrations, field days, campaigns, exhibitions, extension bulletins, magazines,
awareness programmes, workshops, seminars, etc

MISSION

1. To generate, harness and effectively disseminate fundamental knowledge. and to
integrate the use of newer technologies for addressing global and region-specific
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Post ('”‘du‘“c Program Offered by School of Life Seiences

Syllabus for ster? . Pl o ds
yll or the Masters Degree Programme in Environmental Sciences

semester-1

r

Course Course Tifle . Credits | CIA | MSE | ESE  Total
Code Core Courses 12 ‘ | ' Marks
Credits | | L
(4N3) ' | | ~
' Ecology and Tig7s g (31s S
" Environmental \ \ ‘
_Sciences | L]
- Lnvironmental ] I 18.75 k 1875 : 37.5 75
. Pollution and Control T | )
' Environmental 3 185 ' 1875 315 15
(' ~ Geosciences } 1 __li_r%,_y !
 Lab-1 \3 NA (TS TS T
Open Electlve (OFE)8 Credit(4x2) ‘
[ 'l"—r*"'—_‘f_—"f‘T‘_'f_W
\lmroducnon 0 2 l2s 112528 50
' Hydrology and Water | ‘l -
Resource | ‘
C mamegement |
- Waste to Energy 12 1125 12.5 25 50
. - Lnvironmental Issues ' ' 125 125 25 50
and Awareness e *
%ml and Water 2 125 125 25 50
} Quality analysis
| |
| '1;' f&imbsbhem andits 2 25 1125 25 50
C - processes I
S SN TS T R
; - Geo-Spatial Sciences | 2 1125 | 125 25 50

' SKill E nhanccmem / Value Additions Courses In alternate snmcs!c—;(‘sl' M(V: \) '

-2 Credits _ _

Mushroom irarming 2 112,55 1123 23 50
I Cand Production
\ Intellectual Property 2 | 12,5 | 125 25 S0

| Rights
‘ Lompulsm\ Quahlvmg course from MOOC, Swar avam pl.n!nrm on Computer
Programming Language
Credits (Total 22): Core Courses- 12, Open elective- U881 VA- 02



.
Semester-11
Course | CourseTitle | Credit| CIA  MSE  ESE Total \
Code ' Core Coursesl2 | | 1 Marks
Credits | L \
R : L‘M S ,L,, — - 3 - + - | - \‘t\
Insllumentauon and 3 1 18.75 : 18.75 37.5 75 \
| Analytical Techniques | | \
Risk Assessmentand 3 | 18.75 1 18.75 | 375 75

Disaster Management =~

~ Energyand 3 1875 1875 375 T3
o Enviomment |
Lab-2 |3 INA  NA 75 75
S I [ - _
Open Elective (OE)8 Credits (4x2)
- Natural Hazards a;l—d__ﬂ'_Z' N Wﬁ" 125 [125 25 30
' Disaster Managements | ‘ '
in Himalayas | \ 1 i
| Alternate Energy |2 125 17 5 25 50
i Fuels
- Wasle as aresource }Z::Il_ZJ 12.5 ’3\ 50
. ' Sustainable |2 | 125 [ 123 25 50
' Development i
| | |
- " owoductionto 2128 12525 50
_ atmosphericaerosols
Remote Sensing and | 2 | 125 125 25 S50
~ Image Processing | | 3

- Techniques . | .
S N S — | | L . . .
Skill Enhancement / Value Additions Courses In alternate semesters (Sl )/ (V \)

2 Credits o . o
" Environment; 2 PE.S 2.5 25
- Economics & Auditing | ‘

Vumnechnolo_gx 7 .‘> [12.5 | 125 2
(rc.dllsffold 221L(()rc Courses-12, ()puulm]u 08, SEVA- 02




-

\'t\“w&'“‘r‘l“

T o e — o | . e l‘ 940 rTUt?_ll
(Course ] 4 Credits + 4 Credits | Credit | C1A } MSE X [SE | Markg |
(ode (Project/Internship/OJT) \ l | | |
2 credit each | -
| ospher ! PR 25 b
Atmospheric Sciences and 2 125 120 -
- Climate Change . B L]
Natural Resources. Biodiversity 2 s s oSS
atural Resources, Biodiversity 2 29 |
~and its Conservation | ) % T g 8
Environment: Impact Assessment | 2 | 125 123 - ‘ ‘
& Management Systems |
| |
o
o3 12 Na Ina S0 U
‘Open Elective (OE)12 Credits
3 credit cach -
— 5 375 |75 |
. | Water Shed Management_ 31875 1%;5 , RET
~Green Encrgy Sources 3 1?5 75 ll‘;"]‘* ETEmET
Bmluels and Biorelinery 3 8. 72 1‘\% ﬁ;, L
R Vlu.dluna] and Aromatic P! ants of 3 | 18,7 | 1873 a7 .
' India o [P N B T
} 1 Environm s 3 318 375 |75
l*nwronmcnml Stallsncs md | 13};1\‘ ‘ i::: 2t
B Introduction to Meteorology 3 1875 1s.Jn LA .
. .\udn Cuurst Qualifying Courses (QC) 2 Credits T . 5 |
* Personality Development 2 = : < |
(Qualifying) I IS B I
C I'Ldlls lolal al 22): Core Courses- US_OJ)en elective-12,QC-02
/"\
|
| A
[)'L’l/ ) "
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Semester-1Vv

—

I A e— 1
Course | CORE Credit | CIA  MSE ESE | Total
Code | 8 Credits | | Marks
_\!_(MT) | I et —
' Dissertation L 7+17 258 |50 125 7200 ]

' Open Electives will be selected of 12 credits from the Sw
_QMQ_@&@MEMEEEQQ e
~Audit Course/ Qualifying Courses (QC) 2 Credits | .
- Commercialization |2 (125 12.5 R S0 )
o SKills (Qualifying) | | T ) P
Award of Post Graduate Degree (After 2 year)*
# 1 credit goes to outreach activity among any one (15 hours minimum o
contribute)
* Environmental Awareness
* Industrial visit
* Field visit .
* Social Awareness
_Any other area deemed to be appropriate b thﬂgﬂgx_-t_@qu_

Credits (Total 22): Core Courses-08 (Dissertation + Outreach actjv
2

ayam platform, one must be on

II;} (7)1301% clective- 12, (5(_ |
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Central University of Jammu
aT-Er; TnTen, Rren Wrar-181143 o o qd SR
Rahya- Suchanl (Bagla), District Samba - 181143, Jammu (J&K)
o. I:UJ/m:au/u-1«/121/2022/;.18._1 o3 A\a )1022
NOTIFICATION No. 20
Sub: !
Course Scheme and Syllabus of M.Sc. in Envi

s Itis h ; :
Envifonm, ;:::c::tf:d for the information of a

-23 - Reg.
ronmental Sciences as per NEP 2020 w.e.f. Academic Session :'mznzepartmenl of
Il concerned that on the recommendation of the Boa-rd of. Stu ;e;c ~damic Councl
s aDproveg f, . d Dean, School of Life Sciences, the Competent Authority in anticipation of. m\ﬁc?non o2 2
s_gm‘w\‘_\ﬁl‘dhmng Course Scheme and Syllabus of M.sc. in Environmental Sciences w.e.f. Academic Session 2022-23.

Code : 7 - T 2 Max.
Cou | i > $ AV Ay . # )
Q\ Course Title - Credit ClA MSE : ESE

Marks

Core Courses

and Environmental Sciences

3 18.75 18.75 375 |15 |
Environmental Pollution and Control 3 18.75 18.75 375 [
Environmental Geosciences 3 18.75 18.75 375 L
Lab-1 3 R ; 75 75
A course from MOOC/ Swayam Platform on Computer o
I
_Programming Language \ Qualifying only
' . SkillEnhancem rse / Value Addition Course (Any One) X
"%:-E%I—C.Q‘L___‘ Mushroom Farming and Production [ 2 125 [ 125 25 50
¥S1C 0057 Intellectual Property Rights 2 s 125 |25 |50
E}'f e L b im T OpenElective Courses | - )
———=* | OpenElective Course - | 2125 s (25 [s0
—— 8 | OpenElective Course- i oo r s s (s (50
—— ¥ | OpenElective Course- Il ) 22 oms s s [0
— ¥ Open Elective Course - IV o 2 125 125 125 50 ,
g Tnhi N v _' n ] - l - l Jim ssn !
.+ Hst of Open Elective Courses offered by Department of Environmental Sclences o
L .4 {
T CouneName ™ Nature of Open ' \ \M.ﬂ
b ChE e N Y Credit | QA o ,
i | et \ ] €O
1 MEVS10 0017 Intraduction to Hydrology and Water 0EC ¢ s s 25 lsp |
Resource Management . ) B | | |
| 2. | MEVS10002T Waste to Energy ‘ OEC 2125 1125 25 | sg
3 MEVS10 0037 Environmental Issues and Awareness OEC 2 125 1125 [25 I
4. [ MEVS10 00T Soil and Water Quality analysis OEC 2125 125 (25 g
5 MEVS10 005T Atmosphere and its processes QEC 2 125 125 25 T 50 “
6 MEVS10 006T Geo-Spatial Sciences OEC 2 125 125 25 g9
r=Il
Cape e iR e 0 foma | x| owse | e Marks
g e RN - - Comfoune s P T
MEVS1C 006T Instrumentation and Analytical Techniques 3 18.75 18.75 375 75
MEVS1C 0077 Risk Assessment and Disaster Management 3 18.7% 1875 37 s 75
MEVS1C 008T Energy and Environment 3 18 75 1875 375 75
MEVSICO02L b2 N 3 s s
. 7_1}1'\ s Sk ha ent Co I8l . . ! -
MEVS10 0097 Environment: E ] s = 0
L — - ‘“—_‘—"__—__._‘v ——
MEVS1 — iliadhiia 1] . 2 125 25 2 0
| ) .openEltct?veCm-l 2 125 s M %
| Open Elective Course - Il 3 *_1‘1—5-————*_‘ S
‘ - m — =2 15 50
e Open Elective Course - 2 T s o
*__————'—'-_ i T - —'__‘—___‘_ﬁ——\_ﬁ_‘_q. —
| .- _ Open Elective C?oum‘ ,N - 2 _ 125 125 2 50
[t e U NS0 WTRE N

Page1of2
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Couirs
* Code_ , ,; Tourka Narme Noturs of Open | i '
- A Y | cradit lc.'A: v
MEVs10 g 0077 ' - _ | Elactive | e P
Natural Hazards and Disaster 0 |2 125

Managements In Himalayas

vt Alternate Energy Fuel ofc |2 iz 1
— 5 a Resource B 2 f 125 [ 2
_MEVS10 o107 Sustainable Development 2 125 125 |25 |50
MEVS.‘IO o11r lnligdyictik)n_!o_&mospherlc Aerosols 2 [ 12‘5 [ 12‘5 [ 25 50
MEVS10 0127 Remote Sensing and Image Processing 2 125 12:5 25 | 50
—_— | Technigues ’
Semester - Il
T s T g - e - —— : - : i
[ S j S N ianirseTitle T oE RE T I Credl't; A | MsE. l ESE m ;
o ' N e Core Courses. ' i A SO
_MEVS2C 001T ] AtmOSpheric Sclences and Climate Change j 2 [ 125 12.5 ["25 50
MEVS2C 002T | Natural Resources, Biodiversity and its Conservation | 2 [ 125 125 [ 25 50
MEVS2C 003T Environment: Impact Assessront & Management { 2 J 12.5 125 { 25 50
Systems
MEVS2C 001L ] Lab-3 HE |- | 50 |50
[ RS CompulsorvAudltConrse/ Qualifying'Course - R
MEVS2C 004T [ Personalltv Development [2 [ 125 [125 [25 [s0
J s O, “i7 " open Ele:tfve Courses ’ :
[ # | Open Elective Course - | [3 [ 1875 [ 1875 [375 [ 7%
| # | Open Elective Course - I [3 1875 [1875 [3715 [75
[ # | Open Elective Course - Il |3 |1875 1875 [3725 |75
| # | Open Elective Course - IV |3 [ 1875 | 1875 [375 |75
[ R R . ' 225 s priatst, A Lo i) 5500
[ L Course Name Nature of Max. '
:; % , s AR ‘ : ! Ovetinad ’ Credlt_] A J mse | ese | O
1. | MEvs20 001T | Water Shed Management OEFC |3 | 1875 [1875 [375 [ 75 |
[ 2. | MEVS20 0021 | Green Energy Sources | oec |3 1875 [ 18.75 [375 [ 75 g{
['3. | Mevs20 003T | Biofuels and Biorefinery | oec |3 | 1875 | 18.75 [ 375 | 75 |
['4. | MEVS20 004T [ Medicinal and Aromatic Plantsofindia |  OEC |3 | 1875 [18.75 [375 | 75 ]
['s. | MEVs20 005T | Environmental Statistics |  oec |3 [1875 [ 1875 [375 [75 |
['6. | MEVS20 006T | Introduction to Meteorology | oec |3 | 1875 1875 [375 [75 |

(Dr. Yashwant Singh)
Registrar (/c)

g’ registrar@cujammu.ac.in
01923 7 249658

Encl: Syllabus of Semester |, II, il of M.Sc. in Environmental Sciences
To: Head, Department of Environmental Sciences

Copy to: Controller of Examinations

Page 2 of 2




WH] A 1qvaragarer

Central University of Jammu
T qeh e frm o M149 o o of ety

Rabrys- Suchant (Ragia) Dictr et Samba - 181143, jammu (1R%)
‘Acad /) 18/12/2022/€ 19, ’l;‘ Cetober 21/

No oy

Sub
Ret- Course Scheme and Syllabus of M.Sc. in Environmental Sciences w.e.f. Acader c Session 2022-23 - Reg
: Notification No 124 of 2022 dated 03.08.2022

- In continuation to University Notification under reference, it is hereby notified for the information m‘ i
"@""R!. that on the recommendation of the Board of Studies, Department of Environmental Sciences and 727
School of Life Sciences, the Competent Authority in anticipation of Academic Council has approved following Course

cheme and Syllabus of IV semester of M.Sc. in Environmental Sciences w.e.f. Academic Session 2022-23 -

Semester - v

: T : T Max.
Course Code Course Title ! Credit | CIA | MSE | ESE
ﬁ— CoreCourses . - i J
_MEVS2( 001D Dissertation |7 |
MEVS2C 001F Outreach Activities (Any One):- T |
e Environmental Awareness
. \
oA | |25 50 125 200
®  Field visit [
e Social Awareness ‘, !
s  Any other area deemed to be appropriate ‘ H
by the department ‘ . o
" CompulsoryAuditCourse / Qualifying Cours -
MEVSZC00ST | Commercialization Skills 2 125 125 25 50
r ; 7‘ A T‘l:p ':!J, ‘gl‘b‘vl‘i ‘:-...(‘. n i S \ﬁ“mi \“ o
4 Courses to be selected from the Swayam | 12 - - - 300
platform, including one course on Computer | \ |
L o
o - | - |- sso
# as provided by concerned department / SWAYAM portal TN
:—:)/! ’_“" 'OI’OZL

(Dr. Yashwant Singh
Registrar
registrar@cujammu.ac.in
01923 - 249658

gnd:  Syllabus of IV Semester of M.Sc. in Enviranmental Sciences

Head,
pepartment of Environmental Sciences

to:
Controller of Examinations

Page1ofl
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STFA AN faeafagarer

o Central University of Jammu
! "\ .
Qe AT-EE (@mTen, e W@ - 181143, S (5, Td HHN)

Rahya-Suchani (Bagla), District Samba - 181143, Jammu (J&K)

No: CUJ/Exam/2023/ 31655 Dated 01/03/2023
NOTICE

The Hom'ble Vice Chancellor is pleased to appoint following external expert(s) for the
Practical/Lab/Dissertation/Project Work/Viva Voce etc for End Semester Examinations to be held in the
month of Feb-March 2023,

Department: Department of Environmental Sciences

Course: M.Sc. Environmental Sciences

l"I. | S.No | Particular Sem | External Expert(s)
. [
| 1. | Course Code: MEVS1C001L Dr, Prashant,
\ Course Title: LAB - | Ist | Department of Geology,
1 IGNOU, New Delhi
I —————

| —

Note: Remuneration and T.A/D.A for External Expert as per university norms.

Controllero xammatl

To,
The Head, Department of Environmental Sciences

L) Copy to: Finance Officer, Central University of Jammu

5



CENTRAL UNIVERSITY OF JAMMU

Syllabus for MSc in Environmental Sciences
Semester-1

Course Title: Ecology and Environmental Sciences

Credits: 3 Contact Hours / Week: 3

Course Learning Outcomes (CLOs): On completion of this course. the students will be able to:
» Understand the basics of discipline of ecology and environmental sciences.

Gain fundamental understanding of some important concepts of ecology at population
and community level.

>

» Understand the basics of environment and important concepts of environmental
physics and chemistry.

Examination Schedule

CIA | MSE | ESE Total
1875 | 1875 | 37.5 | 75
COURSE CONTENT

UNIT-I: INTRODUCTION TO ECOLOGY

1.1 Four levels of ecological organization Population. Community,Ecosystemand 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-11: POPULATION AND COMMUNITY ECOLOGY

2.1 Characteristicsand attributes of population. Population growth vis-a-vis the concept of
carrying capacity.

2.2 Population interactions, Predator-prey relationship. Lotka —voltera equation. 't and °K’
species.

2.3 Concept of communities, concept of niche, edge cffect. ecotypes. ecotone.
2.4 Types of interactions, Succession and it’s types. climax community.

UNIT-111: INTRODUCTION TOENVIRONMENTAL SCIENCE
3.1 Definition, Principles and Scope of Environmental Science.

3.2 Structure and composition of atmosphere, hydrosphere, lithosphere and biosphere
3.3 Interaction between Earth, Man and Environment.

3.4 Biogeographic provinces of the world and agro-climatic zones of India.

T ”\L\QV
o o=




UNITAN FUNDAMENTALS OF ENVIRONMENTAL PHYSICS AND CHEMISTRY

4 1 Ragic concepts of ight and matter. quantum mechanics (relation between energy. wavelength
and frequency )

42 Basic coneepts of pressure, foree, work and energy: types of forces and their relation

4.3 Mole concept. solution chemistry, solubility product, solubility of gases, phase change

4 4 L aws of thermodynamic- first, second and third. Stereochemistry.

3. Teaching -1earning Process
Teaching process includes
» Class teaching in physical mode
» Recommending and using standard books
» Power point and amimation video
» Periodic interaction and discussion on previous completed concepts
» Problem solving assignment
» Computer based practical s to enhance the concept

g O Assessment methods

Progress towards achievement of learning outcomes may be assessed using the following:
» Problem based assignments
» Practical assignment on softwares
# Ural presentations. including seminar presentation
» \Ivavoce Interviews
» Exams in regular intervals

“. Artendance Requirements

Students are expected 1o attend all lectures in order to be able to fully benefit from the
course. A mimimum of 75% attendance is a must. failing which a student may not be permitted to
appear in examination.

Suggested Readings
e I. EP. Odum and G.W. Barrett. 2005. Fundamentals of Ecology. Cengage Learning India
Pvi. Lud.
2. PD.Sharma.2008. Ecology and Environment. Rastogi Publications
3. S.E. Mannahan. 2022. Environmental Chemistry. 9™ Edition, CRC Press.
4. John L. Monteith and Mike H. Unsworth. 2013. Principles of Environmental Physics,

Plants. Animals. and the Atmosphere Fourth Edition




CENTRAL UNIVERSITY OF JAMMU
Syllabus for MSe in Environmental Sciences

Semester-1

Course Title: Course: Environmental Pollution and Control /
Contact Hours

Credits: 3
Course Learning Outcomes (CLOs): At end of the course. the student will be able to

understand the: o
e . ; P : ‘1 F-waste
» Various environmental pollutions: water. Air. Soil. Noise. Thermal. Oil. E-waste @

their impact on environment

. - . . . . roement
» Conceptual knowledge on different technologies involved in control and managem

of environmental pollution
» Ability to analvse the water quality and water pollution monitoring
» Air pollution monitoring and impacting pollutants

» Deals with soil and radioactive pollution
» Impacts of the noise pollution, E-waste. urban waste and their sources

» Oil-spill and its monitoring with technologies to remediation

Examination Schedule
CIA MSE ESE Total
18.75 18.75 j 375 75

COURSE CONTENT

UNIT I: AIR POLLUTION
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, Air pollution control models

UNIT II: WATER AND SOIL POLLUTION

2.1 Water Pollution: Types, sources and classification

2.2 Industrial effluents characteristics of effluents from difterent 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, 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)
2.4 Sources, Impact and Control of soil pollution )




‘—_——1

UNIT 11 NOISE AND RADIOACTIVE POLLUTION

+1 Noise Pollution: types. sources, consequences: measurement of noise pollution,
threshold hearing level and abatement measures

1 Radiv-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

2 4 Parameters affecting the radiation monitoring - personal monitoring equipment’s:
Disposal and management of radioactive wa.e

UNIT IV INDUSTRIAL AND URBAN POLLUTION
41 Sources. Impact and Control of thermal pollution and light pollution

4.2 0il pollution: sources of oil spillage and impact, factors effecting fate of oil spillage
43 Sohd-waste Pollution: types. sources and consequences, Management Practices

44 F-waste: sources. types and constituents: environmental consequences andmanagement, Bio-
indicators of Pollution

3. Teaching -Leaning Process
— Teaching process includes
» Class teaching in physical mode
» Recommending and using standard books
» Power point and animation video
» Penodic interaction and discussion on previous completed concepts
» Problem solving assignment
» Labvisit
~ Industrial Field Excursion to enhance the concepts
6. Assessment methods
Progress t1owards achievement of learning outcomes may be assessed using the following:
~ Problem based assignments
» Practical assignment laboratory reports
~ Oral presentations, including seminar presentation
» Viva voce interviews
i ~ Exams in regular intervals
7. Attendance Requirements
Students are expected to attend all lectures in order to be able to fully benefit from the course. A
minimum of 75% attendance is a must. failing which a student may not be permitted to appear in
examination.
Suggested Readings
Introduction to Environmental Engineering and Science- Gilbert M Masters.
2 Environmental Engineering —Peavy and Rowe. McGraw Hill.
3 Environmental Engineering-Gerard Kiely (Tata McGraw-Hill Publishing Company
4 De. A. K. Environmental Chemistry New age International (P) Ltd., New Delhi,

India.2000
3 Baird. S.K. Environmental Chemistry. W. H. Freeman &amp; Co.
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CENTRAL UNIVERSITY OF JAMMI
Syllabus for MSc in [ nvironmental Sciences
Semester-|

Course Title: Favir p seosciences
\ s tle: Environmental Ge Contact Hours ' Week. 3
Credits: 3 N

( Course Learning Outcomes (CLOs):On completion of this course the stu‘dents will able to-
( = Develop the crucial skills needed to address important .;]'mllcn:_’w 0
> How can we predict and mitigate the effects o1'g]nh;.1l g:lmmlc change |
> What tools can we use to reduce greenhouse gas emissions o the atmosphere
> Why is our planct able to sustain life”
> How can we reduce the effects of environ nental pollution” | ’
» Wil changes in seawater properties affec! the ocean's role as & .h‘m.d source
» How does the increased CO2 concentratic 1 in seawater affect life in the ocein
Gain experience n;
# acquiring. analyzing. assessing and presenting a wide range of data
# using a range of specialist laboratory techiiques
» applving observational and sample collection technigues in the field
Examination Schedule
ClA | MSE ] ESE B Total
18.75 i 18.75 | 37.5 . 75 |
COURSE CONTENT
UNIT I: EARTH PROCESSES
1.1 Brief geological history of the planet, fundamental concepts.
1.2 Primary differentiation and magma. Constitution of Earth’s Interior.
1.3 Earth movements, Endogenic and exogenic processes. Geological Time scale. Formation
and classification of rocks.
1.4 Plate tectonics. sea floor spreading, Geosynclines. Mountain formation and evolution of
continents,
UNIT -II: Geomorphology
F\ 2.1 Basic concept of Geomorphology and typical landforms.
]

2.2 Weathering, Soil Processes and Mass Movements.

2.3 Cycles of Erosion, Rejuvenation and Relief formation

2.4 Drainage basins, systems and Patterns. Important drainage basins of Himalayas
UNIT IIl: GEOLOGICAL AGENTS

3.1 Fluvial system: factors affecting stream erosion. deposition. erosional and depositional
land form

3.2 Underground water system-water table. land torms formed through ground water action
3.3 Aecolian system: mechanism of wind erosion. crosional and depositional land forms
3.4 Glacial system: mechanism of glacial erosion. erosional and depositional land torms

7 -
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1 VTV Geo-Environment

11 Spectrum of Environmental Geology. Resouree Management and € ‘onservation:

1 and. Water and Minerals.

1> A\bundance of elements in the bulk earth. crust. hydrosphere. atmosphere

and tosphere

4 \lineral stability diagrams and controls on the
obiology. forensic geology

chemistry” of natural waters

£ 2 Frontier areas 1n medical geology. ge

3. Teaching -Learning Process

| frective teaching and leaming process for Environmental Geosciences involves five

First, organizing the course™s disciplinary content as per demand of
ommunication leading to transforming information and
o convince students how and why listening will
nersonally benefit them. Third. imolving interactive classes utilizing a variety of
with engaging learning activities through case
on. Fourth. through learning assessments,
ly o use new knowledge

sequennal steps.
mdusin . Second. effective ¢

Jowledge clearly and specifically 1

atructional approaches interspersed
k <udies and hands on training demonstrati
- mtorce learning. And lastly students are involved practical

nd wills learned.

assessment measure(s) Student will be assessed in a variety of ways.

6. Assessment methods:
S
multiple-choice exercises

pecilic
L4

Jen or practical exams. including
. aton reports and field project reports

-,
, Coal evaluation in the field or fie'd notehooks
- _rseviorh SUCH @S essays. posiers
-, Jiudual or group projects and prescntations
7. Attendance Requirements
ble to fully benefit from the

Students are expected to attend all lectures in order to be a

ance is a must. failing which a student may not be

course. A minimum of 73% attend
permitied to appear In examination

Suggested Readings
| Press &Seiver. The Earth. Frank Press

Skinner & Porter. Dynamic Earth. Wiley

K rauskopt. Introduction 1o Geochemistry. Me-Graw Hill

Parbin Singh. Engineering & General Geologv. S.K. Kataria& Sons
K S. Valdiva. Environmental Geolog: . Tata Mc-Graw Hill.

W D Thornbury. Pincipals of Geomorpholog:. CBS. Publication.
S.avindra Singh. Geomophology. Praag. Pustak Bhawan
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Open Electives for Semester-1
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CENTRAL UNIVERSITY OF JAMMU
Syllabus for MSc in ¥y
Course Tithe Introdu tion to Hydrology and w

Credits: 2

ironmental Sciences
ater Resouree Management:
Contact Hours / Week: 2

Course Learning Outcomes (C1.Ox): () completion of this course the students will able to:

1o study occurrence. movemen and distribution of water that is

a prime resource for
development of a civilization

» 1o know diverse methods of collecting the hvdrological information. which is essential. 1o
nderstand surtace and ground wager hvdrology.
# T knew the basic principles angd movement of ground w

ater and properties of ground
water flow

~ Davelop understanding of loods and drought

cam water han esting and consen ation

-

— - \E;‘ﬁatigﬁéﬁdu‘k"‘_‘“»—‘,_ﬁ
~ e \_\7_\—\_

oA MSE ==
125 xﬁg—\\—\

—_—
Unit 1: Hyvdrology
! Hydrologie evele. Climate and water av

ailability, Water balances, Precipitation: Forms,
Classiticanon. Measurement,

1.2 The sigmificance of water ip ditferent fields of anthro

pogenic human activities and its role in
the development of civilization,

1.3 Water resources of the carth. Global warer budget

=+ Interrelation between hydrological processes and atmos

phere. hydrosphere and lithosphere,
Hydrologic caele

Unit I1: Surface and Ground water (merge both umts)

2.1 Formation of surface water resources. River basins and water divide
-2 Fluvial landforms. Causes and Management of Floods.

2.3 Occurrence and movement of
tflow

groundwater. Darcy’s law, Factors governing ground water

24 Types of aquifers. porosity. specific yield. specific retention, storage coefficient,
permeability. hvdraulic conductivity. hydraulic transmussibility

Unit 11 Water Harvesting
>.1 Drought Management and Water Harvesting: Causes of drought,

-

.2 Measures for water conservation an augmentation. drought contingency planning.

3.3 Methods of rainwater collection and harvesting, Dams: runoff enhancement. runoff
collection.

>4 Aruficial ground water recharge and needs and methods.
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‘ “oachi .
S Teaching -1 eaning I'rocess

Teaching process e ludes
shvsical mode

» Class teaching |
smndnnl

Recommending and using

P
on video

¥ Power point and animati
Periodic interaction and discussion
Problem solving assignment

» Labvisit

Industrial Field Excursion |

6. Assessment methods
ards achievernent of lea

Progress tow
5 Problem based assignments.
» Practical assignment laboratory
» Oral presentations, including ser
» Viva voce interviews
5 Exams in regular intervals

6. Attendance Requirements:
Students are expected to attend a

course. A minimum of
permitted to appear in examination.

Text Books:
Res

o enhance

rning outcomes may b

75% attendance 18

hooks

jols ¢ S
on previous completed concept

{he concepts

reports:
ninar presentation:

Il lectures in order 0 be able to fully benefit from the
2 must. failing which a student may not be

ources Engineering

Garg S.K.. Hydrology and Water
1087, Wiley Eastern Ltd.. New Delhi.

Raghunath. HM.. Groundwater,
Todd. D.K.. Groundwater Hydrol
Raghunath, H-M.. Hydrology - Pri
Dr. P.Jaya Rami Reddy, A Textbook 0

0gy.

[T )

AN

Ny

1993 John Wiley & Sons..

nciples. Analysis and Design. 1986. Wiley

f Hydrology. University Science Press.

10
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_ CENTRAL UNIVERSITY OF JAMMU
Svltabus for MSe in Environmental Sciences
s“nlt‘\(l'|' l

Course Title: Waste to Energy

[P |
Credits £ ‘ Contact Hours /
(ourse Learning Outcomes (CLOs):

y Atend of the course, the student will be able to
> bxplam about the energy from w

aste
ro o }*“dkfgldﬂd the technologies for Waste tq Energy options
v \ble 10 €aimn \\!](\\\ledge on gasific )

aton, combustion, pyrolysis. anaerobic digestion
ATOCRSSes
he Cane > .
ne Concept of recve ) N . CI

y Protrecyeling and recoy ery of resources from various solid/liquid wastes

I n_ﬁ_\gxma_ﬁon Schedule ]

S T T T

_:_11.3 125 25 t 50 a
COURSE CONTENT

Unit-1: Introduction to energy from waste

RE Charactelflzatlon.and classification of waste as fue: - agrobased., forest residues, industrial
waste. Municipal solid waste.

1.2: Sources and tvpes of wastes

.3 Physical. chemical and biological properties of wastes

1 4 Global and Indian scenario on energy from waste.Success and Failures of Indian Waste to
Energy plants. Role of the Government in promoting “'Waste to Energy’

Unit-11: Technologies for Waste to Energy options

2.1: Combustion (unprocessed and processed fuel). Factors affecting. environmental and health
impacts

22 Gasiticaton. Factors atfecting. environmental and health impacts

2.3 Microbial conversion processes. Anaerobic digestion. fermentation, Factors affecting,
environmental and health impacts

2.4 Pvrolysis, Factors affecting. environmental and health impacts

Unit-111: Conversion devices

3.1 Combustors (Spreader Stokes. Moving grate tyvpe. fluidized bed).

3.2: Gasitler. digesters. Briqueting technology: Production of RDF and briquetted fuel.

3.3: Properties of fuels derived from waste 10 energy technology: Producer gas. Biogas, Ethanol
and Briquettes.

3.4: Aliernate Fuel Resource (AFR) - production and use in Cement plants, Thermal power

plants and Industrial boilers. Global Best Practices in Waste to energy production distribution
and use.Cireular economy



4. Teaching -1 eaning

Teaching prov

r

>

v

v

v v v

5. Assessment methods
gress towards achievement 0

Prog
r
»

>

- Attendance Requirements
Students are expected 0 atten

course. A min

Process

cen includes
hysical mode
ard hooks

Class teaching np
stand

ding and using

Recommen
Power point and animation video .
periodic interaction and Jiscussion on Pre* jous completed concepts
assignment

g to enhance tl

enhance t

Problem solving
Lab based practical
Industrial Field Excursion 10

e concept
he concept

f learning outcomes May be assessed using the following:

Problem based assignments:
boratory reports:

Practical assignment la
uding seminar prese

Oral presentations. incl ptation:
Viva voce interviews

Exams in regular intervals

ble to fully benefit from the

ctures in order t0 be a
hich a student may not be

d all le
ce is a must. failing w

imum of 75% attendan

permitted to appear in examination.

Suggested Readings

fied Natural Gas™. Gulf Professional Publishing 2016.

1. SaeidMokhatab «Handbook of Lique
h. and Goldstein . Modern Composting

2. Chiumenti, Chiumenti, Diaz, Savage, Eggert
Technologies . JG Press. October 2005.
3. Gary C. Young, "Municipal Solid Waste to Ene

Technical. and Renewable Comparisons". John Wiley & Sons. 2010.
4. Rogoff, M.J. and Screve. F.. 2019. Waste-to-energy: technologies and project implementation

Academic Press.
5. Hussain, C.M., Singh, S. and Goswami. L. eds.. 2021. Waste-to-Energy approaches towards

sero waste: interdisciplinary methods of controlling waste. Elsevier.

ray Conversion Processes: Economic.

12



CENTRAL UNIVERSITY OF JAMMU
Syllabus for MScin Environmental Sciences
Semester-|
Course Title: Environmental Tssues and Awareness
Credits: 2Contact Hours / Week: 2

Course | earning Outcomes (CLOs): On completion of this course the students will able to:
» Know the role of media and NGO on environmental protection

» Understand the relationship between humans and their environment
5 Articulate and apply the scientific methods along with regional knowledge in environmental
T\"\'\I\’\‘H\\n

v

Understand and evaluate the global scale of environmental problems
Able 1o understand the requirement of water conservation

v

- Examinali(;;\is;c_h_;dule N R

S MSE 7ﬁ_7 ESE | Total
- B s 12.5\7 25 | 50 |
COURSE CONTENT

UNITL: 1: ENVIRONMENTAL AWARENESS
1.1 Environmental education: formal and in-formal methods:

1.2 Role of media in environmental awareness. role of NGOs. public participation in
environmental movements

1.3 Current environmental issues. Environmental ethics, Ecotourism
1.4 Sustainable development goals. International Environmental Policies

UNIT-11 GLOBAL ENVIRONMENTAL ISSUES
2.1 Biodiversity loss- factors affecting and consequences
2.2 Ozone laver depletion. Sea level rise.
2.5 Acid Rain. Forest fires

> 2.4 Carbon sequestration and carbon credits

UNIT-111: CURRENT ENVIRONMENTAL ISSUES IN INDIA
3.1 Environmental 1ssues related to water resource projects

3.2 Water conservation-development of watersheds. Rain water harvesting and ground water
recharge

3.3 Nauonal River conservation plan — NamamiGange and Yamuna Action Plan.
3.4 Eutrophication and restoration of lakes. Conservation of wetlands, Ramsar sites in India




4. Teaching -Leaning Process

Teaching process includes

»
»
r
>

>

5. Assessment methods
arning outcomes may be assessed usl

Progress 0w

6. Attendance Requirements
Students are expected to attend all lectures in order to be able to ful
A minimum of 75% attendance is a must. failin

ng in physical mode

(Class teacht
and using standard b

Recommending
Power point and animation \ ideo

Periodic interaction and discussion

ooks

on previous completed concepts
Problem solving assignment

ng the following:

ards achievement of le

problem based assignments:
oral presentations. including seminar presentation:

viva voce interviews

r
»
>
» exams in regular intervals

Iv benefit from the course.
o+ which a student may not be permitted t0

appear in examination.

Suggested Readings

1.
2
3.

Steie. G. Economics and Environment
Srivastav. Sweta. Basics of Environmental Scie
Bhatt. S. Environment protection and sustainabl

nce. Anmol Publications Pvt Liud.
e development. APH Publishing

Corporation
Vishwanathan Prasad. An introduction to Environment.Rawat Publications. 2012
hers. 2011.

Vasudevan, Essentials of Environmental Science. Atlantic Publis
Tiwari. S.K. Environmental Science. Atlantic Publishers. 2011.
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R
"o CENTRAL UNIVERSITY OF JAMMU
Svllabus for MSc in Fny ironmental Sciences
Semester-|
Course Title: Soil & water quality analysis
Credits: 2 Contact Hours / Week: 2
Course Learning Outcomes (CLOS):0n completion of this course the students will learn
throughout the course about:
r‘ I'he concepts and principles of Soil Science
» | nderstand the role of soil forming factors and processes in soil formation
» | nderstand vanous soil physical. chemical ang biological properties and their impact on
plant growth.
» Working knowledge of water quality characteristics of water sources
~ Working knowledge of drinking water regulations and standards required to protect
public health and ensure compliance including: Safe Drinking Water
r Practcal Know Wdﬁf%hc Soil & water quality through Lab experiments

__d_ir - Examination Schedule j

e s MSE ESE Total |
S 2  ESE

12.5 12.5 25 50 j
COURSE CONTENT

Unit [:SOIL: AN OVERVIEW

1.1 Introduction: Definition of Soil, Properties of Soil. Soil water relationships

1.2 Chemical Properties: Acidity. Alkalinity. pH. Salinity. Reactions in Liming and Acidification
1.3 Biological Properties: Soil Organic Matter, C: N Relationships, N-Transformation
Sulphurand phosphorus Transformation

I.4 Feruliry Status of Soils. soil deficiency with respect to macro and micro nutrient components,
brief study of micronutrient & macronutrient. organic agriculture

Unit II: WATER: AN OVERVIEW
-1 Water availability: water stress index: Water Qualitv as a core thread

-2 Water quality and health issues and policy interventions
2.3 Potable water quality criteria: desirable vs rejection. National River Action Programme
2.4 Wastewater discharge standards. Impairment of natural water bodies. role of national and

international agencies in water health and sanitation

Unit III: SAMPLING & ANALYSIS (SOIL& WATER)

3.1 Soil Sample Collection and Processing. method of Soil Sample collection

3.2 To determine Soil Organic Carbon & Soil Organic Matter in given soil sample.

3.3 Collection and preservation of water samples from open well. tap. bore well. river. water

treatment plants. _ ) . . .
3.4 Determination of pH. Electrical Conductivity. Determination of Alkalinity. Determination of

Hardness (Total. Permanent & Temporary ).Determination of calciumin water

"
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4. Teaching -Learming Process | | | e
I ffective teaching and learning process for Soil and Water qualn) analysis  10° -

L ourse’s disciplinary content as per demand of
i and

ganizing the ¢
ning informatr

unential steps. First.or
ng \\ill

effective communicat
onvinee students how an
asses utilizing
ies through case

flve seq
jon leading to transtort
d why listen

the Industry. Second.
4 vanety of

Iy and specifically to-¢
Third. involvi
with engaging learning
on. Fourth. through learning
imolved practically to use new knowledge

knowledge clear
jo interactive cl

personally benefit them.
al approaches interspersed activit
ands on training demonstrati

And lastly students are

instruction
assessments.

studies and h
reinforce learning
and skills learned.

5. Assessment methods:
Specific assessment measure(s) Student v il be assessed in a variety of wad>
» Written 1g mu

» Laboratory reports

or practical exams. includin Itiple-choice exercises
and field project reports

» Practical evaluation in the lab and field notehooks

, Individual or group projects and presentations

6. Attendance Requirements

Students are expected to atten

A minimum of 75% attendance 1s @ must. failin

appear in examination

ble to fully benefit from the course.

d all lectures in order to be a
dent may not be permitted 10

¢ which a st

Suggested Readings

1 Standard Methods for Exa HA- AWWA- WPCE
2 Manual of water & waste wat
3. Text book of water and waste wate
4. Water supply & sanitary engineering by Birdie.
5. Introduction to soil laboratory manual -J.J.Harsett stipes.

6. Introduction to soil science laboratory manual. Palmer and troch - Lowa state.

7. Soil Sampling, Preparation and analysis. Marcell Dekker. Inc. New York.

8. Soil Sampling and methods of analysis. carter M.R. and E.G.Gregorich. 2007. 2nd E&.

9. Methods of soil analysis, Part. American society of Agronomy Inc.. Kuete. A Etat. 198

10. Nature & Properties of Soils. Brady NC (2018)
e/

mination of water & waste wate AP

er analysis. NEERI. Nagpur.
r engineering by H. K. Hussen.
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CENTRAL UNIVERSITY () JAMML

Svllabus for MSe in s fronmental Sciences
Semester-|

( onrse Title: Atmosphere and its processes
Credire?

Contact Hours/Week: 2

Course | earning outcomes (CLOS): A fiey |ye comy
nderstand tundamental design of Farh's

letion of course. the students will able to:
) Mmosphere.
atmosphe

of atmosphe

» [merpret thermody namic structure of ric processes
> crasp the role and implications

re phenomena in governing earth’s radiation
budeet
wderstand atmospheric eveles in te

"ms of pathways, burdens and reservoirs of major
components like carbon, oxygen, sulf

urand nitrogen across

: different spheres.
~_ Examination Schedule .
(1A ﬂi‘; 1 ESE ~ Total :
128 125 DT ——
COURSE CONTENT
> _\
UNIT-1: Overview

Histony and evolution of the earth's
1.2 Understanding

) -

atmosphere
the atmospheric strata

\leasures ot atmospheric composition: absolute concentration. fractional abundance
and number density

Concept of meteorology., meteorological parameters: pressure. temperature, wind
direction and wind speed. humidity and

solar radiation

UNIT-11: Atmospheric Thermodynamics and Radiative transfer
2.1 Understanding the laws of thermodynamics 1n atmosphere, the concept of air parcel,
the dry adiabatic lapse rate
2.2 Moisture parameters: mixing ratio and specific humidity, saturation mixing ratios and
" apor pressures. relative humidity; dew point and frost point
23 Lifting condensation level and normand’s rule.
24

The spectrum of radiation and blackbody radiation laws

UNIT - 111 Atmospheric Cycles
31 The aimospheric sulphur cyele: natural

and anthropogenic emission of SO,, major
patnways of sulphur compounds.

)
12

Ihe atmospheric nitrogen cyele: natral and

anthropogenic processes for nitrogen
fixation. Inter conversion sources and implicati

on of nitrogen containing compounds.
The global carbon cycle: the global mean ain

nospheric CO2 level, the flux of carbon
between various reservoirs. the six compartment carbon model of carbon cycele,

9%}
[.lJ
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formation and destruction of

odd oxyeen chemistry.

14 The atmospheric oxygen et le

ozone and OH radical

4. Teaching -1 earning Process: Teaching process includes
» Class teaching in physical mode

» Recommending and using standard books

» Power point and animation video

> Periodic interaction and discussion on previous completed concepts

Prohlem solving assignment

Lab visits. computer-based practical s t0 enhance the concept

5. Assessment methods
utcomes may be assessed using the following

Progress towards achievement of |
» Problem based assignments:
» Practical assignment laboratory reports:

» Oral presentations. including seminar presen

Viva voce interviews

earning ©
tation:

=,
»

» Exams in regular intervals

d all lectures in order to be able to fully benefit from the

6. Attendance Requirements
attendance is a must. failing which a student may not be

Students are expected to atten
course. A minimum of 75%

permitted to appear in examination.

Suggested Readings:
- Chemistry of the upper and lower atmosphere-

1. Finlayson-Pitts. B.J.. Pitts I.N.. J.. (2000)
d applications. Academic Press. US.
Chemistry and Physics: From Air

Theory experiments an
2. Seinfeld. J.H.. Pandis, S.N.. (2006): Atmospheric
ience publication.

Pollution to Climate Change. A wiley inter-scl
r V. Hobbs (2006): Atmospheric Scienc

3. Wallace John M. Jr., Pete
Survey. 2nd Edition, Academic Press. [SBN: 978-0127329512
Introduction to Environmental Engineering and

4. Gilbert. M. Masters & Ela, W. P. (2007)
Science. PHI learning Pvt Ltd.

by

e: An Introductor
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CENTRAL UNIVERST] Y OF JAMMU
Stllabus for MScin Environmental Selences
Semester-|
Course Title: Geo-Spatial Sciences Credits: 2 Course

Code: Maximum Marks: 50

1. Course Learning Outcomes (CLOs): Op completion of this course the students will able to:

» U nderstand the fundamental concept and practice of GIS
» Design creative application of geospatial e
» Demonstrate the use of GIS 10 ¢reate Interactive map for user’s choice
» | nderstand the skill required for professional level

and its advancement
chnology

2. Examination Schedule ]

- -\ISE;‘RZ_‘ ESE . Total
12.5 12.5 ——25—\—‘&— - aa—
=i SRR - s

3. COURSE CONTENT
UNIT 1I: FUNDAMENTALS OF REMOTE SENSING AND GPS

1.1 Fundaments of Remote sensing. spectral signature, basic characteristics of satellite

1.2 Satellite data characteristics, details of satellite of Indian and global origin

1.3 Basic principles of global positioning system (GPS), Concept of positioning in GPS, GPS
recenver basic functioning

1.4 Application of GPS in Defense. avian industry, surveying, DGPS
UNIT I: FUNDAMENTALS OF GIS
2.1 GIS concepts. Coordinate svstem and projections, GIS data modeling
2.2, Data structures- vector and raster data. pros and cons of data
2.3 Data mnputting. data storage. data editing. Hardware and Software requirement for GIS.
2.4 Data base management system (DBMS). online GIS data publishing

UNIT HI:APPLICATION OF GIS

1 GIS application natural resource management.

2 GIS application in hazard zonation mapping.

3 GIS application in generation of Digital elevation model.
3.4 GIS application in Atmospheric pollution.
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& TEACHING -LEANING PROCESS:
Teaching process includes
» Class teaching in physical mode
» Recommending and using standard books
» Power point and animation video

discussion on previous completed concepts

» Periodic interaction and

» Problem solving assignment
» Lab visits. computer based practical’s to enhance the concept

3. Assessment methods

Progress towards achieven using the

rent of learning outcomes may be assessed
following:

problem based assignments:

practical assignment laboratory reports:

oral presentations, including seminar presentation:

Y

viva voce interviews

Y V VvV Vv

exams in regular intervals

5. Attendance Requirements:
Students are expected to attend all lectures in order to be able to fully benefit from the

course. A minimum of 75% attendance is a must. failing which a student may not be permitted 1o

appear in examination.

Suggested Readings:
1. ITiHesand Kiefer Chipman: Remote sensing and Inmage interpretation. Willey
. Stephen Wise: GIS Fundamentals (Second Edition). CRC Press ‘

-
3. Robert A. Schowengerdt: Remote Sensing. Elsevier
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CENTRAL UNIVERSITY OF JAMMU

Svllabus for MSe in Environmental Sciences

Semester: 1

Course litle: Mushroom Farming & Production
on

Credity 2 Contact Hours / Week: 2
Course | earning Outeomes (CLOS):On completion of this course the students will be able to
\{\\

» Ntart a small business enterprise by liaising with different stake holders
» [ftectvely manage small business enterprise

» Take up Mushroom Cultivation and run i profitably

»Selection of important types of Mushroom and their cultivation

» Maintain Mushroom farm in a hygienic and scientific way

» Work out the economics of Mushroom Cultivation

—‘_“*.ﬁ_\——
Examination Schedule
I — ——‘—_E-‘—‘,__——__
- _ ClA MSE ESE Total

123 12.5 35 30
RS N

Unit 1: MUSHROOM CULTIVATION: AN OVERVIEW

1.1 Commercial Mushroom Cultivation. Present scenario and

prospects for Mushroom
Culuvation.

1.2 Description of edible tvpes. natural growth aspects and climatic requirements
3 Nelection of types of Mushroom and Sites Selection of important types of Mushroom,
Design and construction of Mushroom farm.

|4 Composting in Mushroom cultivation. Role of composting in Mushroom cultivation,

Appropriate materials to prepare different tvpes of compost.

UnitI1: BIOLOGY. DISEASE CONTROL & HARVESTING OF MUSHROOM
21 Bioogy of Mushrooms: Button. Strawd: Oyster-

General morphology, distinguishing
charactenstics. spore germination and life cyvcle,

2.2 Nutrient Profile of Mushroom: protein. aminoacids. calorific values. carbohydrates, fats,
vitamins &minerals. Different types of Mushroom growing facilities and fixtures.

-3 Discase control and pest Management Inspection of Mushroom bags or beds for early
detection of pests and diseases

2.4 Har\esung of Mushroom. Identification of right stage of Mushroom, Methods of harvesting
using approved cutting techniques for harvesting

- 7 L_ tr‘ o /
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Unit IE:CULTIVATION, DESIGNING& FARMING OF MIUSHROOM

U1 Cultivation System & Farm design: Fundamentals of cultivation system- small village
unit & lareer commetcial mnit. Principles of mushroom farm layout- location of huilding
plot. design of farm. bulk chamber. composting platform. equipments& facilities

3 Castine materials & Case running: Importance of casing mixture. Quality parameters
of casing soil. different types of casing mixtures. commonly used materials.

33 Cultivation of Button. Ovster and Straw Mushrooms: Collection of raw materials.

compost & composting.

34 Spawn & spawning, casing & case run. cropping & crop management. picking &

packing. Visit to relevant Labs/Field Visits

4. Teaching -Learning Process

5. Assessment methods: Specific assessment measure(s) Student will be assessed in - variety

Effective teaching and learning process for Mushroom Farming & Production involves
five sequential steps. First, organizing the course’s disciplinary content as per demand
of the Industry. Second. effective communication leading to transforming information
and knowledge clearly and specifically to convince students how and why listening
will personally benefit them. Third. involving interactive classes utilizing @ vanety ot
instructional approaches interspersed with engaging learning activities through case
studies and hands on training/demonstration. Fourth. through learning assessments.
reinforce learning. And lastly students are involved practically to use new know ledge

and skills learned.

of ways.

I
.

I'd

written or practical exams. including multiple-choice exercises
Field project reports on Mushroom Cultivation
Practical evaluation in the field or “ield notebooks. carried for Mushroom Production.

Design and construction of Mushroom farm (Lab Simulation) through project and case

studies
individual or group projects and prasentations

6. Attendance Requirements:

Students are expected to attend al' lectures in order to be able to fully benefit tfrom the
course. A minimum of 75% attendance is a must. failing which a student may not be

permitted to appear in examination

Suggested Readings

I.Mushroom Cultivation, Tripathi, D.P.(2005) Oxford & [BH Pubhshing Co. PNT.LTD. New

Delhi. Reference
2. A hand book of edible mushroom, S.Kannaiyan&K.Ramasamy (1980). Today & Tomorrows

printers & publishers, New Delhi

3.Handbook on Mushrooms, Nita Bahl. oxford & IBH Publishing Co
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CENTRAL UNIVERSITY OF JAMMU
Syllabus for MScin Environmental Sciences
semester | .
Subject L ourse Code No.

Subject Course Title: Intellectual Property Rights (IPR)
Course Credits: 2

: Contact Hours / Week: 2
Course L earning Qutcomes (CLOs): On completion of this course the students will able to:

» ldenufy ditferent types of Intellectual Properties (1Ps)

Recognize the crucia FIP | tyat;
» Rew gnize * e crucial role of IP in organizations of different industrial sectors for the
nurposes of product and technology dey elopment

Be taqmhar \}'\lh the pro.cesses of Intellectual Property Management (IPM) and various
approaches for conducting 1P awareness session

- Examination Schedule

KerY MSE
e ESE 1
123 12.5 23 % o |
= — | 50 |
COURSE CONTENT

UNIT-1: IPR (Intellectual Property Rights), Innovation & Knowledge

11 Knowledge — L.‘haracteristics and role in economic growth,Tacit and codified knowledge
knowledge as public good and “market failure’

12 Pre-1PR svstem of protection: Secrecy Trade guilds/Cartels
. 3 [PR . ( onsequentialist. right based justification and economic justification
| 4 Basic forms of 1IPRs: — Patent. copyright. trademark. industrial design,

UNIT-11: IPR in India
2 1 The Patent Act of India 1911 and the Indian Patent Act of 1970

22 IP rnghts in India and progressive harmonization with international standards. Patent
amendrent Act (2003)

>3 Case ~tudies giving examples of patents and technology transfer, access and affordability of
medicines in India

> 4 International organizations and Treaties (pre- TRIPs era): Paris Convention, Berne
Convention. Rome convention. WIPO. GATT. FAO. UNCTAD

UNIT=111: Debates on IPR and Development
11 IPR~ and technology transter

12 Tradinonal knowledge. IPR and Benefit sharing, Biopiracy. Breeders vis-a-vis Farmers
rights. IPR & Traditional Medicine. Private Vis-a-vis community -based ownership.

F.h,"\ IPR= vis-a-vis access & affordability of medicines |

11 Bavh-Dole Act and issues of academic entrepreneurship. advancement of sclence and

commer. ialization of univ ersity research.
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4. Teaching -1 earning Process 7 ‘ S -
Fifective teaching and leaming process for [PR. involves five sequential steps. First.
arpanizing the comrse's disciplinary content as per demand of the Industry. Second.
L‘i';L‘\'lr\g‘ communication leading to transforming information and knowledge : curf__\

and specifically to convinee students how and why listening will personally benefit
them ‘I'hird. ix1;'(w|\ ing interactive classes utilizing a variety of instructional approaches
interspersed with engaging learning activities through case <F1141c~ and hands on
training demonstration. Fourth. through learning assessments. reinforce learnimy. And
lastly shmdcnts are involved practically to use new knowledge and skills learned.

. Assessment methods

5
Specific assessment measure(s): _
» Oral Communications: The student will learn how to give oral presentation in context ot

course learned to corporate houses, over various communication tools. such as radios or
telephones. The student will also learn how to communicate clearly and effectivels
Reading: Student will complete written quizes, exams. presentation etc.

Critical Thinking: Students will be given various scenarios to practice during the course
of the program. These scenarios will help the student to develop their critical thinking

skills.

6. Attendance Requirements
Students are expected to attend all lectures in order to be able to fully benefit from the course. A

minimum of 75% attendance is a must, failing which a student may not be permitted to appear in

examination

Suggested Readings i
I. L.W. Canter (2002). Environmental Impact Analysis. McGraw Hill Book Co.. New Y Gy

2. International Chamber of Commerce (1986)\ICC Guide to Effective Environmental Auditing, ICC.
New York.
3. AD. Little (1990) Principles for conducting Environmental Hea

Environmental Assurance.

4. Ministry of Environment & Forests (1992) Policy Statement for Abatement of Pollution. Govt. ot
India, New Delhi.

5. Swaminathan, M.S (2002). The Protection of Plant Varieties and Farmers’ Rights Aot From
Legislation to Implementation. Journal of Intellectual Property Rights. 7. pp. 324- 329,

6. Vivien Irish (2000). How to Read a Patent Specification. Engineering Management Journal. \pril. pp. 71-

73.
7. Vasudeva, P.K. (2000). Patentigg biotech products: Complex issues. Economic and Political Weekl\

3726- 3729.
8. Wesley, M. Cohen and Stephen. A. Merrill (2004). Patents in the Knowledge Based Economy The

National Academic Press, Washington, DC.
9. Watal, Jayshree (2001). Intellectual Property Rights in the WTO and Des eloping Countries Oxford

ork.

Ith. and Safetv Audits. Centre for

University Press: New Delhi.
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DEPARTMENT OF ENVIRONMENTAL SCIENCES
CENTRAL UNIVERSITY OF JAMMU

Course Title: Instrumentation and analvtical techniquesCredits: 3

Course Code: Contact Hours / Week: 3
Course Learning Outcomes (CLOs):
On completion of this course. the students will be able to:
> Understand fundamentals of environmental sampling and analyvsis. _
» Gain understanding of principle. instrumentation and working of analytical techniques baseg

on three important fields viz. Chromatography. spectrometry and microscopy.
> Understand the basic laws governing the techniques along with the working knowledge of the

L

struments. which will lead to skill development.

- Examination Schedule

CIA . MSE ‘ ESE Total
| |

B 18.75 18.75 37.5 | 5
COURSE CONTENT

UNIT I: Fundamentals of sampling and analysis
1.1 Standard protocol for sampling of air, water and soil.

1.2 Gravimetric analysis and Volumetric analvsis.

1.3 Principle. structure and working of pH meter: Conductivity meter andSound leve! meter.
1.4 Standard extraction and sample preparation techniques: ultrasonication. soxhlet EXIraction  gghmmen

microwave digestion system.

UNIT II: Chromatography techniques
2.1 Basic terminologies and laws of chromatography.

2.2 Principle, instrumentation and working of paper chromatograph . thinlayer chromatography and

columnchromatography.
2.3 Principle, instrumentation and working of Gas chromatography (GC) andCras chr imatography -mass

spectrometry (GC-MS).
2.4 Principle, instrumentation and working of Hi

chromatography.

gh Pressure Liquid Chromatography (HPLC) and lon

UNIT III: Spectrometric techniques

3.1 Basic terminologies and laws of spectrometry.

3.2 Principle, instrumentation and working of UV-Visible spectrophotometer.

3.3 Principle, instrumentation and working of Flame photometer and \tomic absomtion spectrosc:

(AAS). n
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L 1 Panaiple. mstrumentation and working of Inductiy |y coupled plasma atomic emission spectroscopy
CPAES) andInductivey coupled plasma mass spectrometny (ICPMS). XRD

" -

{NIT IV Microseopy techniques

|1 Basic terminologies and laws of MICTOscopy
- ) .
1 > Prnciple. mstrumentation and working of Phase contrast and Fluorescence microscopy

L% prneiple. mstrumentation and working of | lectron microscopy: Scanning electron microscope
SEM) and 1 ransmission electron I\“CI‘l\S\_‘ﬂpg (TEM),

1.4 Principle. nstrumentation and working of \-ray fluorescence: Energy dispersiveX-ray fluorescence
ad wavelength dispersive Neray fluareseence

1. Teaching -Learning Process
Teaching provess mcludes

» Class reaching i physical mode
» Recommending and using standard books
» Power point and amimation video
» Penocic interaction and discussion on previous sompleted concepts
» Problem solving assignment

-

Lab visits. computer based practical s 1o enhance the concept

2. Assessment methods

Progress towards achievement of leamning outcomes may be assessed using the following:
- Problem based assignments:

~ Practical assignment laboratory reports:

r

Oral presentations. including seminar presentation:
» Vivavoce interviews

Al

Exams in regular intervals

3. Attendance Requirements

Students dre expected o attend all lectures in order 1o be able to fully benefit from the course. A
mimmum of 7

"o attendance iIs a must. failing which a student may not be permitted to appear in
s\aminaton

Suggested Readings

I Textbook of quantitative chemical analysis by Vogel. I & Mendham. J. Vogel's.
2. Practical Handbook of spectroscopy by James W. Robinson.

3. Quanttving Uncertainity in Analytical Measurement by Ellison and William.
4

Ihe Frness for purpose of Analytical methods by EurachemGuid.

Spectrometric Identification of Organic Compounds. John Wilev and Sons Inc. New York. 2008
by R Silverstein. F.X. Webster.
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1
CENTRAL UNIVERSITY OF JAMMU
Svllabus for MSc in Environmental Sciences

Semester-lI1 y .

) itle: Risk Assessment & Disaster Manageme .
( our:w T:ﬂe. e Contact Hours / Week: 3
oL etion of this course the students will able to:

i S : On compl
Course Learning Outcomes (CLOs): ( | .
> Inteerate knowledge analyze. evaluate and manage the different public heallh jp s of
’ a . ' / q S . analyze
disaster events at a local and global levels. will develop the skills to dcscrlbe_ an! % and
evaluate the environmental, social. cultural. economic. lecal and organmizational aspects

influencing vulnerabilities and capacities to face disasters. _
N i F ¢ ay
Will develop the skills on the knowledge and understanding of the International Strateg!,

’ Disaster Reduction (UN-ISDR) ulong with the implementation of Disaster Risk Reduci

(DRR) Strategy.
a) Examﬁinatimlgcﬁ'd_uTe.__ﬁ:77_:_ _7 - COLRS
CIA ~ MSE ESE Total E
| . . CONTE
18.75 ' 18.75 37.5 75 NT

UNIT - I: RISK ASSESSMENT & MANAGEMENT
1.1 Concepts of Environmental Risks Definitions for Environmental Risk.
1.2 Concepts of Hazard, exposure, dose and response with special reference to Risk - Public perception

of Environmental Risk — Communication of Risk.
1.3 Developmental activities/projects/programmes required to carry out Risk assessments

1.4 Contingency Plans for Risk Management.
| [

UNIT - II:RISK Vs DISASTERS

2.1. Risk Exposure Assessment — Risk Characterization.

2.2 Hazard Operability study: Hazard Assessment. Hazard Sur ev. Risk Analvsis
quantifying risks and Risk Reducing measures.

2.3 Environmental Concepts of Disasters - Natural and Human-made

2.4 Understanding the causative factors vulnerability. their analvsis and
implications of Earthquakes. Avalanches. \ olcanic eruptions. landslides. floods and tsunamis,

cyclones. hurricanes. typhoons. tornadoes.

New developments in

¢valuation. Environmental

UNIT -II1: DISASTER& IT'S MANAGEMENT CYCLE

3.1 Disasters due to nuclear d@cal and biological disaster

3.2 Earthquakes in the areas ofvlﬁrger dams. forest fires and wild life destruction.
3.3 Disasters Mitigation and Disaster Management Cyvcles

3.4 Identification of Disaster prone areas and high nisk groups
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‘ostdisaster environmental problems and their
management

yerelopment o Dsaster Mitigation Plans

2 Teaching -Learning Process
EIYectnNg h‘.h’hl“q_‘ and 1'.‘.“'1“11}1 Process ﬂ“‘ R]gk ‘f\gg\\ggvmcnt

seps bt ore

& Disaster Managementinvolves five
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anstorming information and knowledge clearly and

stenmewall personally benefit the
Aney of instructional o
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. s rhy s}
N O nrosueh

wining demonstration.  Fourth, through learning
RRCRN S vntoree fearming. And Rastly students are involved practically to use new knowledge
RATCEESN SRR

6. Assessment methods

Al

SPRCITIC assessment measure(s) Ntuden; Wil be assessed in a variety of wavs,

W nitten or practical exams, including multiple-chojce exercises

Parucipation and organizing a mock-disaster dri]|
Indinidual

Y

OT 2roup projects and presentations
arauon of Disaster Management Plan & Emergency Response Pl

Al

Prep an of Organizations
. Attendance Requirements
Students are expected to attend all lectures in order to be able to fully benefit from the course. A

mimimum of 3% attendance is a must. failing which a student may not be permitted to appear in

examination
Suggested Readings

Gilbert. M Masters (2000) Introduction to Environmental Engineering and Science. Prentice Hall of
India Pyvi. Lic.. New Delhi.

- Khioliva. R.K. (2004) Environmental Pollution: Management and Control for Sustainable
Developmem

~oSantras SO (2001 Environmental Science. New Central Book Agency (Pvt) Lid., Kolkotta.

= Susan. L. (Ed)i1999) Environmental Risks and Hazards. Prentice Hall of India Pvt. Lid.. New
Delhi.

S Gopal Bhargava 1992, Environmental Challenges and Ecological Disasters. Mittal Publication, New
Delhi.

6. UNCHS (1983) Planning for Human Settlements in Disaster Prone Areas, UNCHS-Habitat.



CENTRAL UNIVERSITY OF JAMMI
Syllabus for MSc in Environmental Sciences

Semester-I1

rse Title: Energy & Environment

Cou

Credits: 3 | Contact Hours / Week: 3
Course Learning Outcomes (CLOs): Atend of the course. the student will be able to represent the
[\'nm\'lcdgt‘ on

How the energy sources affecting on the surrounding environment
know about advantages of renewable energy sources

Able to understand the energy. environment and climate change concerns
Know about the various climate changes agreements and policies at national and S

international level
d the routes for energy conversion and management

A R

» Understan

COURSE CONTENT

Unit-I: Basic Introduction to Energy

].1: Energy and power, forms of energy. primary and secondary energy sources. renewable energy

potential.
1.2: World energy production and consumption. Impact of Energy on Development

I.3: Energy prices and affordability. Social and environmental aspects [N
| 4: Factors affecting India’s energy development: Economy and demographics Policy and institution

framework

Unit-I1: Renewable& Non Renewable Energy Sources
2.1: Solar radiation Availability, Instruments for measurement for Solar Radiation. Indian Solar Energ:

Mission,
2.2: Wi : / i i 3 i :
. Wind Energy, Indian Wind Energy Potential. factors influencing
, 2y, Inds E
;;nd speed monitoring, impact on Environment
.3: Hydro S
convey. power Energy. Present status of Hydro Power. Ocean energ)
rsion a i / i : "
ot nd tidal energy conversion. Geothermal Energy. types
d . ~ N ’
24 B power plants; Nuclear Energy. :mpact on Environment
- Blo-Energy Scenario, Biomass gen d ' ' 1011 A
Convetsion Process s It 1 1 generated energy resources (Biogas. Biofuel. Biohydrogen etc.)
S Impact on Environment. Coal & Petroleum

wind. wind shear. turbulence.

resources. ucean wave energ)
of geothermal energy sites.

Unit-I11: En ;
11 Overvieue;rgz’ ]Er;wronment and Climate Change Concerns
global environ . ‘
fuels, Environment vironmental problems.” Elementary ideas of renewable energ) sources Fossil
al pollution sources and classification ' - .
S O

D




I nuironmental degradation due to Energy production and utilization, Pollution due to thermal
*ewer statons. Evironmental aspects of Wind Fnergy Farms: Environmental aspects of Nuclear power
ceneration. Nuclear waste dispasal. Impact of Hydro power generation on Ecology and Environment
Global Warmmg. Chimate Change Concerns. Climate Change i India. Kyoto protocol, ('lean
Development Mechamsm (CDM]. Carbon Fund Concept of Carbon credit: Impact of Climate Change
or Glaciers. Rivers and Water Resources: Climate Change Policy Issues in Himalayas

1 Iprernatonal Status of Chimate Change Pohies. Indian Action Plan on Climate ("hange.

Unit-1V : CONSERVATION AND MANAGEMENT OF ENERGY
4 1 Environmental degradation due to energy production and utilization

| > Principles of energy conservation

-
T Obectives and principles of energy management

-

4.4 Fnergy Auvait need. tvpes. and methodology: BEF: objectives and implementation strategies

3. Teaching -Leaning Process
*‘ caching process includes
» Class reaching in physical mode
» Recommending and using standard books
» Power point and animation video
~ Penodic interaction and discussion on previous completed concepts
~ Problem solving assignment
» Field come lab visits 10 enhance the concept
6. Assessment methods
Progress towards achievement of learning outcomes may be assessed using the following:
~ Problem based assignments
» Pracucal assignment laboratory reports
» Oral presentations. including seminar presentation
~ \lvavoce interviews
~ Exams in regular intervals
". Attendance Requirements
Sudents are expected to attend all lectures in order to be able to fully benefit from the course. A
mimimum of 73y attendance is a must. failing which a student may not be permitted to appear in

examination.

Suggested Readings
Pwidell. J. 2021, Renewable energy resources. Routledge.
2 DaRosa. 2\ and Ordonez, J.C.. 2021 Fundamentals of renewable energy processes. Academic Press.
5. Patel Mokoand Beik. O 2021 Wind and solar power syvstems: design. analysis, and operation. CRC
press.
4 Roorda. N 2020. Fundamentals of sustainable development. Routledge.
2 Ehrlich. R and Geller. H A . 2017 Renewable energyv: a first course. CRC press.
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CENTRAL UNIVERSITY OF JAMMU
Svliabus for MSc in Environmental Sciences

semester: 1

Course Title: Natural Hazards and Disaster Managements in Himalayas  Course Credits: 2

Course Code: Contact Hours / Week: 2 Course Learning Outcomes

(CLOs):
» To provide basic conceptual understanding of disasters.

1o understand approaches of Disaster Management

Al

»To build skills to disaster response.
» To have knowledge about past events of disasters in the Himalayan region and future

preparedness.
T Examination Schedule —
A MSE ESE Total |
s s 3 | %
COLURSE CONTENT

Unit I: Introduction to Disaster

o1 Understanding Disasters: Meaning. nature. characteristics and types of Disasters.

1 2 Causes and ettects. Hazards and Disasters. Risk. Vulnerability Analysis.

1 3 Geological and Mountain Area Disasters: Earthquakes. Landslides. Snow Avalanches, GLOFs.
| 4 Other Mountain Disasters: Floods. Flash Floods and Cloud bursts.

Unit II: Disaster Sensitivity of Himalayas

2.1 Reasons of vulnerabilities of Himalayas to Disasters
2.2 Geology and Tectonic of Himalaya.

2 3 Main disasters of Himalavas: Causes. and Assessment. Landslides in Himalayas. Seismicity
assoclated with Himalavan terrain.

2.4 Anthropogenic threats and Geo-environmental vulnerability of Himalayan.

Unit [11: Case Studies of Important Himalayan Disaster

3.1 Kangra | arthquake (1903) . Untarkashi Earthquake (19917 Bhuj Earthquake 2001.
3.2 Chamoli =arthquake (1999 . Kashmir Earthquake 2003

3.3 Kedarnatn Disaster (2013) Kaahmir tloods 2014 .

24 Ronti Gad Landslide Chamoli (2021). Cyclone and Tsunami 1999, 2004



S, Assessment m ethods

Progress tow ards achiey cment of f\‘ﬁl'ﬂlny Outcomeg Mmay
- » Problem based assignments:
> Practical assignment laboratory repors:
> Ora presentations, inchlding SeMminay Presentatiop.
* Viva voce nterviews

» Exams in regular intervals

6. Attendance Requirements
Students are ExXpected to attend all lect

mimmum of 759, attendance |5 5 must, thiling Which g studen;
eXamination .

Learning Outcome:-
# Support the basic underst

ents that occurred jp the Himga]
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Sharmg, RK. & Sharma. G. (2005) (ed) Naturg Disaster. APH Pupish;
Delh;.

Sahnj, Pardeep et.al.
of India. New Delh;

Gupta g g Niar $.S ang Chatterjec § (2013) Disaster Managemeny 4
of Ln\imnmemal Knowledg& Naros

Valdiyg, K.S ¢ 1998, E}pvironmen!al Geology: Tata I\/IcGra\\-HiH. New Delhi
F
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CENTRAL UNIVERSITY OF JAMMU
Syllabus for MScin Fn ironmental Sciences

cemester-11
C ourse Title: \lternate Fnergy Fuels
Credits: 2

Course Le

Contact Hours / Week: 2

arning Outcomes (( 1.0s): Afier completion of course. the student will be able to

Rasics of the need of alternative fuels

r

, 1 nderstand about alcohol fuels
» Apphcations of biodiesel and synthetic fuels
[ se of gaseous fuels n Internal Combustion engines

 future green fuel for the cake of environment

-
» Apphcatons o
F xamination Schedule

ClA MSE ESE [ Total
"""]ii')'"“_”’wﬁzs"”4k” a5 s
I

COURSE CONTENT

Unit I: Need for Alternative Fuels

| 1: Sources for constituents of Exhaust gas emission on environmenta

| condition of earth (. COX. NOx,

~Ox. 020

pollunon created by Exhaust gas emission in atmosphere-Greenhouse effect,

greenhouse effect. [mpacton Flora and Fauna

d Carbon credit calculations-Emission norms

2- Etfects of
1- Factors atlecung
| 4 Swudy of Ulobal Carbon Budget. Carbon foot print an

BS — VI and procedures for confirmat

as per Bharat. Standard up to ion on production.
Unit 11: Bio Diesel and Svnthetic Fuels

used for production of Bio Diese Neem oil, Sunflower oil, Soyabean

- 1 Base materials | (Karanji oil
| \Mustard oil. Palm o1l. Jatropha seeds)

~. Process of separation of Bio Diesel. Properties-Diesel ble
Esterification. per

~\'arious \'egetable oils for Engines -

nded with vegetable oil.
formance and emission characteristics of

[ I )
PR

Engine.

2 4: Algae Biodiesel. Di- nd Eco Friendly Plastic fuels (EPF).

Methyvl Ether (DME). P-Series. a

Introduction to Hydrogen and Biogas systent.
ors affecting the

|
2: Properties. sources and methods of production ©

Unit I11: Hyvdrogen and Biogas
f Hydrogen and biogas. Fact

e in Sl engine & C1 engine

process
wel for 1C engine/

3.3 Storage and Transportd

3 4: Economics of Applicat
evant Labs

and biogas. Usag

tion of hydrogen
[rogen (Liquid hydrogen) as f

on and Advantages of hy¢

hvdrogen car. Visit 1o rel Field Visits

m =
— - ' )
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5 Pperiodi€ interaction
5 Problem solving
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senunar presentation;
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tailing which a student may not be
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»
I

7. Attendance Requi
Students are €X
minimum of 75%

~ McGraw Hill HED Publications. 4th ed,

examination.
Suggested Readings
1. Ganesan V. “Internal Combustion Engines
2017
“Internal Combustion Engine Fundamentals™. McGraw Hill Education. 1st
Universities Press: Istediton. 2006.

2. John Heywood.

edition. 2017.

3. Viswanathan. “Fuel Cells: Principles and Applications’
K. s..

4. Lee. S.. Spei . : -
peight. J.G. and [.ovalka. S.K. ed 2014. Handbook of alternative fuel

Fuels. and (hemicals: Donald L.
ISBN

technologies. crc Press.
5. Christi ; i
Kmsshn;l::;; D..G.I.) 2000. Biomass tor Renewable Energ)
, m 5 325 ) Se
ic Press Lid.. 525 B Street. Suite 1900. San Diego. CA 92101-4495.

0-12-410950-0.



CENTRAL UNIVERSITY OF JAMMU
Syllabus for MSc in Environmental Sciences

Semester-11
Course Title: Waste as a Resource
Credits: 2 Contact Hours / Week: 2
Course Learning Outcomes (CLOs): On completion of this course the students will able to-
» Gain knowledge on strategies and solutions for solid and liquid waste management
» Suggest and describe the suitable technical aspects for management and recovery from particular

b

waste

» Able to describe various thermal, thermo-chemical, biochemical and biological conversion
techniques of waste into resources

- # Understand the concepts of recycling, resource recovery and integrated resource recovery

~ Able to understand the process of resource and value-added products recovery from waste

Examination Schedule

CIA ‘ MSE ESE Total
12.3 ‘ 12.5 25 50
COURSE CONTENT

UNITI: I: INTRODUCTION TO WASTE
1.1 Waste- sources, types, characteristics
1.2 Solid waste and its management practices

. 1.2 Liquid waste and its management practices

1.4 Integrated resource recovery. Environmental impacts of waste recycling

UNIT-II CONVERSION TECHNIQUES
2.1 Thermal and Thermochemical conversion of waste- pyrolysis, gasification, incineration
2.2 Biochemical conversion of waste- methane generation, anaerobic digestion
2.3 Biofuels from waste: Methods and processes for utilization of waste for production of fuels
2.4 Environmental impacts of conversion techniques for resource recovery

UNIT-III: RESOURCE RECOVERY
3.1 Electronic waste generation, recycling and resource recovery
3.2 Hazardous waste- recycling and environmental benefits
3.3 Resource recovery from flue gases
3.4 Case studies and commercial success stories related (0 resource recovery

\ ] o~ o
~EY Y ’\‘ . c (' \ L Q




CENTRAL UNIVERSITY OF JAMMU
Syllabus for MSe in Environmental Sciences
sullabus for the Master's Degree Programme in Environmental Sciences
\(\m(‘s“‘t‘-"
Course Title: Sustainable Development Credits: 2
Course Code: Contact Hours / Week: 2
Course Learning Qutcomes (CLOs): On completion of this course the students will learn:
» The Sills tor enteally analvang the social. environmental and economic dimensions of
sustamatilin
» The capaaity tor integrative thinking and practice will be enhanced
» The Integranon of theoretical knowledge with practical application in the pursuit of the current
market rends

Examination Schedule |

. MSE ESE Total
Cons s s 50 |
COURSE CONTENT

Unit 1: SUSTAINABLE DEVELOPMENT: MEANING, POLICIES & PROGRAMS
1 [ ngerstanding sustainable development. Definition and dimensions of sustainability, The ecological
1001print and carryving capacity
2 Global challenges of sustainable development:Our common future report. Agenda 21 and
\illenium Development Goals. Earth Charter. domains of sustainability-Economics, ecology.
polities and culture.
13 National Action Plan on Climate Change. National sustainable development strategies in India:
Twenty point program of Govt. of India. Key programs introduced to increase agricultural

—

productivity and profitability
| 4 Policies and programs relevant to sustainable development in India key legislations relative to

sustainabie development.

Unit-11: SUSTAINABLE DEVELOPMENT: PLANNING, STRATEGIES & MANAGEMENT

2.1 Strategies for promoting sustainable development-International Trade-TRIPS.IPR: Important current
issues and areas of debate in relation to sustainable development.

2 Business strategies and sustainability . Business and sustainability-Concept of responsible business.

3 Principles of sustainable development in business planning and management.

4 Indicators for sustainability - Introduction to Nature s Living Planet Index developed by WWE,

J Lo
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Unit 11: SUSTAINABLE lef\'l"l.()I’MICN'I':

('le\LIAF.NﬂF,S. IN

Happy Planet Index Cross domestic Producer. Human du\clnhment Ndex \u\mm-nhilit fepor
LI B sy SUST A ns . g S Y repor in
.2 Corporate social responsibility ~\U-\Idl|]d|1|\ urban dc\‘clnpmem, l'rhqmmhun , g
Sa i < h ( ! |
Environment.

3.3 Rural and Urban planning for Sustainable deve

lﬂ]‘[llt‘n[ .
> 4 Smart \‘]‘[].t\ (( ase -\IUJ_\‘: .]."lllllllll) ‘I'.l.(\ln !i ~
b < < E <

Ireen Building-LEED

> . “ertification
al footpring. . Arch1teclure~ Eco industrig) parks | bar
1
farming..
4. Teaching -Learning Process

Effective teaching and learning pProcess for Sustainab|e De\'elc)pmemm\ol\e\ five sequentia| tens
First. organizing the course’s disciplmzzr_\ Conteny as pPer demang of the Indust .
communication leading 10 transforming

convince students how and why |

. Second. effecn\“
d knouledge Clear]y 1
ixtenin&t1 Will person: g i
classes utilizing a variety of insqr

and speciﬁcall_\

- iy olving INterag
uctional approachesg inlc‘rspersed With engag;
through case Studies and hands On trainj

gaging lcammg
ng, dcmonstralion. F

reinforce learning. Ang lastly students are
learned.

lve
ACTUN injeq
lcaming assess

S. Assessment methods |
Specific assessmen; measure(s) Student )| be assessed avariety of wavs,
~ Written or practical exams. includi

# Case studjes and fi

#  Practica] evaluation ip the field/

Inctustry
~ Coursework such

as essays, posters. models

Suggesteq Readings

1. Sustainab|e deve]opmenl in India- Stockt
MOEF.20I l.

2. World Resoy

Reporting on Enviromnental Po
Instityge. Washington_ DC.
3. Adger. WN.. Browp. K. Fairbrass.
st;slt?:nability: lowards 5 thick' analysj
- ).

4. (‘onne]l_\, I

aking in the fUn up to Rio-2()- Report Prepared by TER] for
fees Institute (1995) "Enyir mental Indicarors:

A Systematic Approach 10
licy Per!brmancc i the Context of S

\Ic;zsurmg &
ustainable Dey clopment”. W\

orld Resources
1. Jordan. A Paavola, ) Rosendo. § Seviang, (

(2003) Goy crnance tor
S of eny imnmemu! deciaionmaking.

Environment ang Planning A 335 )093
and Smith. G. (2003

. ~ ac y ge. Lt\ndl‘”
c : ). Politics and the [y ronment: from theon 10 practice. Rq utledge
arter, N, (2001) The Politics of (he EMVironmen. ¢ ambridge U
6. Leach, M ones.

IVersity Press: Cambridge
Ynne, B (2005 Science and Citizens:

> |T
ed b Globalization and the Lhallcngn ¢
Engagemenlled books, Londoy
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CENTRAL UNIVERSITY OF JAMMU

Sylabus for MScin 1'm ironmental Seiences
Semester-11

Course Title: Introduction to Atmospheric Ae
Credits: 2

Course Learning Outcomes (CLOs):

» Gam fundamental underst

rosols

Contact Hours / Week: 2
On completion of this cotlrse, the students will be able to:

anding ol role. importance and direct as well as indirect
mpieanons ot particles in the Jowe atmosphere

» Understand the aerosols-climate change connection.

= Understand the phy sical. chemical and brological attributes of

aerosols.
Examination Schcilule
C1A MSE ESE [ Total

23

<~ 12.5 [ T B a—

COURSE CONTENT

UNIT - I: Particles in the lower atmosphere

1.1 Basic terminologies and properties of atmospheric particles.

\Variatons in aerosols,
Reactions mvolved in particle formation and
erosois-cloud interactions.

2 Npaual and temporal

growth: nucleation, condensation and coagulation.

b

UNIT 11: Understanding the aerosol - climate change connection
-1 Optical properties of aerosols.Aerosol scattering and colors in the atmosphere.
-.2 Hygroscopic properties of aerosols. homogeneous and heterogeneous nucleation.
-.% Darect implications of aerosols on the climate svsten.

= -+ Indirect implications of aerosols on the climate system.

UNIT 11:Physico-chemical and biological attributes of aerosols
3 1 Size distribution and chemical composition of aerosols.

3.2 Major compound classes and atmospheric tracers used in source apportionment.

Definition. nawure. sources and 1 pes of bioaerosols.
34 Traditional and modern methods of anals sis.

1 i:\' % W Q, (
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6. Attendance Requirements
Srudents are expected 10 attend a
759% attendance is @ musl. failir

I] lectures in order to be able to fully benefit from the course. A

8)\'3.1111113[]0]1. ' 1 ' | |

Suggested Readings

; g':cil:lr:;ér.lﬁ(QIE)QfJiSC‘Zrzwnac;e(Eus Aerosol. Springer. The Netherlands
3. EIJIIE]:: .f\;ihaf?/lic;lAm]eyjmﬁrsclelu):i)lll:flli]:z:ii:%rn Chemistry and Physics: From Air Pollution w
4 PHI leamir;?: va[ Ttsd& Ela, W. P, (2007): Introduction to Environmental Engineering and Science
- Andrew j ” ) | L
. ws, D. G. (2010): An introduction to atmospheric physics 34 E diti . . )
VSICS. - on. Cambridge universit

fd /% . %
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CENTRAL UNIVERSITY OF JAMMU
Syllabus for MSc¢ in F s ironmental Sciences
Semester-11

Course Title: Remote Sensing &lmage Processing Fechniques
Credits: 2 #

3

Contact Hours / Week: 2

Course Learning Outcomes (] Os): On completion of this course the students will able to:

~ Understand the tundamenal coneeptand practice of remote sensing and its advancement

~ Desigr creative apphication of remote sensing technology
Jemonsrate the Use of imane mmeace: 3 - i ‘ i

»  Demonstrate the use of mage processing software to create interactive map of satellite data

1 et ard N : - . . N .
~ L nderstand the skill required for professional level

Examination Schedule

ClA MSE ~ESE Total
12.5 12.5 25 | 50 i
COURSE CONTENT

UNITI: FUNDAMENTALS OF REMOTE SENSING
I'1.T Components of remote sensing. satellite orbits, Characteristics of satellite data
1.2 Processes involved in atmosphere-energy and land surface-energy interaction,
I.> Stephen Bolzman law. Weins displacement law. atmospheric absorption spectra.
4 concept of atmospheric windows. spectral signature curve. radiometric quantities

UNIT IE:DIGITAL IMAGE PROCESSING
2.1 Structure of digital image. concept of band. Par. multispectral and hyperspectral data
2.2 Linear stretching. Histogram equalization. binary and grey level slicing
2.3 Concept of spatial trequencies. low pass filter. vigh pass filter and edge enhancement
2.4 Spectral biasness and band ratioing. supervised and unsupervised classification. indices

UNIT HI:APPLICATION OF GIS
> 1Remote sensing application for vegetation mapping.
3.2 SAR data characteristics and its application.
.3 Remote sensing application in cryosphere and oceanic studies.
34 remote sensing plattorms. scope of RS as protession. remote sensing satellites.

R Y




4. Teaching -Leaning Process

Teaching process includes
= Class teaching in physical mode
> Recommending and using standar hooks
» Power point and animation video
> Perodic interaction and discussion on previous completed concepts
> Problem solving assignment )

> Lab visits. computer-based practical's to enhance the concept

n

. Assessment methods
Progress towards achievement of learning outcomes may be assessed using the following: Qg
» Problem based assignments: =
» Practical assignment laboratory reports:
» Oral presentations. including seminar presentation:
Viva voce interviews

Exams in regular intervals

6. Attendance Requirements

Students are expected to attend all lectures in order 1o be ab|
minimum of 75% attendance is a must. failing wt
examination.

€ 1o fully benefit from the course. A

nich a student may not be permitted 1o appear in

Suggested Readings

I. Lillesand Kiefer Chipman: Remote sensing and Inmage interpretation. Willey —~—
2. Stephen Wise: GIS Fundamentals (Second Edition). CRC Press

3. Robert A, Schowengerdt: Remote Sensing. Elsevier

(:;L,;,\?C, \AN % E\T
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CENTRAL UNIVERSITY OF JAMMU
Svllabus for MScin Enviconmental Sciences
semester-l1
Course Title: Vermitechnology

Credits: 2 Contact Hours / Week: 2
Courve Learning Qutcomes (CLOs): At the end of the course. the students will be able to

g nderstand the importance of vermi-technology and their socio-economic henefits

7 dow o produce good qualiny of N ermicorpost and Vermiculture

» Acguire skills tor entrepreneurship

Examination Schedule

COULRSE CONTENT

Unit-1: Introduction
11 Vermitechnology: definition. economic importance. their value in maintenance of soil structure,
role as four r's ot recyching reduce. reuse. recyvcle. restore.

Role i bio transformation. residues generated by human activity and production of organic
tertilizers. How does nature works. Matter and humus cyele (product, qualities).
|.3: Ground population. transtormation process in organic matter. Selection of the right worm. Useful
species of carthworms. Local species of earthworms.
! 4- Exouc species of earthworms. Key 1o identify the species of earthworms, Complementary activities
ot auto-evaluation

Unit-11: Vermiculture

2.1 Common species for culture: Environmental parameters

2.2: Culwre methods - wormery - breeding techniques. indoor and outdoor cultures - monoculture and
polvculture — merits and demerits.

2.3 Farthworm hiology and Rearing: limit factors (gases. diet. humidity. temperature. pH |, light, and
chimatc factors)

2.4 Physio- chemical parameters of vermicompost

Unit-111: Wastes and Vermicpompost

312 Vermicomposting of wastes in field pits. ground heaps. tank method. roof shed method, static pile
windrows. top tfed windrows. wedges & bin method. harvesting the compost. storage.

320 Vermiwash-Preparation and application. Pest and ciseases of earthworms. Frequent problems

33 Applications  of  vermiculwre:  Vermuculture  Bio-technology.  vermicomposting, use of

vermicastings in organic tarming horticulture.

L £ 1 — K
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Farthworm® for managemen! of municipal celected biomedical solid wastes: as feed bait f

& < e X 3 ~giaptd ) i . ‘ ' y

~ulture fisherte of regeneration. Potentials and constraints for vermiculture in [ndia. Vi

8 : " - -
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6. Assessment methods
at of learning outcomes may be assessed using the following:

Progress towards achieveme
» Problem based a
Jaboratory reports:

practical assignment
ncluding seminar presemation:

ssignments:

r
» Oral presentations. i
Viva voce interviews

I'd
Exams in regular interv

> als
benefit from the course. A

to be able to fulls
rmitted to appear in

7. Attendance Requirements:
student may not be pe

Students are expected to aten
minimum of 75% attendance is

examination.

d all lectures in order
a must. failing which a

Suggested Readings

1. Munroe, G.. 2007. d vermiculture organic agriculture
centre of Canada.
2. Nagavallemma, K.P.. Wani.

Sahrawat. K.L.. 2004. Vermicomposting:
Global Theme on Agroecosystems Report no. 8.
Jason Johns. 2015. Worm Farming - Creating Compost al Home with

13: 9781508687429
4. Panda. H.. 2013 Integrated organic !

Manual of on-farm vermicomposting an
§.p. Lacroix. S.. Padmaja. V-V Vineela. C.. Rao. M.B. and
Recycling wastes into valuable organic fertilizer
\ ermiculture. ISBN-

ESS PRESS

arming handbook. AS[A PACIFIC BUSIN

Inc..




CENTRAL UNIVERSITY OF JAMMU
Syllabus for MScin Environmental Sciences
Syllabus for the Masters Degree I
Semester - 11
Subject Course Title: Environment:
Course Credits: 2

rogramme in Environmental Sciences

Auditing & Economics Course Code No,

Contact Hours / Week: 2
1) \ i . . '
‘ omes ({CLOS): By the end of this unit. students should be able to:
» Explam what environmental auditing i
. D

Course Learming Oute

and how it originated
> valnes tlss Aot
eserihe the benefits of cnvironmental auditing

- | NSNS N > N N I ‘ ‘ .
Werstanding on the environmental Mmanagement responsibilities of an organization
= Learm 1o do the enitick e ; . . . :
. O e the erneal analvsis arguments relating to the Environmental Economics and their
RSy impact on I nvar .
bompact on Eovironment will also getan exposute on varous approaches and methods

LA \

e SCIvIees

- VE_xamination Sc_hcduilre N

|

—~ o - - . l

ClA \ISE ESE Total |

12.5 I P X —r 50 |
2 COURSE CONTENT

UNIT-I: ENVIRONMENTAL AUDITING
1.1 §copc and objectives. Pre-Audit. On-Site Audit and Post Audit objectives and actions
| - Standard tor auditing. registration and implementing the audit
* Audit Report and Environmental Statement (ES): I1n156rtance of Audit Report — Reporting

Environmental Audit, Findings:  Fundamentais: Coverage: Confidentiality: Opportunity for
is&ik“_vh':

I+ Emvronmental Statement and Public Information: Definition and scope; Protocols: Preparation
ol Flow diagrams: Material Balance: Preparation of EIS.

UNIT-I1: ECONOMY & NATURAL ENVIRONMENT
2.1 The Human Economy - Natural Environment Interaction. Biophysical Foundations of production
and consumption of human economy. Material Balance Approach: the concept and conditions of
sustainabiliny of the human economy
2.2 Role of Externalities as the fundamental determinants. Property Rights. Market. Spatial-temporal
dimensions of externality
2.3 Empirical approaches in environmental valuation: Indirect Methods of environmental valuation:
a) Hedonic Pricing. b) Household Production Function approach - defensive cost, health cost and
travel cost methods
24 Nawral capital stock and sustainable resource accounting, Strong and weak Sustainability,

Environmental Adjustment of Nauonal Income

c B b= B s
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UNIT I TRADE & ENVIRONMEN]

1 Environmental Kuznets ( urve, Dey vlnpmcm VS conservation of em Ironmental resonrces
3.2 Feosvstem flips and irrey ersibility - Krunilfa- 1sher equation

13 Environmental standard as a determinant of (@) pattern of trade and its welfyre implications. (p,

the locanonal distribution @f polluting industries across the developed and developing countries and
() that of the direction of flow of foreign direct Investment.
$4 WTO and global convergence of emvironmental standard. An

Tuna-Dolphin and Shrimp-Turtle.

alysis of two cases in GATT W0

4. Teaching -Learning Process

Effectve eaching and learning process for Fm Ironment: Auditing & Economics involves five
sequential steps. First. organizing the course's disciplinary content as per demand of the [ndys; Sp—
Second. effective communication leading 10 transforming information and knowledge clearly ang
specifically 1o convince students how and why listening wil] personally henefit them. Third,
mvolving interactive classes utilizing a variety of instructional approaches nterspersed with
snsamm: learning activities through case studies and hands on training demonstration. Fourth.
mrzmz_'}t&leammg assessments. reinforce learning. And lastly students are ipvoled practically 1o

use new knowledge and skills learned.

5. Assessment methods: Specific assessment measure(s):
» Oral Communications: The student wil] learn how 1o give oral presentation in context of course
learned 1o corporate houses. over various communication tools. such as radios or telephones. |
» Understanding of methods and dapproaches taught and their application to the range of
environmental issues.
# Student will complete written quizes. exams. presentation etc. |
# Cntical Thinking: Class presentations. the underlying emphasis would be on developine
attitude of independent thinking on contemporary environmental issues and critical evaluation .
public policy for addressing environmental problems.
6. Attendance Requirements
Students are expected to attend all lectures in order to be able to tullv benetit m.»m the course A
minimum of 75% attendance is a must. railing which a student mayv not be permitted 10 appear in
eXamination
Suggested Readings
I L.W. Canter (2002). Environmental Impact Analysis. McGraw Hill Book Co.. New York _
2. International Chamber of Commerce (1986) IC'C Guide to F ffective I nvironmental Auditing. [CC New York

; Iy . ) . : s Cenire for Environmental
3 AD. Linle (1990) Principles for conducting Environmental Health. and Sateny Audits. Cenvre for Environn
Assurance.

4. Ministry of Environment & Forests (1992) Poricy Statement for Abatement of Pollution. Govt of India. New Delhi.
> Nick Hanley, Jason | Shoraen and Ben White 1597 i { i ironmentl Eeonom .-
6. Theory ang Practice, | sUSecond I dition. ). . Millan

arle ¢ . i RN VOISV Press N\ew
. ]Uhlllu D Kolstad, 2012, Intermediate 1 e i Feononies. Indian Editor, O o
Jelhi

- David Wopeap. , A o
8 J.dvlld W carce and R I\Cl'l"\ ]L[HICI. l”"“. Leonomis ol Nt HU\HHHC\ ang Ihg
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R arvester Wheatshea
dMprasad Se ) ' vorsey Proce Now '
\ e Sengupta, 2013, Ecalogical 1 imir and Economic Development. Oxrord Lo, ; o
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CENTRAL UNIVERSITY OF JAMNMI

Svllabus for MSc in Environmental Seiences

Science & Climate Change

\‘\mt‘ﬁl(‘l"nl
Atmospheric
Contact Hours / Week: 2

Course Title:
Credits: 2
es (CLOs): On completion of this course the students will able 10

Course Le
{Understand the
asic concept and phenomenon of

rtical metrological charts and maps

arning Qutcom
5 fundamental concept of Farth Climate syvstem and its components
atmospheric sciences

o1 inderstand b

r Rc’."ld
or professional level

the synoptic and ve
{nderstand the skill required f

r

—— Examination Schedule

oA MSE  ESE Total
s s s a0

COURSE CONTENT

UNITL: INTRODUCTION

1 1 Basics of Atmosphere
| 2 Climate system. basic ingredients of climate system
13 Factors across different time scales and their interaction of climate system

| 4 Cloud Formation and precipitation

and atmospheric stability

ad
o

P
3

UNIT II: FUNDAMENTALS OF METEOROLOGY

2.1 Weather versus Climate

2.2 Wind driving forces. pressure belts
2.3 Atmospheric circulation models
2.4 Stability and daily weather

UNIT I11: THE CLIMATE SYSTEM
3.1 Climate Classification (Koppen)
3.2 Climate Variability, Global Dimming versus Global Warming
3.3 Basic theories on climate change. El-nino and Southern Oscillation (ENSO)

34 ' e - . L e
lf‘ﬂ.PaCt of climate change on important sectors. Adaptation and Nhnigaton Strategies for
Climate Change

Oyt \’ 1\‘\; 3
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4. Teaching -1 eaning Provess

' It‘aching process includes

> Class teaching in physical mode
»  Recommending and using standard books

» Power point and animation video

7 Pernodic imteraction and discussion on previons \'Hlﬂl\l(v[(-d concepts

»  Problem solving assigament
[ ab visits, computer-based practical s to enhance the concept

Assessment methods
Proeress towards achievement of learning outcomes may be assessed using the following:

» problem based assignments:

» practical assighment laboratory reports;

» oral presentations. including seminar presentation:
» VIVA VOCE INTETVIEWS

» exams in regular intervals

Attendance Requirements

Students are expected to attend all lectures in order to be able to fully benefit from the
course. A minimum of 73% attendance is a must. failing which a student may not be
permitted 10 appear in examination.

Suggested Readings

Frederich K. Lutgens. Efdward J. Tarbuck (2010): The Atmosphere: An Introduction To
Meteorology. Phi (Prentice-hall New Arrivals). ISBN: 978-8120344150

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

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




CENTRAL UNIVERSITY 0F janui-
Syllabus for MSe in |y ironmental Scierices
Semester-111
Course Title: Natural resources, Biodiversity and s conservation
Credits: 2 - ‘ Contact Hours / Week: 2
Course Learning Outcomes (CLOs): On completion of this course the student |
» Understand the fundamental coneept of resources and jrs types }

Swill able to

» Able to grasp the importance of renewable energy and its potential 1o save env

. s o ' >dve environment
Understand zero waste technology 10 reduce wastes and management
» Understand the skill required for professional level

Examination Schedule -

CIA | MSE ESE Total L
12.5 | 12.5 _T\T\‘
- @ 7 -

COURSE CONTENT

Y

Unit I: NATURAL RESOURCES

1.1. Concept and types of natural resources. current status of major resources

1.2. Sustainable resource utilization and tr-bal communities. Recreational and Ecotourism
].3. Renewal energy resources and fissile tuels. future of sustainable energy resource

1.4. Biofuel, solar energy collector, Wind cnergy and wind mills.

Unit II:  INTRODUCTION TO BIODIVERSITY
2.1 Introduction: Definition, History. Levels of Biodiversity. Threats to biodiversit
2.2 Biodiversity Climatic Zones, resources of India
2.3Protected areas: biospheres. national parks. Wildlife sanctuaries.
marine protected areas
2.4 Biodiversity hotspots and their characteristic. threatened plants and
animals of India
Unit III: BIODIVERSITYAND CONSERVATION
3.1 In-situ and ex-situ conservation. Methods and programmes. CBD
3.2. Red data book. Environment conseryarjon organizations
3.3 Bioprospecting, IPR and Indigenous and traditional knowledge. Biopiracy
3.4.Project elephant. project tiger. GAP




4 TFACHING - FANING PROCESS:
| Jeaching process includes i
(lass teaching in ph sical mode ‘
Recommending and using standard books
power pont and ammation video

periodic interaction and discussion on previous completed concepts

Problem solving assignment
| abvisits. computer-basedpractical’s to enhance the concept

& Assessment methods

Procress tonards achievement of Tearning outcomes may be assessed using the following:
Ukl ' ‘ < B

»  Problem based assignments:

, Practical assignment laboratory reports:

» Oral presentations. including seminar presentation:
» \nanoce inteniens

» Exams in regular intervals

6. Attendance Requirements
Students are expected to attend all lectures in order to be able to fully benefit from the course. A

mimimum of T3¢ attendance is a must. failing which a student may not be permitted to appear in

examinauon

Suggested Readings
Boain, Daniel B .and Keller. Edward A - Environmental Science . Earth as a Living
Pluner 6 ed John Wilev & Sons. USA. 2007

2 Enger. ED and Smith. B.F Environmental Science: 4 Study of Interrelationships. 11"d .

MeGraw Hill Inc. USAL 2006

Frankel. O.H Brown AHD. and Burdon. JJ. Conservation of  Plant Diversity.

Cambridge University Press. UK. 1993

S Gadgil. Madhay and Rao. P.R.S. Nurnuring Biodiversity : An Indian Agenda. Centre for
Environment Fducation. Ahmadabad. India.

< A\ferteG k. and C.RonalsCorrolc 1994 ) Principles of Conservation Biology. Sinaur

Associates. Inc. Sunderland. Massachusetts.
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CENTRAL UNIVERSITY OF JAMMU
Syllabus for MSe in Environmental Sciences

Semester — 111

Subject Course
Course Credits: 2
Course Le

»
>

r

ey MSE ESE Total
18.75 18.75 | 175 B

Title: Environment : Impact Assessment & Management Svstem
‘ ‘ Svs
\ \ Contact Hours / Week: 2
arning Outcomes (€ LOs):On completion of this course the students will able 1o

| S dole T«
Describe organizations as systems and their role m environmental managemennt
Explain how environmental management can be used as environmental ;)rmec(ion ind hov

and how

Organizations can define and manage rish.

Examination Schedule

T

-

COURSE CONTENT

UNIT 1: EIA OVERVIEW AND PROCESSES

1.1

[T ISY

1.4

Objectives of EIA. linkage between development and environment. Relationship of EIA to

sustainable development
nmental policy and regulatory guidelines regarding EIA in India. EIA notification

Enviro
EIA of major projects case studies(thermal power

EIA processes, components and techniques.
(Thermal power plant. River valley project)
Overview of Biodiversity. social. health. Impact Assessment.

UNIT 2: OVERVIEW OF EMS
2.1. Environmental management system structure
22 Context of environmental management. Overyiesw of the state of the global environment

2.3, Introduction to EMS evaluation tool
2.4.Element and extent of application

UNIT 3: ISO-14000 & RECENT CONCEPTS OF CORPORATE EMS

3.1 Background of 1SO, 1SO-14000 series, [SO-14062 — corporate EM.
3.2 1SO in developing World, Principles of clean production. packaging. sustainable procurement
3.3 Social responsibility and function of corporate houses
3.4 Eco-labeling, ecological and carbon footprints (1SO 14064-63) and A Case study

M

—
e
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ping -1 earning Process
Fifective teaching and learning process for EMS involves five sequential steps. First,
isciplinary content as per demand of the Industry. Second,

4. Teac

organizing the course’s d
lective communication leading to transforming information and knowledge clearly
¢ ~

ind specitically o convince students how and why listening will personally benefit
ana o R

them Thind. involving interactive classes utilizing a variety of instructional approaches
R : ¢
interspersed with engaging leaming activities through case studies and hands on

rainine demonstration. Fourth. through learning assessments. reinforce learning. And

Lt students are mvolved practically 1o use new knowledge and skills learned.

3 Assessment methods
Spect e gssessment measure(s)
, Wrnng The student will learn to write reports in a legible manner, using appropriate
terms and grammar.
Oral Communications: The student will learn how to give oral presentation in context of
—— course earned to corporate houses. over various communication tools, such as radios or
telephones The student will also learn how to communicate clearly and effectively
» Reading Student will complete written quizes. exams. presentation etc.
» Critical Thinking: Students will be given various scenarios to practice during the course
of the program. These scenarios will help the student to develop their critical thinking

\Ik]”).

6. Attendance Requirements
Students are expected to attend all lectures in order to be able to fully benefit from the course. A
Tomum of T30 attendance is a must. failing which a student may not be permitted to appear in

examination

Suggested Readings
I Christopher S. and Mark Y. (2007) Environmental Management Systems. (third edition).
/ Earthscan Publications
2 David L G and Stanley B.D. (2001) ISO 14000 Environmental Management. Prentice
Hall
3 Madu C N 2007) Environmental Planning and Management, Imperial College Press.
4 Kenneth ML (1999 Basic concepts in Environmental Management System. Boca Raton

FL. Lew:s
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CENTRAL UNIVERSITY OF JAMMU..
Svllabus for MSc in Environmental Sclé'nc%
: Watershed Management Course Code:
Duration: 3 Hours
Course Credits:3

Course Title

semester:111
Vavimum Marks: 73
Course Learning Qutcomes (CLOS): On completion of this course thd students will able to:
L To understand behavior ot ditterent watershed

» Interpret runotl data and quantify erosion by using various modeling methods

, 1 and use classification and impact of land use changes on hydrological parameters.
- Tounderstand the watershed management practices. planning and identification of
watershed problems

To mpart knowledge about erosion process and its mitigation methods

wware about the watershed management practices in India

- - B Examination Schedule

G K MSE | ESE  Total
B TR 18.75 375 75

S COURSE CONTENT ‘

Lnit I: Introduction to Watershed

1.1 Definition of Watershed. Size of Watershed. Watershed Characteristics. Watershed

Deterioration and Hydrological Cycle

.2 Sl Characteristic. Soil moisture conditions. Water soil interaction, priority watersheds

.=

1 3 Land capabulity classitication. Characteristic of various land capability classes, Soil and Land

Capabiliny Surveys
| 4 Principal Factors Influencing Watershed Operations. Rainfall and Runoff. Factors affecting

runoft

Unit I1: Watershed Management
> Watershed Management: Introduction. Characteristics. Objectives, Watershed approach in

Government Programs
22 Water conservation practices in irrigated lands. Soil and moisture conservation practices in

Jrv lands. water conservation structures.
2.3 Watershed planning: principles. Preparation of watershed development. Monitoring and

evaluation system.
2.4 Identification of Watershed Problems. Objectives and Priorities

Unit H1: Erosion and its control
3.1 Erosion process—Factors affecting erosion. Ty pes of erosion Assessment of erosion,

3.2 Contour and Staggered Trenching. Contour Trenching. Trench Types

3.3 Control measures for soil erosion — vegetative and mechanical&i‘ncluding design). for

agricultural and non-agricultural lands
2.4 Gully and Ravine Reclamation

i Eh’s«ﬁc ‘/;3/// ’




Unit IV: Watershed Management in India

4.1 Watershed development in India. Common ¢ mndelines, Mlocation of funds People s
Participation : ple’s

4.2 Wetland management- types. hydrologic conditions and water budget. Ramsar com ention
4.3 Droughtand its management-causes and impacts, management objectjy eg aﬁd stratc;\-;hr;n
term and long term measures. gy

4.4 Crop water management and crop planning with special reference 1o different aero.
ecological zones in India. Water conservation practices for deserts arc

4. TEACHING -LEANING PROCESS: Teaching process includes
Class teaching in physical mode
Recommending and using standard books -

»
»
» Power point and animation video

» Periodic interaction and discussion on previous completed concepts

» Problem solving assignment

5. Assessment methods
Progress towards achievement of learning outcomes may be assessed us;
~ Problem based assignments:
» Oral presentations, including seminar presentation:

ng the tollowing:

~ Viva voce interviews
~ Exams in regular intervals

6. Attendance Requirements
Students are expected to attend all lectures in order to be able to fully benefit from the course. A

minimum of 75% attendance is a must. failing which a student may not be permitted to appear in

examination.

Suggested Books:-
1. Sharda V.N., Sikka A.K. and Juyal G.P. (2006) Participatory Integrated Watershed

Management: A Field Manual. Central Soil and Water Conservation Research and
Training Institute. 218. Kaulagarh Road. Dehradun.
2. Tideman E.M. (1999) Watershed Management-Guidelines for Indian Conditions. Omega

Scientific Publishers, New Delhi.

3. DhruvaN.V.V, (2002) Soil and Water Conservation Research in India. Indian Council of
Agricultural Research, KrishiAnusandhanBhavan. Pusa. New Delhi- 110012,

4. Dhruva N.V.V,, Sastry G. and Patnaik US. (1990) Watershed Management. [ndian

Council of Agricultural Research. New Delhi.
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CENTRAL UNIVERSITY OF JAMMU
Svllabus for MSein Fnvironmental Sciences

gemeslfr""
Courm® Title: GREEN ENERGY SOURCES Course Code:
Course Credits: 3 Contact Hours / Week: 3
P | carning Outcomes (CLOs): At the end of the course. the students will be able to

Lnow about advantages of renewable energy sources

anderstand the em rronment impact ot using fossil fuels
ain about harvesting of solar energ) and solar collectors® applications

Expl
, Deal the basics of wind energy. geothermal energy and hydro-energy conversion systems
and therr impact on em fronment
- ~ Examination Schedule y
AR MSE ESE [ Total |
18.75 18.75 315 T TR
Y COURSE CONTENT

I: Introduction to Solar Energy
energy scenario in India — importance o renewable energy sources.

Environmental aspects of energy utilization- CO1 Emission Potentials — Achievements and

U nit
1 1- Renewable

PR
]
1.~

A;\plications

1 3. Photovolaic cell-characteristics-  Equivalent circuit-Photovoltaic modules and arrays-
Applications.

1 4: Solar Room Heating and cooling. Solar Pond - Solar Desalination, Maximum Power Point

Traching (MPPT) systems

Unit 11: Geo-thermal and Hydro energy

|- Introduction to Geothermal energy

> National status of Geothermal and environmental impacts
3 Introduction o Hydro energy

1 \ational status of Geothermal and environmental impacts

nit [11: Wind Energ)
: : |
S\ ind resource assessment -site selection |

4

s L2 —

“Wind ener2y conversion devices - classitication
- Types of wind energy systems - Performance of wind turbine generator

4: Applications - Satety and Em ironmental Aspects.

L s

Unit IV: Other and Hybrid Renewable Energ) Sources
41 Hidrogen and Fuel cell - principle of working- various types
applications. Biogas - generation - types of biogas Plants

4.2: Small hydro - Geothermal energy- site selection. construction. €

s a= 1.
S 4 > \ﬁgb ,(“

- construction and

nvironmental issues.




4.3: Wave Energy - Tidal energy - site selectjon, Construction
4.4 Need for Hvbrid Systems- Range and vpe of Hyhrig syt
PV and Wind-P\" svstems

ENVironmenta| ISSUEs

EMms-Quantitatjy study of Diese|.

§. Teaching -1 eaning Process
Teaching process includes

> Class teaching in physical mode
> Recommending and using standard books
> Power point and animation video
» Periodic interaction and discussion on previoys ¢
» Problem solving assignment
» Lab based practical’s to enhance the concept
# Industrial Field Excursion to enhance the concept

ompleted concepts

6. Assessment methods
Progress towards achievement of learnin g

~ Problem based assignments:
# Practical assignment laboratory reports:
# Oral presentations. including seminar presentation:
~ Viva voce interviews
» Examsin regular intervals

7. Attendance Requirements

Students are expected to attend all lectures in order to be able 1o fully benefit from the course, A

minimum of 75%, attendance is a must, failing which a student may not be permitted to appear in
examination,

Suggested Readings

I. Twidell, J.W. and Weir. A.. “Renewable Energy Sources™. EFN Spon Lid.. 2005,

2. B.H.Khan. *Nop Conventional energy resources™. Tatg McGraw-Hil| Education. 2nd
Edition. 2009,

3. Sukhatme S p. Nayak I K. “So| 4 Energy: Principles of Solar Thermal Collection and
Storage”. Tata McGraw Hill, 2008

4. Chetan Singh Solankj. “Solar Photovolajes: Fundamentals. Technologies and
Applications™. PH] Learning Privye Limited. 2012

. Godfrey Boyle, “Renewable Energy. Power for 4 Sustainable Futyre™ Oxtord
Unjversity Press | Third edition. 2012

6. Kotharj D.p &Singal K. ¢ & Ranjan. Rakesh. “Renewable Energy Sources and
Emerging Technologies™ pyj Learning Private Limited. New Delhi. 2013,

7. Bhatia, §.c and Gupta, R K., 2019 Textbook of renewable energy. Woodhead

Publishing India PVT, Limited.
\\ GO
\\k\k/

outcomes may he assessed using the following:




CENTRAL UNIVERSITY OF JAMM
Syllabus for MSe in Fnvironmental Selemees

semester: -m
Course Title: Biofuels and Biorefinery

Contact Hours / Week: 3
Credits: 3

Course Learning Outeomes (CLOs): On completion of this course the students will able to

5 1 nderstand the importance of biofuels
» Importance about the various teedstocks for production of biofuels
5 Gan the knowledge on production processes of biofuels

How the varous tvpes of biorefineries and their commetcial feasibility

r

5 Roowledee on brofuel generation and assox ated environmental impacts
a Fxamination Schedule

1A MSE ISE § Total
LSS ' 18.7% 37.5 | 75

COURSE CONTENT
UNITI: 1: INTRODUCTION TO BIOFUELS
| 1 World energy scenario. consumption pattern, environmental impacts of fossil fuel

burning
> Biotuel- vpes. Generations of biofuel- 1G. 2G. 3G. 4G
| 2 International policies and status of biotuel production
| 2 \anonal staws of biofuel production. National Biofuel Policy-2018

UNIT-11 LIQUID BIOFUELS
2.1 Bioethano!- feedstocks and production process
2.2 Biodiesel- feedstocks and production process
2 2 Biobuanol- teedstocks and production process
2 4 Methanol- teedstocks and production process

#® (NIT-I11: Gaseous AND SOLID BIOFUELS
> 1Biogas- feedstocks and production process
3.2 Biohvdrogen - feedstocks and production process
3.3 Bio-char- feedstocks and production process
3.4 Environmental impacts of biofuel production

UNIT-IV: BIOREFINERY
4.1 Basic concept. types of biorefineries. biorefinery feedstocks
=+.2 hignocellulosic biorefinery. algal biorefinery. waste biorefinery
4.3 Integrated bioretinery and life cycle assessment
44

Commercial success stories of bioretineries woridwide

13
g e 0K
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& Teaching -1 eaning Process
hing process includes

Teac
hing in physical mode

» (lassteac
Recommending and using standard books

nt and animaton \ 1deo

discussion on previous completed concepts

>
» Power pol
Periodic interaction and
Problem solving assignment

| ab visits. computer based practical’s to enhance the concept

6. Assessment methods

Progress towards achievement of learning outcomes may be assessed using the

following:
» Problem based assignments.
Practical assignment laboratory reports.

e
ns. including seminar presentation:

» Oral presentatio
» Viva voce interviews
, Exams in regular intervals

5. Attendance Requirements: :
Students are expected to attend all lectures in order to be able to fully benefit from the course. A

minimum of 75% attendance is a must. failing which a student may not be permitted to appear in

examination.
Suggested Readings
| Donald L. Klass, Biomass for Renewable Energy. Fuels. and Chemicals. Academic Press.

Elsevier. 2006.

2. PrabirBasu. Biomass Gasification, Pyrolysis and Torrefaction. Academic Press. Elsevier.

2013.
3. A.A. Vertes, N. Qureshi, H.P. Blaschek. H. Yukawa (Eds.). Biomass o Biofuels © Strategies

for Global Industries, Wiley. 2010.
4.S. Yang. H.A. El-Enshasy. N. Thongchul (Fds.). Bi
for Sustainable Production of Fuels. Chemicals and Polymers. Wiley.

//.' \\% . : ‘,
N/ A T | s

oprocessing Technologies Biorefinen

2013
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CENTRAL UNIVERS) T OF JAMMI
Syllabus for MSein F ironmental Sciences

semester-111

Course Title: Medicinal & Aromatic Plants of Tndia

Credits: 2 Contact Hours / Week: 3
Course Learning QOutcomes (C1.Os): Oy completion of this course the students will be able to

do
» Sample collectioh of the selected species ag per the course content
» Wil bein a position to give theme specific Presentation
» Wil be able to do the Practical work on selected MAP species as per the course
contentsancludimgl ield survevs for familiarization with local plants

Examination Schedule
(1A MNE LSk Total
1878 18.78 }7.5 ' 75

COURSE CONTENT
”l nit 1: MAP (Medicinal & Aromatic Plant): AN OVERVIEW
- U MAPS defimuon. history. importance and future prospects, Medicinal Plants — past and
present status in world and India. )
- MAP~ as industrial crops - constraints and remedial measures. Medicinal plant diversity
& local healtheare. Medicinal plant conservation - issues and approaches.
|~ Medicinal plant conservation areas (MPCA). Non-timber forest products (NTFP). Good
Agniculture Pracuces (GAP
' = Nauonal Medicinal Plant Board and State Medicinal Plant Boards - objectives and
tunctions
Unit [1: IMPORTANCE OF MAP (Medicinal & Aromatic Plant)
-1 Important medicinal plants of India with their systematics. geographical distribution and
uscs

-- Introcucuon and historical background of aromatic plants. Aromatic and cosmetic
products. Raw material for perfumes etc.

/ - > Cosmetc Industries. Major. minor and less known aromatic plants of India. Taxonomic

Jdescriptions and uses of important aromatic plants - citronella, davana, damask rose.

| geranium. khus grass.

i -+ Iaxoromic deseriptions and uses of important aromatic plants - large cardamom,

[ avender. lemon grass. mentha. holy basil..

:

Unit 11l:Indian Himalayan region (IHR) & MAP(Medicinal & Aromatic Plant)
1. Taxonomic descriptions and uses of importani aromatic plants patchouli, rosemary
Palmarosa. vetiver. artemisia. eucaly ptus. thyime. marjoram and oreganum,

- Aromatic spices - clove. cinnamon. nutmeg. @ wain. dill. celery. tamarind, garcinia,
currs leaf and saftron.

—_—

-~—;



e

1 Othet organizational initiatives Ihl'ﬂ'mﬂ]\nliﬂl] of MAPs at National and International
" evels, Demand and supply of mcdwnmlplantf. Herbal industries.
c4 Tndian Himalayan region (IHR). Promotion of medicinal plant sector at national
level.
Unit 1V : Traditional System of Medicine (TSM) in India & Quality Control Practices
41 Traditional System of Medicine (TSN in Indiazintroduction. Concept and Principles
of Avurveda. Siddha. Unani and. Homeopathy:
40 lﬁmoﬂaﬂce of TSM: Coneeptand Principles of Naturopathy and Tibetan Medicine:
4.3 Concept of herbalism and its significance. Introduction'to phyto-medicines. Herbal
raw materials. Local health traditions. ethano-medicines.
4.4 Adulteration and deterioration- Quality Control. Quality Assurance and Stabiliny /
testing. Good Manufacturing Practices: Good Laboratory Pracliccs.

4 Teaching -Learning Process
Effective teaching and learning process for Medicinal & Aromatic Plants (MAP)
involves five sequential steps. First. organizing the course’s disciplinary content as per
demand of the Industry. Second. effective communication leading to transforming
information and knowledge clearly and specifically to convince students how and why
listening will personally benefit them. Third. involving interactive classes utilizing a
variety of instructional approaches interspersed with engaging learning activities
through case studies and hands on training/demonstration. Fourth. through learning
assessments, reinforce learning. And lastly students are involved practically to use new
knowledge and skills learned.

5 Assessment methods: Specific assessment measure(s) Student will be assessed in a variety

of ways.
#written or practical exams. including multiple-choice exercises
# laboratory reports and field project reports MAP (Medicinal and Aromatic Plant)
# practical evaluation in the field or field notebooks. carried for local plants.
preparation of herbarium specimens and Field visits.

~individual or group projects and presentations

6 Attendance Requirements

Students are expected to attend all lectures in order to be able to fullv benefit from the

course. A minimum of 75% attendance is a must. failing which a student may not be
permitted to appear in examination

Suggested Readings e
I. Medicinal Plants of li_{ff;jrakhand by C.P Kala(2010).

2. Indian Medicinal Plants by P.C. Trivedi (2009, \,_7;— ? r/(

3. Medicinal Plants of Indian Himalava by S.8. Samant and U. Dhar

4. Hand Book of Aromatic Plants by 5.K. Bhattacharjee (2004). A\ -
> Handbook of MAPs by S K. Bhattacharjee (2009) SRS
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CENTRAL UNIVERSITY OF JAMMU
Sullabns for MSein Environmental Sciences

Semestel 1
Course Title: Environmental \I’hlmiu
Credits: Contact Hours / Week: 3
Course Learning Outeomes (C1.O8): On completion of this course, the students will he able to:

» | nderstand and analyze the complex environmental datasets

, Gair fundamental imderstanding of important statistical parameters to design the

research problems and assess the envitonmental impacts

» Fatract the quanttative mformation using appropriate statistical methods

Fxamination Schedule

(A OMSE ESE 5 Total
18.7% N 18,78 175 | 75
COURSE CONTENT

#‘»\ \IT-1 Variables and Frequency Distributions
| Population and Sample: Variables: Discrete and Continuous
> Raw Data. Arravs and Frequency Distributions
1 3 Histograms and Frequeney Polygons
| 2 Relative-Frequency Distributions. Cumulative-Frequency Distributions and Ogives
UNIT-11 Descriptive Statisties
21 \Mean. Median and Mode: Root Mean Square
22 Quartiles. Deciles. and Percentiles: Range and QR
2.3 standare Deviaton and Variance

4 Skewness and Kurtosis

UNIT-111 Probability and Probability Distribution
| % |Elementany Probability Theory
: 3 2 Conditional Probability: Independent and Dependent Events
2 3 Probabiliny Distributions: Binomial. Normal. Log-normal Distributions
/ 2 4 Probability Distributions: Student-t. F-distribution and Poisson Distributions

UNIT IV:Hypothesis Testing andCorrelation-regression analysis

' Central Limit Theorem. Hvpothesis testing. Type-l and Type-11 Errors
- /-Testand t-Test
- - Basics o1 Linear Rezressions

i

-~ Correlanon: Pearsor’s. Spearman’s and Kendall’s correlation coetticients




4 TEACHING -LEARNING PROC T o« eachin
: ’ &

. . . | 3
> Classteaching in physical mode Process melhude
» R"""“m”wmh“g and using standard books
> Power point and animation + ideo

)  JEO . Y. , . .
> Pernodic interaction and discussion O previous cop |

»  Problem solving assignment ’ pleted Concepts
> Computer based practical s 10 enhance the concept

5. Assessment methods
Progress towards achievement of learning outcomes may pe assessed ysj
B SoRased using the ﬂ,”o“,i .
g ng

6. Attendance Requirements

course. A minimum of 75% attendance is a must. failin

» Problem based assignments:

» Practical assignment on software

» Oral presentations. including seminar presentation:
» Vivavoce interviews

»~ Exams in regular intervals

Students are expected to attend al] lectures in order to be able to fullv benefit from the
g which a student may not be permitted 1o

appear in examination.

Suggested Readings

1.

!\J

()

Murray Spiegel, Larry Stephens, Narinder Kumar. Statistics (Schaum's Outline Series).
McGraw Hill Education (India) Private Limited. 4 edition (2010). ISBN: 978-

0070151536.
S.C. Gupta. Fundamentals of Statistics. Himalaya Publishing House. (2014). ISBN: 078-

9350517697 o |
NabenduPal and Sahdeb Sarkar, Statistics: Concepts and Applications. PHI [ earning

Private Limited, 2 edition (2007). ISBN: 978-8120334458
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i CENTRAL UNIVERSITY OF JAMMU
Sullabus for MSe in Fovirconmental Scienices

&-m(‘\ll‘l "I

Course Title: Il‘nwlnrlinn 1o Meteorology
Credits: 2 Contact Hours / Week: 2

r

Course Learning Outcomes (CLOs): On completion of this courge the students will able to:
» L nderstdnd the weather activities and mechanism at local to global level

Know alloat basie conegpt ot atmospheric stability
Read the synoptic and vertical metrological charts and maps
[ nderstand the skill to anderstand different meteorological thermodynamic diagram

»
s

r

P

Examination Schedule
ClA MSE FSE ‘ Total
12.8 12.5 25 | 50

COURSE CONTENT
UNIT 1: INTRODUCTION
1.1 \anous branches ot Metearology and their scope
2\ leteorological elements: Atmospheric Pressure. Drv Bulb. Wet Bulb,
L3 Ammospheric Morsture and its representation
[ 4 \Vrtal Temperatare. Potential Temperature. equivalent Potential Temperature

UNIT II: Atmospheric stability

2.1, Concept of lapse rates. Laws of thermodynamics. Concept of Geopotential height
2.2, Geostrophic wind. pressure-height curve.

2 5 Thermodynamic diagram.Fog.

2 4. Clouds and precipitation. basic knowledge of their formationt !

UNIT I1I: Weather Processes

31 Scales of weather systems. Indian summer monsoon.

2.2, Monsoon depressions. Fasterly wave structure and associated weather.

4 >3 Waves in mid-latitude westerlies. Western disturbance.
>4 Jetstreams around the ¢lobe and weather

4. Teaching -Leaning Process
Teaching process includes
# Class teaching in physical mode
# Recommending and using standard books
~ Power point and animation video
# Penodic interaction and discussion on previous completed concepts
# Problem solving assignment
~ Lab visits. computer-based practical's 1o enhance the concept

S SRS




S.Assessment methods

Progress towards achievement of learning outcomes may be assessed usine the following

>
»
r
r

»

problem based assignments:

practical assignment laboratory reports:

oral presentations. including seminar presentation:
Viva voce interviews

exams in regular intervals

6.Attendance Requirements
Students are expected to attend all lectures in order to be able to fully benefit from the course. A

minimum of 75% attendance is a must. failing which a student may nat be permitted to appear in

examination.

Suggested Readings

[ P I B

O 00 -0 O

—

. Monsoon Meteorology by C.P. Chang &amp: T.N. Krishnmoorthy

. Mesoscale Meteorological Modelling by Roger A. Pielke

. Mesoscale Atmospheric Circulation by B.W. Atkinson

. Atmospheric Turbulenceby Panofsky and J.A. Dutton.

. Introduction to Boundary Layer Meteorology&quot: Stull

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

. Climate Change: The Science of Global Warming and Our Energy Future by Edmond Mathez
. Tropical Meteorology Volume I &amp: [l by G.C. Asnani

. Synoptic Meteorology by M.Kurz

-
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Course Learning Outcomes (CLOs): Students will be able to learn about:
at departmental labs/ institutions/ NGOs/
tion and outreach activity

nts Organize [deas. Material and
available on SWAYAM

e Practical based hands on training
industries’ ICARTCMR etc. on the part disserta
is course is to help stude

e The purpose of th
as per the latest content

Objectves and o prepare themselves

\OOC Plattorm

Credit CIA | MSE  ESE  Total

Course CORE

Code § Credits ‘ - Marks |
(Dissertation/OJT)

T Dissertauon 7 2= 50 123 ;200 |

' (Tp;h Electives w ill be selected of 12 credits from the Swayam platform, one must be on
Computer Programming Language

[ f
yudit Course Qualifving Courses (QC) 2 Credits :

-
2 12,5 25 |

( ommercialization 2 ‘
{
|

|

Shills (Qualifving) ‘ ,

S

sward of Post Graduate Degree (After 2 vear)* ’
. . . . \

= 1 credit goes to outreach activity among any one (15 hours minimum to | |
| |

contribute) °
‘ 1

¢ FEnvironmental Awareness
e Industrial visit

o Field visit
o Social Awareness

Any other area deemed to be appropriate by the department

). Open elective- 12, QC‘T

Credits (Tota 221 Core Courses-08 ( Dissertation — Outreach activity
e

1. Teaching -Learning Process
Teaching process includes
# Practicum and field-based learning:
# The use of prescribed textbook and e-learning resources and other self-study materials:

1

A

] = o
WV A E L E ik



pen-ended project work, some of which may bhe tczlm-'\zmmlz
] en-¢ - o .
e iies designed 0 promote 1he liL\Lll‘P”]L
» ACIN (S e -

Nt of gengri II'LII]\‘IE‘H!HC
spectfic skill: . ite
lialcrmhll‘ and visit 1o field sites,

b :

and Subject.

and mdustrial o other research facilitic, .
hods
2 ssment methe ‘ - .
n ‘ASS(‘i towards achievement of lem'mng outcome
rogress towards ¢ " ‘

. S Problem based assignments |

» Practical assignment on softwareor practjc
du < dadls ) ’ ‘ : P

» Oral presentations, mcluding seminay pres
» Viva-voce/interviews
» Exams in regular intervals
» Peer and

S may be assesse using the ﬁ‘”l\\\ing
al reports

entation

self-assessment etc. and any other pedagogic appro

aches ag Per the contey;

3. Attendance Requiremeﬁg

) .
Students are expected to*attend all lectures in order to

be able 1o tully bepe
ng which

a student may not

course. A minimum of 75% attendance IS amust, faj);
i I\ L
appear in examination,

fit from the
be permitreq to

ro
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