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k.

Titte of Degree Program: 3% jn Lnvirommental Scicnce

Program Learning Objeetives:

Eovironmenutl svicace undergraduate degree programme aim to de velop humian resources with the
knowledge and skills necessary 1 support decisions, mitigate the erieets ol climate change. or adapt
lo necessury changes. us well as the mtitode 10 contribute ta the development of sustaiauble lifestyles
in society and green cconomies. Understinding nol only seicntilic ideas but also social imeractions
between people and the vnderiving cultural values ol behavior is necessury 1o address environmemal
challenges. As a result, the leamning outcomes fiom our envicenmentyl seicnee programmes involve
many dillerent disciplines or ways ol knowing. Qur more in-depth learming objectives have been
wranged into the three traditional academic divisions ol social sciences. nntural sciences, and
humanities,

Prugram Structure: o . =
| Duration | Minimum 4-Yers (8-Semesters), Maximuwin 6- years (12-Semesiers).
Admission Atdeaist 45%0 Marks i LISSC (Part 1711)

Reguirementss 1= F5¢ (Pre-Lingineering ) 1'Se (Pre-Medical)

H-1CS ( with combination of atleast any two subject i.e,, Muath, Physics.
Chemistry and Biology)
- DAL (15t & 2nd Year) 5 seats reserved

Requirements: program for the completion ol this degree as nolilicd below securing
minimum CGPA 2.5 out o' <100 o oblain degree uiler 8 semesters,
General Education (Ccn Bl chuu(‘m(llls 1[\lmuh-|lueruru Curses):

St | Semester | Course ! Course Tille Credit | Presequisite
| No. Coile :’ Hours
b 2 URCG-5112 | Fabies, Wisdom Literature and LPIC 20213 Mil ]
2] URCG-5 114 | Basic Science 32-1) Nil
3. 20 '_.J_R(:_(J 3116 Sucni.e ol Socicly-1 2(2-0) Nel
4, | 1| URCG- 5118 Iunl.lluuul English 3(3-0) N
3. 3 URCG-5119 :_L_[JLJ&I(DJ'\ \Vllllﬂb M3-0) NiE
L6 | 2 URCG-3120 | Exploring Quantitive Skills 3(3-0) Nil
L7 3 | URCG-5121_{ Tools lor Quantitative Reasoning 33-u) | Nii
K, I i URCC-3103 | Islamic Studies (OR) 0.0y | Nil
L | | URCG-5126 | Religious Cducation T hics |
Ls i 2 CURCG-3122 | Ideodogy and Constitution of Pukistan | 242-0) | NIl
|10 I | URCG-5122 | Applications ol Informalion and 32-0) Nil
I . | Communication Technologies (1C7) |
. | 4 | URCG-3I 2-I_F_Jf_'11_ll_chc_m'w3h|p o 202-) Nil
L1204 URCG-5125 | Civies and Commugity Engagement n2-0} ) Nil
13 2 URCG-3129 UndL‘hhlndlIIUu[ Ilu!} Quian- Ho-1) | il
Plrehim-e-Quian-1f
_ URCG-315L | Lithies-] )
Ll JRCG-3130 | Understanding ol LHoly Quran-11 1{0-1) Nil
Felim-e-Quran-11/
o s URCG-3132 | Ethivs-11 |
15 13 L URCG-3127 Sceratof the Holy Prophet (SAW) 1{1-0) Nil
te. | 2 | URCG-3128 J’nklsl.m Studies 202-y NIl
. - GE Courses Credit Hours Total R seed
3. Compulsory Courses:
S} Conrse Code | Course Title | Credil ‘ I’|‘i.‘rl:t|uisil(:-'|I
| No. - | Hours | )
[ | ENVR-3tJI [ntroduction to Faviromaeatal Scicnce | 33t ." Ml
2| ENVR-5102  Pundamentils of Leolog) | 33 il
J. | ENVI- SIUJ 1 Environmental Chemistry | 3 NIl
- LNV]{ JIO-l Levionmental Physies | 330 Ml
5. | ENVR- 5105 | Mineral Resourees , r S(30) Lo Nl
| 0. ENVR-3106 | Environmental Tosicalogy b33-0) il
_ 7. 1 ENVR-S107 | Environmental Pollution | 3(3-0) | Nil_
b ENVR-5108 | Applied Eeology ) [ 303-ty | NI
fo—"
b —
Elinsfanaet .
penii ke
Ykt o ._L-- £

| Dt.'g_r'cc Couilp_lLTlfuri | Students are required 1o study 137 credit hours and puas ll courses of BS

It

|




9. | ENVR-3109
T 10, | ENVRSSTI0
1L | ENVR-SIT
{12, [ LiNVR-5112
|13, | ENVR-6113
|14, | ENVIZ-61d
15, | ENVR-GIIS
16. | LNVR-6116
| 17, | ENVR-61(7
18 | ENVR-6118 |
19, | ENVR-G119
2 iNvr-6120
:—h‘ C‘UIIIP

NG nvlronlmnhll Microbiology

| Water & Wastewater I!L.Illl:Llll

| Resem ch Methods in |- nvironmental Se e

1 Introduction 10 GIS and Remole Sensing
J snvironmental Govenrance
| Climave Change
Disuster sk wlunagement
Solid Waste Mauagenient
Environmentul Manaeiment System
- Biodiversity and Conservation
P A& BEmerging Technolosies in
| Lnvironmentel Science
ulbUlj Courses Credit Hours Tolal

6. Mundatory Elective Subjects: Total 21 credid hours
Seven courses (21 Credit hes)h 1o be epied Trom the follewine list

Course
| Code L
- L | ENVR-6130
2. | ENVR-GLIL |
3.0 ENVR-6132
4.1 ENVR-6133
5. | ENVR-a134
0. | ENVR-6135 ¢
7. | ENVR-61306 ]
8 ] ENVR-6137
9| ENVIR-6138

[0 ENVIR-0l39

1L ENVR-6140

12 ENVR-6I41
B3] ENVR-6 6| 42
[4.] ENVR-6143

Course Tifle

Environmental Leonomics
Eovironmental Monitoring
| Eaviromnental hnpuact Assessment
Hydrology

[ Occupational Flealth and sarely
LEeolour |bm

Global L. nvironmental Politics

Apro-ecelony

Praject Managenent
Lovironmentitl Bioteclmology
Adrand Noise Pollution

' '\Ialurul Rusource Mamagement

Wd_ll.._r_ _[{u.:.uun.c Manusement
Soil und Environment

i l"..@‘l‘iﬂ;ﬁ'”
16 ENVR-C

17, lN\’I{bIIGI
T8 ENVRB117 |
|19, ENVR-GHIN
|20 LNVR-614y

21 ENVR- 0150

Urban Lnumrumnml Man w.nu_m

Polluim!l Movement in Suil
L nerey and Environment

i Eovironmwmal Prolile ol Pakistan
!
r Eovironmenial Biolouy

P Climate Change: Miligation and Adaptation

EAnilicial Inelligenee (A1) and Clinate Change

7. Interdisciplinary/Allicd courses: minimum (3 eredit hours:

hnerdiseiplineny i
Five comrses (13 Cre

Sk
| No

| Semester

I. | GEOG-5.u1
GEOL-5101
URCM-5108 |
 CIHEM-5101
CHEM-5102
PIIYS-3101

9. | QEOG-5109
GLOL-5107
11.} GEOG-6113

URCM-3107 ]

STAI-3121

ol cowrses witl be offered after 1 yenester
cif firs gt be opred fromn follnvig in

I Course Code

|

| Fundamnentals of Geography

Introduction to Geology

Muthematics |

betathemartics i

Physicul Chemistry

7l Inorganic Chemisir

| Mechanics
Inraduction 1o Stalistivs
Climawlopy

| Loviremuental Gealony

| Envirommentad Geogriphy

f".lml\'lll,.ll |l:Lf'l|Iltlth.'\ in Envireamental Science

| 3030 |

Ld

—
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=
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=
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60

i Crudlit ‘ Prerequisite

C Hours )
3(3-u) Mil .
RIEEU il

3Ge0) | ]
13-y | Nil |
3(3-0) Mil
33-0) Nl
350 Mil
3(3-0) Nl |
3(3-0) Nib |
RIEEUN il

[ 3(3-0) Nil
3(3-0) NIl
330 | Nil

| 3(3-0) NiE

P3G-0p ] NiL

| 3(3-0) | Nil_

i 3(3-0) Ml
3(3-u) | Nii
331y Nil
3(3-0y Mil

| 33-0) Nil

Course Credil —|
it Howrs |

3(3-0) NIl

3(3-0) NI

3(3-0) J Nit |

3(3-0) Nil ‘

HESIH Nil

3H3-0) Nil

303-41) Nil

J3-1) il

J3-4) Nl

J3(3-0) Nit |

3(3-U) Nt




‘ 8.

12,0 MATT-613Y
13.] MATIH-6140

15,1 GEOL-6192

.| ENVR-6183

| Fluid Mechanies |
; Fluid Mechanics 1
14.! MATTI-O 134 |
| lroduction w Lah Scicnees

Heat Transler

Internship/lield Lxpericnce: 03 credit hours

[ Internship/Fiell Experience

9, Cuapsione project: Minimun 03 creiil hours:

2| ENVR-6190

| Capstone Project

C33-0) ‘ ~Nil

bo305-0) Nil

3(3-0) l Nil |
36-0 | N

3(0-3) ' |

13(0-3)

. )
BT T RN b L e
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Semester-1
Cutepgury
 GL-1

T
TG-S

hlajor-1

M.l_|o| =
Mujoi-3

Scmester-il

| Calegory
Gl
GL-5

Gl-b

k-7

i
_‘\»i.-J:]m -
Mujor-3
| Major-6
_QE-13

Semesier-111

| Calerary

_gbs
GL-9
_GE-10 _
[ Ll-il
L_l\’]-'t_l_i_er'?
Major-8
ivagor-d

Semster-1V
Caidepory

GE-12

|' iijor- 14
NMajor-11

Magar-12

Course
Code

URCG-5118

URCG-3105/
URCG-53126

URCG-3123

! ENY i3 101
ULINVR 3102 |

3 | ENVR-3103

Cunrse
Code

1 DRCG-5112
! URCG- 5116
URC 512D
LURCG-5129

URCG-3131
TLNVR-3104
| ENVR-5105
ENVR-3106

| URCG-5128

Course

Cudce

URCG-5119
URCG-5121
LENVIR-3107
| ENVR-5108
| ENVR-3109

Course
(_ur.l{:
URCG-3130

| URECG-5132
URCG-511 I
URCG-5121
_U[\f.(l-h 123
ENVLST0

ENVR-51T1

i ENVI-ST12

1

URCG-5122

S5cheme ol Sindies

BSin Eaviromnental Science
Course Title

Funetional English

Islamic Studies (OR)
Religious Education/]ihics
Applications ol Information  and
Counnuncation Tochnologies (1CT)
Introduction 1
Stience

| Fundamentals of' 1 culuw -
| Environmental L_hcl‘l‘ll:ll)’

Environmental |

Stmester Fotal Credit Hours;

Credil
_Hours
313w
2i2-0y

M2-1)
| 3(3-0)
L33y

: 330

| I're-Neq nisite

Nil

il

Nil

Nil
1Y) H——
N
17

Course Title

P lables. Wisdont Literuturt and £PIC
Suicnee vl Sociely-|

Laploving Cuantitative Skills
Linderstanding ol 1 oly Qurin-1/
Fetlun-c-OQugan-17

Lihics-|

Lnvirominental le:.n.: o

Mineral R_L:.Dluu.:-

Lnvirenmenta) Tovicelopy
Pakistan Studies

2(2.0)
+2(2-0)
| 33—}
! I{-1)

3G
: 3(3-th)
! 3(2-1)
: 2{2-th

Sewester Tulal Cn.LIll lluurb' 19

Credit Hours | We-liuﬁﬁl?

il

Nil

Ni)
it

Course Tille

| URCG-5127 | Seerat afthe Holy Prophet (SAW)

l'\guailory Wri:inn

[:Iculmvy .mg _C‘_ng_splulmn ol I’Lﬂu:t.m

Linvironmental Pallution
Applied eology

Lovirommientad Miciobiology

| Credit Lours

Semester Tola) Credit ltowres:

il

Nil

Pre-Reguisite

NIl

b
NIl
Nil

NI
18

]
]
i

Course Title

Understunding ol | toly Quran-I/
Fehm-e-Qurun-1

CBibiesl

Basic Seience

Unueprencurship

Civies and Community Uagivvement
Water & Wastewaor Treatient
Adnalytical Technigues
Environmental Scicnee

i

SeLene

Semester Folal Credid Hotrs:

Rescarch Methods in Boviromuoentad |

Credin
Hours

L 0-1)

IETREP
: 23-0y
-0y
M3y
32-U)

33-0

Pre-Requ isite

17

o



Semester-vV

| Category Course Code | Course Tl Credit | IPre-Requisite
| tHlours -
dlajor-13 ENVE - 6113 Inu-m_:_ductiun o GISand Remote 302.1) il _.
: Sensing, : i
| Major-Ld L ENVR - 6110 Eovironmentat Governance 3(3-13) | Nil 1
| Major-1> | GNVR-6115 | Climate Change 33-0) | Nil
L Major-16 ¢ ENVR-6116 | Disuster Risk Margement 1 3(3-0) Wil
-1 I Wemees *Interdisciplinary Allied course-l | 3(3-0) M
02 |- | Materdisciplinany/Allied course-1U | 33-0) [ Ni
Semester Tolel Credit [lours: 18
Semester-VI o T
[ Cidegory | Course ’ Course Tille Y Crodil | Pre-Hequisile
I Qode _ | UHburs | —
Major- 17 ENVR-6117 | Selid Waste Manugement | 3(3-0) | Nl ——
Major-18 | ENVR-6118 l:ﬁnfil'ﬂ:}ll‘lu‘lll:ll M':mugumcr.l 330y Nil
| DT Systams o= m e
[ Major-19 | ENVR-6119 | Biediversiy and Conservation | 3340) I Nt
D3 e |t Inerdiseiplinary/Atlicd course-IL [ 3G0) | Nl S
| ** D4 | | *Interdisciplinary/Allicd course-1Y | 33-0) il
T - [ Inierdiselpliany Allied course-V | 3(3-0) Nib

Semester-Vl
Calegory |
|

! Major-20
Majur21 |
| Mugjor-22
“Major- 23

_Semuester-Yl
Category

K‘L‘ij'-} }
| Major-235
Major-20

1
Course
C{J‘u [

ENVR-6120
FNVR-Glyx

[ ENVR-61x% | **Clective 11

ENVR-GIxN
ENVR-6185

I

' Course
|

{ Cude :
ENVR-61xx
L ENVR-GIxx

| LNVR-6 1\

Major27 | ENVR-6Iw
; E@P:dlﬁorlj e V_H._-b' Q0 I

Semester ToGil Credit dlours: 18

! Course Title I Credat ;I Pre-Reguisite

I { Hours

EALE Emerging Technologios in 3(2-1) Nil

Llﬁnvimnmcnlnl Svicnee ' s
**Elective [ 330y | il -

'3 (3-0) il ]
T Elective 11| R TR N |
=+ Iueraship!Field Experience | 3(0-3) |
Seinester Folad Credit Hypors: (5

| Course Title Credit Pre-Reguisite |

| Hours L

| Lleciive 1V | 303-0y Nil .
Elective V 33-0) I il

| Llective Vi . 330} l Nl . !

! Llective VI ' 303y | i |

| ***Cupsione Projee [ 3:0-3) | NIl =

Seesler Total Credit Hours: 13
Dewree Progeam Toml: 137

Note: Tnteraship/Fieul Fxperience: In accordance with Revised Curricula Jor Eavironmental
Stience Degree Programs notilicd vide letier no, HECCIYNCRCENV-SCE2025/73 11 dated
May 1" 2025 and Undergraduste Lducaton Policy V1.1 (2023) ~The ficld expericnee of sis 1o aieht
weeks (prelerable undertuken during semesier or sumimer bieuk ) must be sraded by 2 Lweully member in
celluboration with the supervisor in the fiele™

*As notitied by the chairnan [rom Interdisciplinary/Allivd course List
** To be ullered lrom Mandatory Elective Subjects List
2+ Compulsory lor degres requirement

"f ———




| URCG-5118 I Functional English | 3(3-0) ]/

The course aims at providing understanding of a writer's goal of writing (i.e. clear, organized and
cifective content and to use that understanding and awareness for academic reading and writing.
The objectives of the course are to make the students acquire and master the grammatical academic
writing skills. The course would eneble the students to develop argumentative writing techniques.
The students would be able to logically add specific details on the topics such as facts, examples -
and statistical or numerical values. The course will also provide insight to convey the kmowledge
and ideas in an objective and persuasive mannper, Furthermore, the course will also enhance the
students’ understanding of sthical considerations in writing academic assignments and topics
including citation, plagiarsm, formatting and referencing the sources as well as the technical
aspects involved in referencing.

Contenty:

Developing Analytical Skills

Transitional dovices (word, phrase am:l expressions)

Development of ideas in writing

Reading Comprehension

Precis Writing e
Developing argument

Seatence stuctire; Accwacy, varjation, sppropristeness, and conciseness
Appropriate use of active and passive voice

Organization and Structure of 8 Paragraph

1'0 Organization and struetune of Essay

11. Types of Essays

S N

Becommended Tests:

I Bailey, S. (2011). Academic writing: A handbook for international students (3rd ed). New Yark:
Routledge.

2. Eastwood, J. (2011). A Besic Foglish grammar. Oxford: Oxford University Press.

3. Swales, ril M., & Feak, C. B. (2012). Academic writing for graduate students: Essential tasks and
skills (3™ ed.). Amm Arbor: The University of Michigan Presa.

4. Swan, M. {2018), Practical English usage (8 ¢d.). Oxford: Oxford University Press.

1. Biber, D., Johansson, S., Leech, G., Conrad, S., Finegan, E., & Quirk, R_ (1999). Longmuan

grammar of spoken and wrinten Engiish. Harlow Essex: MIT Press.

Cresswell, G. (2004). Writing for academic success. London: SAGE. e
Johnson-Sheehan, R. (2019). Ariting roday. Don Mills: Pearson. v
Silvia, P. I. (2019). How lo write a lot: A practical pwide te productive academic writing.
Washington: American Psychological Association

Thomson, A. J., & Martimet, A, V. (1986). 4 Prachcal English Grammar., Oxford: Oxford
University Press

Lo

-
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URCG-5105

[slamic Studies (Compulsary) [ 2z-0) b7

Iriruedin ror-comprdsory foundoiion gourse

Islamic Studica engages i Uie siudy of [stam as a wxwal imdition inscribed in the Andamental
sowrees ol Islem: Que'asn and Hadith. history<and particulur cullurnl contexts. lne aren secks 1o

pron ide an introduction wo snd o specializption in 1slom through o large vasiely ol expressions u/‘
iliterwy. poutic, social, and political) and through o varicty of methuds (licrary critivism,
hermenewdics,  history, socivlogy, and enthropology). It offers opportanitics (o g Tully
miroductery toundational basis of [slam in fields that include Qur'same studies, Hudith and
Seerah ol Prophet Mubammed (PBUH). Islamic philosophy, and [slamic law. culture and

theulogy through the 12xmal study of Que'aan und Sunnah.

*  Tomake stodents underatund the relevance and prginatic significance of Islam in theirlives.

l'o make feamiers comprehend the wue spirit of Islam with reference 10 inedernworld,

T'o yenerxe a sense of [stamic principles 23 a code of living shat pparinice Lhe effectlive solutions o -

the cuntent challenges oftbeing,
Ta provide Basic mifornianon abou BslainieStudies

L

*  Towhsnce understanding of the students cegacding lslamicCivilization

»  I'nunprove Students skill 10 perform proyers and otherwvoeships

s Tocnhance the skill of the students for understanding the issues related (o farth and religions life.
Contents

L Introduction to Qur'aanic Studics Hoisdd

1) Basic Concepts of Qur'aan EFEY T v'/
2) History of the compilation of Qur'aa Solaatihe

3) Ulooni-ul-Qur’aan uiPek

_-,qu;r,n'-'-r;,-.fls-l.»,y’..-.l;:"ﬁ.«r:ZSE-ESd-S-I..-ng'. P P A Y | SR E) Ny
G ) S3-15 | g TGy 59 <56:40.33 232216 2aT w70t ] 1-1 AT Pisr 17763
53¢J;.-;Jlr"-20-:r."uf?f 14-1 25 1 1102 - 100w Tan 2720 -1Bani A 14 -1 aaf

2, Introduction 1o £ ladith Lowad
{) Legal Status of Hadith P NP
) Histary of the compilation of Hadith A i
3) Classifications of Hndiih rLJIJ.L—.v
,
]
i N

1y, pant H a
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3. Sirah of the Prophut (PBUH) Yapdio
I Sigmficaiee of Scerah Studies et e M

3. Prophetic principles of Character building Bt Yarve 2.2

d - . T - = 5 = e - = .
I TRECT Ao .-’ir?nh‘-'-d*IP.'IL}:‘#;_-.L;'-;Q-.EI.{J-95:{'b._g,.._)'.b:a:ﬂ;#&#g{s:fﬁlu.(gﬂ)dgﬂ@&{u

S s LB e
4. Tslamic Culture & Civilization G redf J I
1 Basic Coneepts of Islamic Civilization [ et
7) Hislorical evaluation of Islame Civilization F i SO
1y Salient feature of Tslamic Civilization ..-.hn-':uL_UJ..,r_j:?dm
4) Islamic Civilization and Contemporarylssuss O P P - 11

st B AS eSS P s £ o igra i ol Slms” Lnidfion s Lndf

gl P R T e TR I

Pre-fequinite: Nl

Recummersfed Hovks
iy Nameed ublahMuhammad, —Emergence ollslam JR11slamabad

1) Humeed nllah Muhammad, —Muslim Condue ulStale

1 Haneed ubish Muhemmed, _Introduction alslam

4] Alunad Vasan, —Principles of Islainiz Jurisprudence. Islamic Research [nstilule, lntemational Islam
Loninersiny, lslgabad (1993)

31 D Mohanimad 7 in-ul-Hag,—Introduction to Al Shacia Al sz, Allama Igbal Open University.
Isfainabad(Z001) -

# Dr. Muhamnad Shahbaz Manj, Teleeemut-e- Tslam

//fv*
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| URCG-5126 | ETHICS

| 22-0)

+_’,/

Course Contents:

1. Meaning and Scope of Ethics.
2. Relation of Ethies with:
{a) Religion
{b) Science
{c) Law
3. Historical Development of
Morality: (a). Instinctive
Moral Life.
(b). Customary Morality.
(c). Reflective Morality.

4. Moral Theories:
(a). Hedonism (Mill)
{b). Intwitionism
{Butler)

(c). Kant's Moral Theory.

5. Moral Ethics and Society.
(). Freedom and
Responsibility. (b). Tolerance

(). Justice
(d). Punishinexnt {Theories of Punishment}

6. Morel Teachings of Major
Religions: a). Judaism
b). Christianiy
c). Islam

7. Professional Ethics:
a). Medical Ethics
b)), Ethies of
Students

c). Ethicg of Teachers
d). Business Ethics

Recommended Texts:

[.Wiiliam Lille. Ao Introduction to Ethics., London Methuen & Co. [atest edion.

2. Titus, H.H. Ethics for Today. New Yotk: American Book, latést edition.

3. Hill, Thomas. Ethies in Theory and Practice, N.Y, Thomas Y. Crowel, latest edition
4, Ameer Ali, 3. The Ethics of Islam. Culcutts: Moor Library Publishers, latest edition

3.Dwonaldson, D.M. Studies in Muslim Ethics, London: latest edition. 6. Sayeed, S.M.A{Tt)

Ta"aruf-e-Akblaqist. Karachi: BCC&T, Karachi University of

o

M- /’u



URCG.S123 | Applications of Information & Communication Technalogies 0CT) | 32-1) | .

The coursa introduces students to information and communication technologies and their application

in the workplace. Objectives include basic understanding of computer software, hardware, and
associnted technologies, How computers can be used in the workplace, how commumnications systems

can help boaost productivity, and how the [nternet techoologies can influence the workplace, Students
will get basic understanding of camputer software, hardware, and associated technologies. They will v
also learn how computery are used in the workplace, how communications systems can belp to boost
productivity, and how the Internet technelogies can influence the workplace,

Contenis

Introduction, Overview of Information Technology.
Hardware: Computer Systems & Components, Storage Devices.
Software: Operating Systems, Programming and Application Software,
Databases and Information Systems Networks,
File Processing Versus Database Management Systems.
Data Commmunicatien and Networks,
Physical Transmission Media & Wircless Transmission Media.
Applications of smast phone and usage.
The Internet, Browsers and Search Engines.

. Websites end their types.

. Email Collsborative Computing and Social Networking.

. E-Commerce,

- IT Security and cther issues.

. Cyber Laws and Ethics of using Social media.

. Uss of Microsoft Office tocls (Word, Power Point, Excel) or other similar tools depending on the
operatmg sysleml

. Other [T tools/software specific to field of study of the students if any.

D0 R e
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Recommended Texts::

-~

[. Discovering Computers 2022: Digital Tectmology, T>ata and Devices by Misty E. -
Vermaat, Susan L. sebok; 17t edition.

Snggested Readings:
. Computing Essentials 2021 by Timothy J. O'Leary and Linda L O'Leary, McGraw Hill Higher
Education; 26 edition. >
2. Computers: Understanding Technology by Fuller, Floyd; Larson, Brian: edition 2018,




| ENVR-5101 | Introduction to Environmental Science | 3¢3-0)

Eall

W NS s

Course Brief:

This course is aimed to introduce students with basic knowledge of Environment.
Environmental science is the study of how human activity affects natural patterns and
processes mn the globe. We must take into account the physical, biological, and chemical
processes that frequently form the basis of today's environmental issues if we are to

comprehend them.
Course Learning Objectives:

The objective of this course is to provide orientation on the evolution and scope of this
emerging discipline and 1o motivate them to think beyond basic sciences to decision
sciences. After completing this course, the students are expected to learn the importance of
Environmental Science in human life, its relationship with vorious segments of society and
sectors of development. The students are slso expected to become familiar with current
nationel, regional and global chollenges for sustainable development.

Course Contents;

Basic principles: about convergence of ecology with economic and seciology 1o evalve as
enviroomental science.

Its nature, history, scope and the contribution to society

Environmental aspects: physic-chemical, biological, socio-economic, socio-culrural, moral
and ethicsl, and philosophical thinking.

Environmental problems local, regional and global Jevel

Envirorunental challenges

Sustainnbility of resources for development

Efficiency of energy and waler resources

Current and future tretuds in growth and resultant environmentai pollution

Poverty and resource depletion

. Development in industry, agriculture and urbanization

Recommended Texts:

Zehnder, C., Manoylov, K., Mutiti, §., Mutiti, C., VandeVoort, A., & Bennett, D, (2015).
Inreduction to Environmental Science, University System of Georgia.

Miller, G. T., & Spooiman, S. (2015). Environmental science. Cengage Learning,

Sappested Readinps:

Botkin, D. B., & Keller, E. A. (1998). Environmenrtal science: earth as a living planer (Mo,
Ed. 2). John Wiley & Sons Ltd.

McKinney, M. L., & Schoch, R. M. (2003). Emvironmentai science: systems and solutions.
Jones & Bartleit Lerrning.

P




| ENVR-5102 | Fundamentals of Ecology 13(3-0) i

Course Brief:
In this course students !carn the organismal diversity and the interactions between

organisms and their abiotic and biotic environments is known as fundamental ccology, often
known as basic ccology.

Course Learning Objectives:
To develop en understanding about ecology, its fundamenial concepts, description of

population, community, ecosyster and its types, biogeography and systems’ ecology.

Course Contents:

1. Introduction and branches of ecology

2. Levels of ecological organization: species, population, community and ecosystem
3. Abiotic and biotic factars

4. Concepts of limiting fectors, habitat and niche

5.
6
7
8
9.

Papulations: distribution and sbundance, population dynamics and distribution limits

. Community: crganization nnd various concepts community dynamics
. Ecosystem: structure and function
. Energy flow and material cycling within ecosystem and carrying capacity

Biomes of the world. Ecological production: primary and secondary productivity

19. Productivity of different ecosystems.

Recommended Texts:

L

2

Molles, M. C., & Tibbets, T. (2002). Ecology: concepts and applications (No. Sirsi)
19780070294163). New York: McGraw-Hill,

Allen, T. F., & Hoekstra, T. W. (2013). Toward a unified ecology. Columbia University
Press.

-

. Dash, M. C., & Dash, S. P. (2015). Fundamentals of ecology. McGraw Hill Education

Private Limited,
Coleman, D. €., Callaham, M. A., & Crossley Jr, D. A. (2017). Fundamentais of soil
ecology. Academic press.
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| ENVR-5103 | Environmental Chemistry | 3(3-0) |

Course Brief:

In this course students will get acquainted with the study of how chemicals affect the
environment and human health as well as how they affect the air, water, and soil, Because
the research they undertake helps to influence decisions that have an impact on sll of us,
environmental chemists are frequently the scientists who interact with the public the most.

Course Learning Objectives:
This course is designed to provide knowledge about different chemical process ocourring in

the environment, varions physical and echemical methods to minimize pollution and adverse
cffzcts of various pollutants on human health and toxicity

Course Contents:

1. Chemistry of atmosphere

2. Major layers in atmosphere, temperature changes in the atmosphere, units to describe
atmospheric chemistry

3. Chemical reactions in the atmosphere sources and effects of following pollutant on
human bealth Carbon dioxide, Nitrogen oxides, Sulfur dioxide

4. Volatile organic compounds, sutomobile pollutants, Industrial smog, Photochemical
smog, production of hydroxyl radical, their reaction with hydrocarbons

5. Indoor air pollution various indoor air pollutants, particulates, chemistry of ground level
air pollution

6. Production of ozone in the stratosphere catalytic destruction of ozone, Hydroxyl Radical
cycle, NO cycle, the chlorine cycle, Null cycles

7. Effccts of ozone depletion on human health and environment, Green chemistry, its
principles, Water poifution

8. Types of water pollutants oxidation Reduction reactions in aqueous systems, Suspended
solids and sediments

9. Dissolved solids. Toxie organic compounds, pesticides, organochlorine insecticides,
carbamates, Aceumulation in biological systems

10. Bio magnification and Biodegradation. Toxic heavy metals and their Bioaceumulation

Recommended Texis:

1. Manahan, 8. E. (2022). Environmental chemistry. CRC press.

2. Vanloon, G. W., & Duffy, S. 1. (2017). Emvironmental chemisnry. a global perspective.
Ox ford university press.

Su dinpa:

1. O'neill, P. (2017). Environmental chemisiry. Routledge.

2. Manahan, S. E. (2017). Indusirial ecology: environmental chemisory and harardous
waste. Routledge.
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l[_URC 5112 [I o Fables, Wisdom Literature snd F¥PIC . 1{}[}” v

]
The course will cnable students to explore human expericnees. cultivate an appreciation of the past,
enrich their capacity 0 pacticipae I the NG of their times, and enoble an enpupement with other
cultures and civifizutions, both ancient and modem. Buot independently of any specitic application. the
study ol these subjects weaches understunding wod delight in e highest achicvements o humanity, The "
three conmponents of the course. including Jables, wisdom licratene and epic. will enable the learners o
explore wnd understand the classic wadivon in lierwure, Bevelopment ol personal viee, 3 deep Suli
ethic and an unsaverlng concern lor the pesmanent vver the eeting and the vphemeral are some of the
key theres explored o the contents L will develop an intimate connection between lileratere and life.

Course Conlents:

1. Fubles
The Fables of Bidpai
The Lion aod the Bull
‘The Ring-dove
The Owls and the Crows -
Selected poem rom Bang-i-Dar
L Gulistan-v 3a'di
Ten hikavat from John 1, Plans, The Gulistin

3.0 Epie THE SHATNAMA OF FIRDAUSI

Recommended Texds:

B John TR {1876), The Galistan: on Rose Gorden of Shaikh Ml Dus Su'dr of
Shiruz,
london: Wi 11 Allen.

20 Chishui, Y.S.([991). Sharal-i bang-i dhra, Lahoar: Maktaba-i Gy msret insaiyal

Supeesied Readings:

oo Thackswon, W. (2000). A Millennium ol Classical Persian Poctry, Rluryland: 1bex
Publishers.
Wood, R (2013). Kalila and Digwa: Fables of Conllict and i, United K ingdon:
Medua
Publishing, |inined.

L RCOT
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URCG-5116 _| Science of Society-I | 220) | v
Couorse Description:
This course will introduce students with the subject matter of soeial science, its scope, nature and
ways of looking st socisl phenomenon. It will make the participants acquaintance with the
foundations of modem society, stste, law, knowledge and seithood. While relaining a focus on
Pakisinni state and society, students will encounter theoretical conecepts and methods from
numerous social science disciplincs, including sociology, politics, economics anthropology and
psychelogy and make them leam to think theoretically by drawing on examples and case studies
from our own social context. Students will be introduced to the works of prominent social theorists
from both western and non-western contexts, [nstruction will include the use of written texts, audio-
visual aids and field visits.

Leagning Outcomes:
The course has following oulcomes:

It will

Introduce student with the nature of human social behavior and foundations of human
group life
Analyze the reciprocal relationship between individuals and society.
Make student aware with the nature of societies existing in modem world
Make students familiar with the philosophy of knowledge of social scicnces [ntroduce
students with the works of promineat theorics explain humean group behavior
Help students to understand the foundations of society including culture, socialization,
politics and economy
introduce students with varjons dimensions of social inequalities with reference to
gender, mee, ethmicity and religion
Make them aware about the understanding of various themes pertains Io social science
in locel context )
Help them recognize the difference between objective identification of empirical facts,
and subjective formulation of opinionsted arpuments
Course Outlines;
1. [Introdnction to Social Sclences
. Soctal world, Human Social behavior, Foundations of society
Evolution of Social sciences
Philosophy of Science
Scope and nature of social sciences
Modemity and social sciences
Branches of social science: Sociolegy, Anthropelogy, Political Science, Economics
Sm:iety and Cemmuonity, Historical evoluton of Society

4

Tyvpes of Societies v
Foraging society, Horticultural socicty, Pastoralist society
. Agrarian societics, Industrial socicly, Postindustrial society
2. Philosophy of Knowledge in secial Science and social inguiry
. Understanding social phenemenon
Aliernative ways of knowing
Science ag a source to explore social reality
Cbj ecﬁvity, Value-Free research
2asaltai sn an sopelivis
Qualitative vs Quantitative
3. Cu]nare and Soclety
Ides of Culture, Assumptions of Culiure




|

+ Types, Componcuts, Civilization and culture

+  Individual ond culture, Cultural Ethnocentrism, Cultural Relativism
Outlook of Pakistani culture
Global Flows of culture, Homogeneity, Heterogeneity

4 Soclal Stratification and Social Inequality

Dimensions of inequelity, Social clasa
Gender, Race, Religion, Ethnicity, Caste
Paiterns of social stratification in Pakistan
Class, caste system in agrarisn society
Ascription vs Achievement, Meritocracy
Global stratification in modern world, Global patterns of inequality

5. Penouaﬂty, Self and Sociallzaton

Concept of self, Personnlity
Nature vs Nurture, Biological vs Social
Developrent of Personality
. Socialization as n process, Agents of secalization
Sacialization ead selffgroup idemtity v

6. Gender and Power

Undersianding Gender

Social censtruction of Palriarchy

Feminism in Historical context, Gender Debates

Gender and Development

Gender issucs in Pakistani society, Women Participation in politics, economy and
education

Towsrd 8 gender sensitive society, Gender mainstreaming

7. Pakistan: State, Soclety, Economy and Polity

. Colonialism, colonial legacy, National ideatity
Transformation in Pakistzni society: Traditionalism vs Modernism
Economy, [nformality of Economy, Modor esonomy and Pakistan
Political Economy, Sociology of Economy

Recpmmended Texts:

—

woR W

Giddens, A. (2018). Sociclogy (11% ed.). UK: Polity Press.

Henslm, J. M, (2018). Essentials of Sociology: A Down-to-Earth Appruach.(lim

Edition) Pearson Publisher.

Macionis, J. J. (2016). Sociology (16'! ed.). New Jersey: Prentice-Hall,

Qadeer, M. {2006) Pakistan - Social and Cultural Transformation in a Muslim MNation.

Smelser, N.J. and Swedburg, R, The Handbook of Economic Sociolegy, Chapter I *Introducing /

Economic Sociology’, Princeton University Press, Princeton.

Systems of Stratification | Boundless Sociclogy (pe  datz).  Available
at:

hitps:/ficourses. lumenleaming.com/boundless-sociology/chapter/systems-of-stratification/

Jalal, A. (ed.) (1995) ‘The colonial legacy in India and Pakislan’, in Democracy and

Authoritarianism in Sowth Asis: A Comparative and Historical Perspective. Cambridge:

Cambridge University Press (Contemporary South Asin)

Zaidi, 5. A. (2015) Issues in Pakistan's Economy: A Political Economy Perspective. Oxford

University Press, Chapier 26

Anluar, A, S, (2007) ane Politics of Commion Sense: Slate, oty and Luliwe us Pukistan.
Cambridge: Cambridge University Press.

Smelser, N.J. and Swedburg, R., The Handbook of Economic Sociology, Chapter | “Infroducing

Fconomic Sociology’, Princeton University Press, Princeton,
F ’,_’/J/{ [
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| tRcGs120 | Exploring Quantitative Skills | |

This is an introductory-level undergraduate course that focuses on the findamentals related to the
quantitative concepts and analysia, The course is designed to familiarize students with the basic
concepts of mathematics and statistics and to develop students’ abilities to analyze and interpret
quantitative information. Through a combination of theoretical concepts and practical exerises, this .
course will also enable students cultivate their quantitative literacy and problem solving skiils while
effectively expanding their academic horizon and breadth of knowledge of their specific major /
field of study.

Course Learning Cutcomes
By the cud of this course, students shall have:
1, Fundamental numerical literacy to enable them work with numbers, understand their meaning and

present dats accurately;
2. Understanding of fundamental mathematical and statistical concepts;

3. Basic ability to interpret data presented in varous formats including but not limited to tables,
graphs, charts, and equations ete,

Contents

1. Numerical Literacy:

i. Numbers system and basic arithmeric operations;

ii. Unuts and their conversions, dimensions, area, perimeter and volume;
iii. Rates, mtios, proportions and percentages;

iv. Types and sources of data;

v. Measurement scales;

vi. Tabular and graphical presentation of dats;

vii. Quantitative reasoning exercises using number knowledge.

2. fundamental mathematical concepts:

i. Basics of geometry (lincs, angles, circles, polygons cic.);

ii. Sets and their operations;

iii, Relations, functions, and their graphs;

iv, Exponents, factoring and simplifying elgebraic expressions;

v. Algebraic and graphical solutions of linear and quadratic equations and inequalities;
vi. Quantitative reasoning exercises using fundamental mathematical concepts.

3. Fundamental Statistical Concepts:

i. Popuiation and sample;

ii. Measures of central tendency, dispersion and data interpretation;
iii. Rules of counting (multiplicative, permutation and combination);
tv. Basic probability theory;

v, Intreduction to random variables and their probability distributions;

vi. Quantitative reagoning exercises using fundamental statistical coneepts.
i6




Recommended Texts

1. Sevilla, A, & Somers, K. (2012). Cuanriratve reasoning: ools for today's informed citizen. New
Jersey, John Wiley & Sons.

2. Burzynski, D., & Ellis, W. (2008). Fundamentals of mathematics. USA, Saunders College
Publishing.

Suggesied Readings

1. Zeslow, E. (2020). Quanmitative reasoning. thinking in numbers. Cambridge, Cambridge
University Press.

2. de Mesquita, E. B., & Powler, A. (2021). Thinking cleariy with dara: A guide to guantitative
reasoning and analysis. New Jersey, Princeton University Press,

3. Bennett, I, & Briggs, W. (2019). Using & understanding mathemalics: a quaniilative reasoning
approach, Pearson.

4, Rosen, K. H.; & Krithivasan, K. (2012). Discrete markematics and its applications (Vol. 6). New
York: McGraw-Hill.

5. ChatBeld, C. (2018). Staristics for technology. a course in gpplied siavistics. Routledge.

6. Lock, R, H., Lock, P. F., Morpan, K. L., Lock, E. F., & Lock, D. F. (2020). Swaristles: Unlocking
the power of data. Wew Jersey, John Wiley & Sons.

v
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URCG-5129 Understanding of the Holy Quran - | 1(1-0)
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Mode! Course Outline
fot the Course Understanding of Quran —|

Course Flte: Understanding of Quran =1
Course Book; Mualllm vl Quran [Volume 1,
credit Hours: 1 (0-1)

Contact Hours: 3 per week

Waeks; 15-165 [45-28 hours)

Z & 3) by Dr Ubald ur itakiman

Course Laarping Qutcomes:

By the end of this course, students will be oble 1o
1. Develop tha abllity to understand basic words of the Quran, phrases and sentences that

do nat cantain verbs (unit L ta S of pualiim ul Quran Baok)
present tensa (Mrst half of unit &of Muadim ul Quran Backl,
7, Acnulre 7 strong foundation for understamding Jong verses of \he Quran wilh clarity.

. Comprehend Quranic vocabulary, particles {operative & non operntive partictes) ,
compounds [Adjective & Possessive compound), pronouns {sigular & plural} and types
of plural through hundreds of Guranle senlences.

4. Racognize and understand different styes of Quranlc sentences, incloding nominal
sentence, emphatic senlance, double emphatlc sentence, pepdtive  sentence,

interrogative sentence, oath ~based sentences.
Sirengthen understanding of fundamental Quranic linguistic styiny, expressions and

and than septences having

5.
Idiams.

6. Understand at least 30 to 40% of cach page of the haly Quran.

Provisfon of material, content and books:

paper book: All volumes are available In printed book form.
Tutorlal vidoos: Teachlng videa of each !esson aveilnble on YouTube,

+ Confirmatian Videos: A complete sarfes of conftrmatlon videos of al) lessans is available

in which the student car confirm his answers.
Aflipbook: A Alpbook adltion 15 also accessible.
Helping material: Helping materlal for the teachers llke guizzes, questlon papers and

images . avaklabic on wehslte.

s
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Course Outllne:

947
/‘/?

Course Uutling.
Weeks | Lectures | Units Lessbns Assignments/Home Linpulstic Rules
(1.5 hrs) Task
1. t. 1 13 Wiiting the meaning of | Proper Noun Masculing &
Quranic words Feminine
Lesson 1-8
2. 1 g-14 Wwriting the meaning of | Twa kinds of plural
Quranle words Concept of | ) “And”
9-14 Common Moun
1. 1. 1 15.17 | Writing the meaning of [ Demonstrative Naun [This &
Quranle words, phrases | That for Mascullne [ein ~Lon}
& translatfon of Demonstrative Moun [This &
Sentences That for Femining)
15-17 {ukli eli)
F 1 1519 | Wriiing the meaning of | Laam for emphasis (5554 ¢¥)
& Quranic words , Superlative Degree 1ke S}
Revislon | phrases & transiation | Revision of all Quranic
(Unlt 1} af Sentences Sentences
17-19
Quit
3. 1 Unit 2 1-3 Writing the meantng of | Emphatic Particie &}
Quranic wards, phrases | Prepasitian “For” { 521}
& translation of Prepasition (i)
Sentences
1-3
z 4-B Wriling the meaning of
Quranic wards, phrases | Prepasition (A -0 -}
& transiation of
sentences
4-5
4. 1. b 7-9 \Writing the meaning of | Freposition (L)
Quranlc words & Absolute Negation Particle
translation af Exceptlve Particle (| Ll Y
Sentences i llj Lt ba (1)
7-9
. 2 10-13 | Writing the meaning of | Subardinating
& Quranic werds, phrases | Conjunctiontdl), Was (US),
Revision & transhation of Votalive Faricle{sted! ws )
{Unit 2) Senlences
10-13
Quix . ]
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5 i Unr J 12
’ Qursnic phrases i ,mmpuw 0§
1-2 [ osmpay =] -
0 5 57 Wiiting the meamdg ol | Quranic Puitetsve
Auramic phrases & Conslruchion
translation of (14 sy e ]
~enlBnces
15 )
G. 1 ] 6-7 Wrting the meamng of | Quran-c Fosseisve
Quranlk phtaie Construckion
translatian uf [od smmme g et |
ol Es
G-7
1, 1 310 | winiting the meaning of | Active Participle flatin i),
& Quranic phrase & Pastive Participte (bt md),
Aevishon transiation of Dual [}
{Unit 3) tentences
8-10
Quiz
7 " Uil & 1-Z Writing Lhe meaning of | Personai Profiaun He[ »
Quranic phirase & i )
iranstatian of Poss@stive Pronoun His
sentences ezl
1-1
1 4 34 Writing the meaming of | Possessive Pronoun with
Quranle phrase & prepgasitions
transfation of Ihe <y 2
senlences Pranoun "His™ with
1-3 prepasitions like 48 «is
4 5-8 Writing the meaning of | Persenal Pronoun You[ <
Quranic senlences | el
5-8 Possessive Pronaun tour
i |
Possessivi Proraun with
| prepasiticrs
hxo v A
Pronuun “yuur * wilh
- 1 Frepusitens R
’ -;-“_Il_Tl_:IT'I_
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J}-]"
Is. 1 4 3.13 | Writing the meaning of | Personal Pranoun Shef .
Quranic phrases & | ubaii) '
sghlences Possessive Pronoun Her &
9-12 el
Possessive Pranoun with
prapositions
Ilke iy A
Fronaun "Her” with
prepasitions Hke Ayl
1. 4 15-16 | Writing the meaning of | Personal Pronoun | ul
Auranlc phrases & tJsilald)
senternces Possessive Fronoun Her oJ
13-16 Joaiall)
Possassive Pronoun with
prepasitians
like i Pronaun "My”
with prepesitions lke o
L0, 1 d 17 Aevision of all Quranic | Adverd [Ja)
& senwences of Unit 4
Revision Quic
Unit &
Z. Unk 5 1-2 Writing the meaning of | Masculine Plural
Quranic phrases & [ 5800 s 5 Al 500 g
sentences ol ey el A
1-2
11. 1. 5 3-4 Writing the meaning of | Possesshve Construction with
Qurarie phrases & Plurals
seftences Ay e PRl R sy
3.4
2. 5 5-6 Wiiting the meaning of | Personal Pronoun They{
Quronie phrases, ity
sentences & versas Possessive Pronoun Their =
5-6 Jalall)
12, L. 5 7-8 Writing the meaning of | Passessive Pronoun with
Quranic phrates, preposlilons
sentences & verses fike poiw APronOUD “Their"
7-B with prepositions like 4
7. 5 311 | Wrlting the meaning of | Persomat Pranown You |~
Quranic phrases, il
sentences & verses Possessive Pronoun Your ¢S
9-11 Jil}
Possessive Pronoun with
prepositions




like o5 oob |
L3 i 5 13.1a | wriung the meaning oF | Fronoun “Your” with
' Qurante phrases & preposithans llke S
seppencos b VErsas personal Pronaun we | o=
12-14 emileall)
possaisive Fronoun Our &
Jamzal)
2. 5 15-16 Writing tha meaning Passesslve Pronoun wilh
of Quranle sent@nces 5 | prepositions
verses like \SaJ
15-16 Prangun “Cur” with
prepositians like
1d, 1. 5 17-18 Writing the meaning af Dempnstrative Pronoun
Qurainc sentences B | Thess, Those (il ) e}
Yerses
17-18
2 5 19.23 | Writing the meaning OF | [+ Loagmd oled RV
Quranic sentencas & | U8 1 R
Varies st 130 g 1 ot gt b}
18-23 P R P
[T U ..I-IJ [y u.IﬁJJ‘
{ppaiflind o
5. 1 5 Revision itz /
Unit 5
1. 5 13 (ol | writing the meaning of Intraduction of Present
Page 18| Quranie Varbs Tense(p Aas Jui) &
ETronsiation of Verbal Sentence { 18 1)
Quranic Sentences & | Present Tense
Verses plag 2l Riges pr Al adlt
(1-3)
15, L 5 3 (From | Translation of Quranic | Present Tense
page 17} | Sentences & Verses Aep Al dapa p Auedd Jaill
& 4-5 1.5 oL R
2. 5 G Translatlon of Quranic | Present Tense
sentances B Verses | ferd s g heddl Jaall
aplsy
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I Indsy, T, (2002), Exticn-Rellgivus Comeepts b the {hersun, baGiill-Quesn'a Univeraity Preis
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| ENVR-5104 | Environmental Physics | 3(3-0)

|

Course Brief:

In this course students will get familiar with the use of physics principles to solve issues
in the natural and artificial environments is known as environmental physics, and it is a
specialty area within the physics major.

Course Learning Objectives:
The courss will provide 2o introduction to the physical principles that underlie

environmental jssues and their reletionship with different types of interactions with
energy and matter.

Course Contents:

l. Introduction to environmental physics

2. Scientific notations and mathematical bints for basic concepts

3. Solar spectrum, interaction of light with matter, Ozone and UV light, Energy,
Entropy, Energy conversion.

Heat radiation and heat transfer, Nuclear energy, Transport of pollutants

Diffusion, Conversien of mass, Solids, Liquids and Gasses, Equations of fluid
dynamics

Turbulence, Turbulent diffusion, Gaussian plumes i the air

Turbulent jets and plumes, Particle physics, Sound and Noise

Basic acoustics, Human percepticns and noise criteria

Reducing the transmission of sound, Active contrel of sound, Radioactivity and
nuclear physics

10. [sotopes and radioactive decay, Electromagnetic radiation.

v

ww

Recommended Texis:

1. Monteith, J., & Unsworth, M. (2013). Principles of environmental physics: plants,
animals, and the atmosphere. Academic Press.

2. Smith, C. (2004). Environmental physics. Routledge.

Su ted Readinps:

. Boeker, E., & Van Grondelle, R. (2011). Emvironmental physics: sustainable energy
and climate change. John Wiley & Sons.

2. Famoni, V. (2007). Exercises in environmental physics. Springer Science &
Business Media.




[ ENVR - 5105 | Mineral Resources [ 3(3-0)

Courze Brief:

This course presents a comprehensive study of the origin, clessification, disiribution,
and economic significance of mineral resources. The cowrse focuses on the geological
processes of mineral deposit formation. [t covers methods of mineral exploration and
assessment. Environmental and socio-economic effects of mineral mining are also part
of this course. This cowrse incorporates case studics and ficld applications within the

mining industry.
Course Learning Objectives:

& TUnderstmod the formation and classification of mineral deposits,

s [dentify major mineral resources and their global and regional distributiona.
s Analyze the techniques used in mineral exploration and resource estimation.
s Evaluate the environmental impacts and sustainability issues in mining.

»  Apply theoretical knowledge to real-world mineral resource case studied.

Coorse Contents:

Introduction to Mineral Resources

Classification and Economic [mportance of Minerals
Ore-forming Processes (Magmatic, Hydrothermal, Sedimentary, ctc.)
Metallie vs, Non-metzllic Mincral Deposits

Encrgy Minerals (Coal, Uranjum, etc.)

Mineral Exploration Techniques

Sampling and Resource Estimation

Strategic and Critical Minerals

. Eavironmental Impacts of Mining

lﬂ Sustainable Mining and Resource Management

11. Case Studies (Pakistan and Global Examples)

12. Laws and Policics Related to Mineral Resources

Recommended Texts;

l. Moon, C., Whateley, M., & Evans, A. (2005). Introduction to mineral exploration. {Wilsy-
Blackwell,

2. Pohl, W. L. {2011). Economic geology: principles und practice, John Wiley & Sons.

Suggested Readings:
3. Ewvans, A. M. (2009). Ore geology and industrial minerals: an introduction. John Wiley &

Sons.
4. Upadbvay, R. X. (2025). Geology and Mineral Resouwrces. Springet Nature.
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[ENVR-5106 | Eavironmental Toxicology [36D) |
Course Brief:

This course provides an in-depth exploration of Environmental Toxicology, focusing on the
adverse effects of chemical, biological, and physical agents on living organisms and
ecosystems. Students will examine the sources, fate, and transport of toxicants, mechanisms
of toxicity, and the impact of pollutants on human health and the environment. The course
integrates theoretical knowledge with practical applications, including risk assessment and
regulatory frameworks, to equip students with the skills necessary for addressing
environmental health challenges

Con i 3
By the end of this course, students will bs able to:

l. Define key concepts and principles of environmental toxicology.

2, Identify and classify major environmental toxicents and their sources.

3. Understand the processes of absorption, distribution, metabolism, and excretion
{ADME) of toxicants.

4. Analyze dose-response relationships and interpret toxicity data,

5. Explain mechanisms of togicity, incloding mutagenesis, carcinogenesia, and

endocrine disruption.

Assess the environmental fate and transpart of toxicants,

Evaluate human and ecological risk assessments.

Apply kmowledge of toxicology to real-world environmental health jssues,

particularly within the Pakistani context.

SRR

Course Contents:

Unit [: Introduetion to Environmental Toxicology

» Historical development and scope of toxicology
» Fundamental concepts: toxicity, bazard, expasure, risk
s Overview of environmental toxicants: chemical, biological, and physical agents.

Unit II: Principles of Toxicology
+ Roules of cxposure: inhalation, ingestion, dermal absorption
+»  ADME processes
+ Faciors influencing toxicity: dose, duration, frequency, and individual susceptibility

Unit ILI: Classification of Environmental Toxicants

»  Organic pellutants: pesticides, solvents, PCBs
» Inorganic pollutants: heavy metals, metalloids
+ Emerging contaminants: pharmaceuticals, personal care products, nanomaterials.

Uad oo Doveealosponse Fanoaslips
« Concepts of threshold, LDy, NOAEL, LOAEL

s Types of dose-response curves
= Symergistic, antagonistic, and additive effects
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Unit V: Mechanisms of Toxicity

s Cellular and molecular mechanisms

+ Oxidative stress and free radical damage

» Genotoxicity, mutagenesis, and carcinogenesis
+ Endocrine disruption and reproductive toxicity

Unit VI; Environmental Fate and Transport of Toxicanis

 Chemical properties influencing environmental behavior
« Transport mechanisms: volatilization, leaching, bioaccumulation
» Degradation processes: photolysis, hydrolysis, biodegradation.

Unit VII: Risk Awsessment and Management

» Hazard identification and exposurce assessment

» Dose-response assessment and risk charactenzation
» Risk communication and managcment strategies

= Regulatory frameworks and guidelines

Unit VIII: Case Studies and Applications

» Analysis of cuvironmental toxicelogy incidents in Pakistan
Evaluation of remediation and mitigation strategies

Lahoratory Work:

« Toxicity testing using bioassays (¢.g., Daphnia, algae)

» Determination of LCs and ECs values

» Asscssment of heavy metal contamination in water and soil samples
» Evaluation of oxidative stress markers in biological specimens

« Data analysis and interpretation of toxicological studies

Recommended Texts:

. Yu, M. H, Tsunoda, H., & Tsunoda, M. (2011), Environmental Toxicology:
Bislogical and Health Effects of Pollutants (3rd ed.). CRC Press.

2. Klaassen, C. D. (Ed.). (2013). Casarett & Doull’s Essentials of Toxicology (3rd ed.).
McGraw-Hill Education.

3. Gestel, K. van (2020). Environmental Toxicology. Open Texibook Library.
Avai ine

4. LeBlanc, G. A. (2004). Basics of Environmental Toxicolegy. [n E. Hodgson (Ed.), A

Textbook of Modern Toxicofogy (3rd ed.). Wiley. DOL: 10,1002/0471646776.ch26

Suggesied Readings:

« Walker, C. H,, Sibly, R. M., Hopkin, 8. P, & Peakall, D. B. (2012). Principles of
Ecotoxicology (4th ed.}. CRC Press.

«  Rang, G, . (Bad). (1993} Fundamentus of Aguaite Toaicoivgy: Efjects,
Environmental Fate, and Risk dssessment. Taylor & Francis.

» Gover, R A., & Klaassen, C. D. (2001). Toxicology of Metals: Clinical and

Biochemical Aspecis. Springer.
/’_’/M o
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[ urcesizs | Pakistan Studies | 220 |

This course is designed to provide students with a comprehensive exploration of Pakistan’s
identity, spanning geographical, historical and cultural dimensions, It deives into the diverse
landscape, ancient civilizations, and rich cuitural heritage that define Pakistan. Moreover, it
examines the socio-cultural and pelitical trmsforamations in Pakistan over time including
democratic transitions and military interventions, The aim of this course is to inculcate in
students a ouanced understanding of Pakistan’s past, present, and potential future trajectories,
enabliog them to critically evaluate the complex dynamics shaping the nation”s development.
Course Learning Outcomes

By the end of this course, student wili be able to:

1. Have enhanced lmowledge of the peographical, historical and political aspects of Pakistan,

2. Understand the society and cultural of Pakistan,

3. Understand and explain the scio-economics developments in Pakistan.

4. Explore contemporary issues and challenges faced by Pakistan and their implications for the
future.

Contents

1. Introduction to Pakistan:

. Geographical iocation and significance.

a Historical background: Ancient civilizations in the ragion,

» Factors leading to the creation of Pakistan

2, Politheal History of Pakistan:

. Formative phase

. Military interventions and democratic transitions.

3. Geography of Pakistan;

. Physiography: Mountains, plains, platesus, deserts, valleys and coastal areas.
» River system: Indus river and its tributarics; /
v Climati¢ regions of Pakistan.

4. Soclety and Culture of Pakistan:

. Socio- cultural diversity.

] Lanpuage and literature of Pakistan,

5. Economics Development of Paldstan:

. Agriculiure and industrial sectors of Pakistan,

. Economic challenges of Pakistan.

6. Contemporary Issues;

» Foreign relations of Pakiston,

® Security challenges: terrorism, extremism, regional conflicts.

. Environmental problems and sustainable development {SDGs).

. Media and social change.




SUGGESTED READING MATERIALS

1. “Jinnah of Pakistan™ by Stanley Wolpert

2. “The sole Spokesman: Jinnah, the Muslim League, aod the Demand for Pakistan” by Ayesha
Jalal

3. »The struggle for Pakistan” by [shtiag Hussain Gureshi

4, “Pakistan, the Formative Phase, 1857-1948” by Khalid B. Sayzed

5. “Pakistnn Studies: A Book of Readings” by Sikandar Hayat

6. “Constitutional and Political History of Pakistan™ by Hamid Khan

7. “Trek to Pakisten” by Ahmsad Saeed and Kh. Mansur Sarwar /
8. “Pakistan: A Modern History” by Ian Talbot

9. “Politics in Pakistan: The Nature and Direction of Change” by Khelid B. Sayeed

10. “Physical Geography of Pakistan” by Umar Jahangir

11. %A Geography of Pakistan: Environment, people, and Economy” by Fazle Karim Khan

12, “palistan’s Foreign Policy: An Historical Analysis™ by S.M. Burke

13, “Sepamtism in East Paldstan™ by Rizwan Ullah Kokab

14, “Being Pakistani: Society, Culture and the Aris” by Razs Rumi

15. “Pakistani’s Culture Heritage: Socio-Economic and Technological Aspects™ edited by Abdul
Jabbar Khan :

16. “Language and Politics in Pakistan™ by Tariq Rahman

17. Sociology” by Horton and Hunt

18, “Pakisian in the Twenticth Century: A Political History™ by Lawrence Ziring

19. “Economic Development of Pakistan™ by Ishrat Husain

20. “Issues in Pakistan's Economy” by 5. Zaidi
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[Urce-si9_| Expository Writlng I 330 |

This course prepares undergraduates to become successful writers and readers of English. The
course helps students develop their fundamental language skills with a focus on writing so that
they can gain the confidence to communicate in oral and written English outside the classroom.
The cotrse i3 divided into five units and takes a Project-based Learning approach. Unit themes
target the development of 21x century skills and focus on self-reflection and active commumity
engagement. The course completion will enable the students to develop communication skills as
reflective and self-directed learners. They will be able to intellectually engage with different
stages of writing process, and develop analytical and problem-soiving skills 10 address various
community-specific challenges.
Conrse Contents;
1. Self-Reflection
+  [ntroduction to the basics of the wriling process
[ntroduction to the stepa of essay wniting
Prewriting activities: Brainstorming, listing, clustering and freewriting
+  Practicing Outlining of the essay
2. Personalized Learning
Leaming Process, Leaming Styles, Goal Senting and Learning Plan
3. Oml Presentstion
Structure and Significance, Content Selecton and Slide Presentarion, Peer Review
4. Critical Reading Skills
+  [otoducing Authentic Reading (Dawn and non-specialist academic booka/texts)
Reading Siralegies and Practice: Skimming, scanning, SQWIR, Annotating, Detailed
reading and nole-taking, Standand Test Practice: TOEFL and [ELTS, Model Review V,«""
Reports and Amnotated Bibliographies
5. Comuonmity Engagement
Snudent-led brainstermiog on local versus glabal issues, Identityving research problems
Drafting research questions, Drafting interview/survey questions for community research
(in English or L1)
Engaging students in Critical reading, Presenting interview/ survey information, Field
werk
Writing Commumity Engagement Project
6. Letter 1o the Editor
Types of letters, Format and purpose of letter to the editor, Steps in writing Ictter-to-cditor
Recom Texts;

l. Bailey, S. (2011). Academic writing: A handbook for internstional students (3rd ed ). New
York; Romtledge.

2. Swales, L M;&& Feak, C. B. (2012). Academic wriring for graduate students: Essential tasks
and skilir (3% ed.). Ann Arbor; The University of Michigan Press.
Suogpested Readings:
1. Cresswell, G. (2004). Friting for academic success, London: SAGE.
2. Johnson-Sheehan, R. (Z019). Writing foday. Don Mills: Pearson. o
3. Silvia, P. 1. (2019). How fe write a lot: A practical guide lo productive academic writing. =~
Washington: American Psychological Assoclion,
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[urcasiz1 | Tools for Quantitative Reasoning [ 33.0) |

This is a sequential undergraduate course that focuses on logical reasoning supported with
mathematical and statistical concepts and modeling / analysis techniques 1o equip studenis with
analytical skills and critical thinking abilities necessary to navigate the complexities of modem
world. The course is designed to familiarize students with the quanbitative concepts and J
techniques required to interpret and analyze numerical data and to inculcate ability in students
the logical reasoning to construct and evaluate arguments, identify fallacies, and think
systematically. Keeping the pre-requisite course of Quantitative reasoning (I) as its base, this
course will enable students further their quantitative. Logical and critical reasoning abilitics to
complement their specific major feld of study

Course Learning Outcomes

By the end of the course, student shall have;

1. Understanding of logic and logical reasoning:

2. Understanding the basic quantitative Madeling and Analyses.

3. Logical reasoning skills and abilitics te apply them to solve quantitative problems and evaloate
arguments;

4. Ability to critically evaluats quanritative information to make evidence based deeisions through
appropriate computational tools,

Contents

l. Logic, Logical and Critical Reasoning:

1. [niroduction and importance of logic,

i1. Introductive, deductive and abductive approaches of reasening,

ii. Propositions, arguments (valid; invalid), logical connectives, truth tables and propesitional
equivalences,

iv. Logical fallacies,

v. Yenn Diagrams,

vi. Predicales and quantifiers,

vii. Quantitative reasoning exercises using logical reasoning concepts and techniques.

2. Mathematical Modeling and Analyses: _
i. Introduction to deterministic models, N

il. Use of lincar function for medeling in real-world situations,

iii. Modeling with the system of linear equation and linear solutions,
iv. Elementary introduction to derivatives in mathematical madeling,
v. Linear and exponential growth and decay models,

vi. Quantitative reasoning cxercises using mathematical modeling,

3. Statistical Modzling and Analyses:

i. Introduction to probabilistic models,

il. Bivariate ansalysis, scatier plots,

tii. Simple linear regression mode! and correlation analysis,
iv. Basics of estimation and confidence interval,

v. Testing of hypothesis (z-1est; t-test),

vi. Statistical inference in decision making,

vii, Quantitative rcasoning exercise using statistical modzling,




Recommended Texts

1. Benneit, §., & Brigas, W. (2019). Using & understanding mathematics: a quantitative reasoning
approach. Pearson,

2. Rosen, K. H., & Krithivasan, K. (2012). Discrete mathematics and its applications (Vol. 6). Newn,~"
York: McGraw-Hill.

Sogpested Readings
1. Epp, 8. 5. (1990). Discrere marhemarics with applicarions. Wadsworth Publ. Co.,

2. Budnick, F. §., Quinn, 3., Bowser, K., & Flaherty, E. H. {1593). Applied mathemarics for
businass, economics, and the sociaf sciences, New York: McGraw-Hill.

3. Bluman, A. (2014). Elemenary Statisnics: A step by step approach 9e. McGraw Hill.
4. Maan, P. S. (2007). introductary statistics. John Wiley & Sons.

5, Babones, S. (2013). Applied statistical modeling. (Mo Tirle).

6. Graen, S. W., Wolf, Lk., Stewrat, B, W. (2022). SAT Study Guide Premium. Barrons




L urRCG-s122_| Ideology and Constifution of Pakistan [ 2¢2-0)

Course Description:

This course focuses on ideological background of Paldstan. The course is designed to give a
comprehensive insight about the constituiional developments of Pakistan., Starting from the
Government of Indin Act, 1935 61l to dats, all impormat events lending to constifitional
developments in Pakistan will be the focus of course. Failure of the constitutional machinery and |~
leading constifitional cases on the subject. Morcover, students will study the process of
governance, national development, issues arising in the modern age and posing challenges to
Paldstan. [t will also cover the entire Constitution of Pakistan 1573, However, emphasis sould be

on the funderaental rights, the nature of federalism nder the constitution, distribution of powers,

the rights and varicts remedics, the supremscy of parlisment and the independence of judiciary

Ouiline:
s  [deology of Palkdstan

Ideological rationale with special reference to Sir Syed Ahmed Khan, Allama Mubammad Igbal

and Quaid-¢-Azam Mubammad Ali Jinnah.
Two Nation Theory and Factors leading to Muslim separatism,
»  Constitutional Developments
Salicnt Feature of the Government of India Act 1935
Salient Feature of Indian [ndependanca Act 1947
Objectives Resolution
Salient Feature of the 1956 Constitution
Developments leading to the abrogation of Constituticn of 1956
Salient feamures of the 1952 Constitution
Causes of failure of the Constitition of 1962
Comparative study of significant features of the Constitution of 1936, 1962 and 1973
*  Fundamental rights
*  Principles of policy
*  Federation of Pakistan
President
Parliament
The Federal Government
=  Provinces
CGovernars
Provincial Assemblies
The Provincial Government
*  The Judicature
Supreme Court
High Courts
Federal Shariat Courts
Supreme Judicial Counneil
Administrative Courts and tribunals
Islamic Provisions in Constitution
Significant Amendments of Constitution of Pakistan 1973




Recommended Books:
1. Constitutiona] and Political History of Pakistan by Hamid Khan

2. Mahmood, Shaukzt and Sheukat, Nadeem. Constitution of the [slamic Republic of Pakistan, 3rd
re edn. Lahore: Legal Research Centre, 1994.

3. Munir, Mubamnoad, Constitution of the Islamic Republic of Pakistan: Being a Commentary on
the Constitution of Pakistan, 1973. Lahore, Law Pub., 1975.

4. Rizvi, Syed Shabbar Raza, Constitutional Law of Paldstan: Text, Case Law and Analytical
Commentary. Znd re edn. Lahors: Vanguard, 2005,

5. The Text of the Constitution of the Islamic Republic of Pakistan, 1973 (as amended).

6. Fundamental Laws of Palistan by A.K. Brohi




[ ENVR-5107 | Enyiranmental Pollution | 3(3-0) ]

Courye Brief:

Students in this course will become aware of the environmental pollution as the unfavorable
medification of our surroundings that eccurs as a direct or indirect result of human activity
and i3 caused by changes in cnergy pattarms, radiation levels, the chemical and physical
makeup of species, and their sbupdance.

Course Learning Objectives:

The course is focused on intreducing environmental pellution and its sources. [t will also
cover the existing laws related to pollutants in Pakistan and the conventions ratified
internationally

Course Contents:

8
9.
1

1. Environmental Pollution, sources, types and causes

2. Types of pollutants: Physical, chemical and biological
3. Charucteristics of domestic & industrial effluents

4.
5
6
7

Effects of Pollutants on human & other living organisms

. Industrial and Municipal Solid Waste.

. Principles of Waste Management & Disposal; Fate of pollutants
. Factors affecting movement of pellutants in soil, air and water

. Monitoring of Environmental Pollution

Follution Control Strategies; Environmental Laws

0. Pollutants Guidelines; [nternational Protocols: Casc Studies

Recommended Tests:

2,

Amd-Caddigan, M. (2015). Sherry Turkle: Alone Together: Why We Expect More
from Technology and Less from Each Other: Basic Books, New York, 2011, 348 528
ISBN 978-046503 1467 (pbk).

Vesilind, P. A, Peirce, 1. ., & Weiner, R. F. (2013). Environmental pallution and
confrol. Elm"ier.

Suggested Readings:

L.

2.

Environment Pollution: Types, Sources & Management. Ghafoor, A., G. Murtaza, M.Z.
Rehman, M. Sebir, H.R. Ahmad and Saifullah, Allied Book Centre, Labore, Pakistan.
2012,

Edwards, C. (Ed.). (2013). Environmental poliution by pesticides (Vol. 3). Springer
Science & Business Media.




ENVR-5108 | Applied Ecology [330) |

Course Brief:

Applied Ecology focuses on the practical application of ecological principles to address
environmental challenges. This course explores how ecological knowledge can be utilized in
the management and conservation of natural resources, restoration of degraded ecosystems, and
sustainable development. Emphasis is placed on understanding human impacis on ecosystems
and developing stratagies for mitigation and adaptation, with particular relevance to Pakistan's
environmental context.

Counrse Learning Dbjectives:

By the end of this course, students will be able to:

I. Comprehend fundamental ecological concepts and their practical applications.

2. Amnalyze the effects of human activities on various ecosystems.

3. Evaluale siraiegies for the conservation and sustainable management of natural
resources.

4. Apply ccological principles to real-world environmental problems, including those
specific to Pakistan.

5. Develop and propose solutions for ecosystem restoration and biodiversity conservation

Cou tents:
Unit I: Introduction to Applied Ecology
« Definition, scope, and significance of applied ccology
» Relationship between basic and applied ecology
* Role of applied ecology in environmental management
Unit IT: Ecosystem Structure and Function

» Components of ecosystems: biotic and abiotic factors
» Energy flow and mutrient cycling

+ Ecosystem producttvity rad trophic dynamics

Unit ITI: Homan Impacts on Ecosystems
+ Lend-use changes: agriculture, urbanization, deforestation
»  Pollution: air, water, soil, and noise
+ Climate change and its ecological implications

Unit FV: Conservation and Biodiversity
» [mportance of bicdiversity and threats to its conservation
» Protected areas and wildlife menagement

v TR adly- Gused SSITTANTL Spptoash

Unit V: Restoration Ecology

»  Principles and practices of ecological restoration " F _,,.”’AJ’

+ Case studies on habitat restoration




« Monitoring and evaluating restoration success
Unit V1: Sustainable Resonrce Management
» Sustainable management of forests, rangelands, and fisheries
» Aproecology and sustsinable agriculture practices
« Water resource management in arid and semi-arid regions
Unit VII: Applied Ecology in Pakistan
» Ecosystem services and their valuation in Pakistan

« Case studies: Indus River Basin, mangrove ecosystems, and Himalayan bicdiversity
» Policy frameworks and environmental legislation in Pakistan

Labaratory Work:
« Ficld surveys to assess biodiversity and ecosystem health
« Water and sail quality analysis
» GIS and remote sensing applications in ecological studies
= Data collection and statistical analysis for ¢cological research
Recommended Texts:
1. McPherson, G. R., & DeStefane, S. (2003). Applied Ecology and Natural Resource
Manegement. Cambridpe University Prass.
2. Open Tertbook Resonree. Applied Ecology (Open University of Hong Kong).
Available-online
https://waw. textbooks.org.hlc/gys Appli
gy _12647.pdf
Sugpested Books:

1. Applied Ecology and Environmental Management. Newman. E.L 2nd ed. Blackwell
Scientific Publications, Oxford. 2000

2. Ecology of Industrial Pollution. 2010, Ed. Lesley C. Batty and Kevin B. Hallberg,
Cambridge University Press.
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[ENVR-5109 | Environmental Microblology

| 3(3-0) J

Course Brief:

This courss introduces students to the role of microorganisms in the environment, emphasizing
their diversity, ecological fanctions, and applications in environmental processes. [t covers
microbial interactions in soil, water, and air, and their significance in biogeochemical cycles,

pollution control, and environmental sustainability.
Cours¢ Learning Objectives:

Upon sucsessful completion of this course, students will be able to:

1. Understand the diversity and classification of environmental microorganisms,

2. Explain mictobial roles in nawral ecosystems and biogeochemical cycles.

3. Analyze the impact of microorganisms on environmental health and pollution.

4. Apply microbiologicai techniques to assess environmental samples.
5. Evaluate the applications of microorganisms in wastewater treatment and

bioremediadon.
LCoupse Contents:

Unit I: Introduction to Environmental Microbiviogy

» Historical development and scops
= Microbial ecology and environmental significance

Uniy IT: Micrabial Diversity and Classification

» Bactenia, archaea, fungi, protozea, and viruses
s  Mcthods of classification and identification

Unit LI: Microorganisms in Seil and Waier

»  Soil microbial communities and functions
» Agquatic microbiology: freshwater and marine systems

Unit IV: Microbial Interaciions and Biegeochemical Cycles

+ Nitrogen, carbon, sulfur, and phosphorus cycles
» Microbial symbiosis and nutrient transformations

Linit V: Environmental Pollution and Microbial Responses

+ Microbial degradation of pollutants
+ Pathogens in the environment and public health concerns

Unit VI: Wastewaler Treatment and Biloremediation

s Microbial processes in sewsge treatment
« DBioremediation strategies for contaminated sites

M{:”___————-UL_




Unit VIT: Air Microbiology and Bioaerosols

« Microorganisms in the atmosphere
+ Health implications of airborne microbes

Unis VIIT: Microbial Teckniques In Environmental Analysis

+ Sampling methods for soil, water, and air
«  Culture-based and moleculer techniques

Laboratory Work:

Preparation and sterilization of culture media

[solation and enumeration of microorganisms from environmental samples
Biochemical tests for microbial identification

Assessment of microbial activity in soil and water

Demonstration of wastewater treatment processes

Recommended Texts:

. Maier, R. M., Pepper, L. L., & Gerba, C. P. (2015). Environmental Microbiclogy (3rd
ed.). Academnic Press.

2. Atlas, R. M., & Bartha, R. (1998). Microbial Ecolegy: Fundamentals and Applications
{4th ed.). Benjamin/Cummings.

3. Pelczar, M. I, Chan, E. C. S., & Krieg, N. R (2001). Microblology (5th ed.). McGraw-
Hill Education,

" @ & wow

Suggested Books:

s Torlora, G. I, Funke, B. R., & Case, C. L. (2018). Microbiology: An Imtroduction (12th
ed.). Pearson.
s Madigan, M. T., Bender, K_ S, Buckley, D, H., Sattley, W. M., & Stahl, D. A. (2018).
" Brock Biology of Microorganismis (15th ed.). Pearson,
»  Ghafoer, A., Murtaza, G., Rehman, M. Z., Sabir, M., Ahmad, H. R., & Saifullah.
(2012). Environmenr Pollurion: Types, Sources & Management. Allied Book Centre,
Lahore, Pakistan.
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URCG-S114 | Basic Sclence | 3@

Life, its characteristics, natural science, bielogy and its branches; Lmportance of Flora & Fauna in
biodiversity; Iruportance of Netural Compounds in daify life, medicine and human health; Latest
developmenls in natural sciences (Biotechnology); Ecosystem acd ity components; Environment and ~—
its componcnts; Pollutants and their effect on the enviromment (Greeohouse cffect, global
warming, acid raing, water pollution end ozope depletions ete); [ntroduction to micro-organism
and its types (bactenie, fungi, viruses)

Pragtical:

1: Field Survey of Flora & Fauna and their identification

e
2: Study of herbarium 2]

3: Study of Museum

Recommended Texts:

1. Keddy, P.A (2017). Plant ecology origing, processes, consequences, Cambridge, University
Press.

2. Canadell, 1.G., Diaz, 5., Heldmaier, G., Jackson, R.B, Leviz, D.F, Schulze, ED. &
Sommer, U. (2019). Ecofogical siudies. Springer. .

3. Bhat, 8.V, Nognsampogi, B.A. & Sicakumar, M. (2006), Chemistry of Natural Products. Springer
Science

4. De, AK. (2019), Emvironmental Chemistry. New Age Interpational Press

Su Resdin

. Fath, B. (2018). Encyclopedia of' ecology. Elsevier.

2. Ajith, H.. Urmas, P, Pastur, G. M &  Iversion L. R (2018). Bcosystem services from
Jorest landscpes: broadsclaes consideration. 1S dition, Springer Intemational Publishing AG.

3. Xu R, Yo, Y. & Zhao, W. (2011). Introduction to Nahwal Product Chemistry. CRC Press

4. Tavier, DJ., Green, N.P.O. & Stowt, G.W. (1997). Biological Science 182, Cambridge University
Press

5. Tayler, MR, Simon, EJ., Dickey, D.J. & Hogan, K A (2020). Campbell Biology: Conceprr &
Connections (109 Edition). Pearson




| URCC-5124 | Entreprenesrship | 00| v

This course addresses the unique eptrepreneurial experience of conceiving, cvalusting, creating,
managing, and potentially sciling a business idea. The goal is to provide a solid background with
prectical application of imporant concepts epplicable to the qum:nmgia] envircoment. ]
Entreprencunal discussions regarding the key business areas of finance, accounting, marketing and
manngement include the creative aspects of entreprencucship. The course relies on classroom
discussion, participation, the creation of a feasibility plan, and building a busincss plao to develop a
comprehensive strategy for launching and managing a new venfure.

Course Leatning Objectivey
. To enhenca the ‘exireprencusial intentions’ of the students by improving their natural
willingness to stast a business,

2. To understand the process of entreprencurship and learn the ways to manage it by
working individually in the class and in the form of groups outside the class to
conduct feld assigmments. -

3. To educats the students about the practical underpimmngs of the entrepreneurship with
the aid of practical assignments and idea pitching.

Course Contents:
1. Backgroond: What is an Organization, Organizational Resources, Management Funetions,
Kinds of Managers, Mintzberg's Managerial Roles.

2. Forms of Business Ownership: The Sole propristorship, Partuership, Jeint Stoek Cempany

1. Enireprensurship: The World of the Entrepranevr, what is an entreprensur? The Benefits of
Entreprencurship, The Potential Drawbacks of Entrepreneurship, Behind the Boom: Feeding
the Entrepreneurial Fire.

4. The Challenges of Enirepreneurship: The Culwral Divemity in Entgeprenourship, The
Power of “Small” Businesd, Putting Failure mto Parspective, The Ten Deadly Mistakes of
Entrepreneurship, How to Avoid the Pitfalls, Idea Discussicns & Selection of student Projects,

[slamic Ethics of Entreprencurship.

5. Inside the Eotreprzneiirial Mlid: From [deas to Reality: Creativity, Innovation, and
Entrepreneurship, Creativity — Essential to Survival, Creative Thinking, Barriers to Creativity,
How to Enhsnoce Creativity, The Creative Process, Techniques for Improving the Creative
Procesy, Protecting Y our Ideas, kiem Discussions & Selection of student Projecis,

6. Products and technology, identification opportunities

7. Designing a Competitive Business Moadel and Building a Sotld Strategic Plan: Building a
strategic plan, Building a Competitive Advantage, The Strategic Management Process,
Formulate sirategic options and select the appropriste sirategies, Discussion about execution
of Students’ Project.

8. Conducidng 2 Fensibility Apalysis and Crafting o0 Winning Buosiness Plan: Conductng a

Feasibility Anslysis, Industry and market feasibility, Porter’s five forees model, Financial
feasibility analysis. Why Develop a Business Plan, The Elcments of & Business Plan, What
Lenders and Envestors Look for in a Business Plan, Making the Business Plan Presentation,

9. Building a Powerful Marketing Plan: Building a Guemilia Marketing Plan, Pinpointing the
Target Market, Determining Customer Needs and Wants Through Market Researeh. Plotting a
Guerrilla Marketing Strategy: How to Build a3 Competitive Edge, Feed Back & Suggestions on

Stident Projent, Telarric: Ethizs for Entrerren=enzl Marketing

0. E-Commerce and the Entreprenenr: Factors to Consider before Lawnching inw E-
Commerce, Ten Myths of E-Commerce, Strategies for E-Success, Designing a Killer Web Site,
Tracking Web Resulls, Ensuring Web Povacy and Security, Feed Back & Suggestions on

Student Project.
M- {: ’,”"’-LA-’




11. Priciog Strategies: Three Potent Forces: lmage, Competition, and Value, Pricing Strategics
and Tactics, Pricing Strategies and Methods for Retailers, The Tropact of Credit on Pricing.

12. Attracting Venture Capitalist: Projected Financiel Statements, Basic Financial Statements,
Ratio Analysis, [nterpreting Business Ratios, Breakeven Analysis, Feed Back &Supggestions
on Stodent Project,

13, Idea Pitching: Formal presentation, S-minutes pitch, funding negotistion and Jmmching.

Recommended Texts:
1. Scarborough, N. M. (2011). Essentials of emzeprencurship and small business wmanagement,
Publishing as Prentice Hell, One Laks Street, Upper Saddle River, New Jersey 87458..

So Readings:
1. Burstiner, L {1989). Small business handbock. Prentice Hall Press. W




[Urce-s12s | Civics and Community Engagement | 229 |
Course Description:
The Civics and Community Engagement conrse is designed to provide students with an understanding
of the importance of civic participation, culture and cultural diversity, bagie foundations of eitizenship,
group identities and the role of individuals in creating pasitive changs within their communities, The
course sims at developing students’ knowledge, skills and attitudes necessary for active and responsible
citizenship.

Learning outcomes;

After completing this course, students will be able to

Understand the concepts of civic engegement, community development, and social respoasibility.
Understsnd righty and responsibilities of citizenship

Understand cultural diversity iz local and global comtext

Analyze the significanee of eivie panticipation in promoting social justice, equity, and

democraty.
Examine the historical and conlemporary examples of successful civic and community
engagement initiatives.
*  [dentify and 395298 community needs, assats, and challenges 1o develop effective strutegies
for community improvement.
* Explore the ethical implications and dilemmas associated svith civie and commumity s
engagement. i
»  Develop practical skills for effective commumity organizing, advocacy, and leadership.
* Foster intercuttural competzance and respect for diversity in community engagement eforts,
» Collaborate with community organizations, stakebolders, and fellow students to design and
implement community-based projects.

= Reflect on personal growth and leaming through szlf-assessment and critical analysis of
COMIMURITtY engagement experiences,
Cotirse Content:

Introduction to Clvics & Community Engagement

Overview of the course: Civics & Cormmunity Engagement
Definition and importance of civics
Key concepis in civics: citizenship, democracy, governance, and the rule of law
Rights and responsibilities of cihizens
Citizenshlp and Community Engagement

Introduction ta Active Citizenship: Overview of the [deas, Cancepts, Philosophy aad Skills
Approaches and Methodology for Active Citizenship
Ideniity, Calture, and Social Harmony

Concept and Development of Ideatity, Group identities
Components of Culture, Cultural pluralism, Multiculturalism, Cultural Ethnoceatrism,
Cultural relativism, Understanding culturnd diversity, Globalization and Culture, Social
Harmony,
Religious Diversity (Understanding and affirmation of similarities & diffzrences)
Understanding Socia-Political Polanization
Minorities, Social Inclusion, Affinmative actons

Mueltlcultural society and Inter-cultoral dislogne

Inter-cultural uislogue (bridging the differences, promoting harmony)
Promoting intergroup contacl! Dialogue

Significance of diversity and its impact

Importznce and domains of Inter-cultural dialogue

MF"//IL&




Active Citiren: Locally Active, Globally Connected

Importance of active citizenship ot national and global level
Understandmg commurity
Identification of respurpes (humean, natural and others)
Utilization of resources for development (community participation)
- Strategic plamning, for develepment (community linkages and mobilization)
Human riphts, constiintionafism and citizens’ responsibilities
Introduction to Human Rights
Humzn rights m constiiution of Pakistan 1/
Public duties end responsibilities
+ Constitutionalism and democratic process
Seclal Institutions, Socal Groops, Formal Organizations and Bureawcracy

Types of Groups, Group identities, Orgenizstions
Bureancracy, Weber's model of Bureaueracy
Role of pelitical parties, interest groups, and non-governmental organizanons
Civic Engagement Sirategles
. Grassroots organizing and commmunity mebilization
. Advocacy and lobbying for policy change
. Volunteerism and sarvice-lesmming opportunities
Social lssnes/Problems of Pakistan

+ Overview of major social isstes of Poldstani socicty
Soeial Action Project

Recommended Books:
- Kennedy. J. K., & Bnmold, A, (2016). Regional context and Citizenship education in Asia and
Eurupé. New Yourk: Routledge, Falmer. +

2. Henslin, Jamcs M. (2018). Essentials of Sociology: A Down to Earth Approach (131 ed ). New
York: Pearson Education
3. Macioniy, J. J., & Gerber, M.L. (2020). Saciology. New York: Pearson Education
Su Resdings:

1. Glencos McGraw-HilL (n.d). Civies Today: Citizenship, Economics, and Youth
1. Magleby, D. B, Light, P. C., & Nemacheck, C, L. {2020). Government by the People (16th ed.).
Pearson.

1. Sirianni, C., & Friedland, L. (2005). The Civic Renowei Movement: Community-Building and
Democracy m the United Stoteas, Kettering Foundation Press.
3. Bloemraad, L (2006). Becoming a Citizen: Incorporating Immigraats 3od Refugees in the United
States and Canada, University of California Press.

4. Kuyek, 1. (2007}, Commmity Orgmnizing: Theory and Practice. Fernwood Publishing. -

5. DeKieffer, D. E. (2010). The Citizen’s Guide to Lobbymg Congress. TheCapitol. Net

6. Rybacki, K. C., & Rybacki, D. J. (2021). Advocacy and Opposition: An Introduction to
Argimedtatiod (8th ed ). Routledgs.

7. Kretzmann, J. P, & McKnight, J. L. (1993), Building Commimities fom the Inside Qut; A Path
Trwprds Findime ang MowEw~g + Canrmnininds Aszets, ACTA Publicatinne,

3. Patiersen, T. E {2005). Engaging the Public: How Government and the Media Can Reinviporate

American Democracy. Oxford University Press.

% Love, N. S., & Mattern, M. (2005). Doing Democracy: Activist Art and Cultural Politics, SUNY Press.
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! ENVR 5110 | Water and Wastewster Treatinent I 3(3-0) I

Course Brief:

This course provides foundational and epplied knowledge in water and wastewater treatment
processes, focusing on quality assessment, contaminant removal, and sustaingble tremtment
technologies. Students will explore physical, chemical, and biclogical methods for treating domestic
and industrial water sources. Emphasis will be placed on asalyzing water quality parameters,
understanding treatment system design, evaluating treatment performance, and considering the
economic and environmental sustamnability of various techoologies,

Course Lesrning Objectives:
By the end of this course, students will be able to:

1. [dentify and measure key water quality parameters using standard analytical techniques.

2. Understand the composition and characteristics of water and wastewater from different
sources.

3. Explain the scientific principles behind physical, chemical, and bivlogical sreatment methods.

4. Compare conventional snd etnerging treatment technologies in terms of efficiency and
applicability.

5. Analyze the environmental and cconomic aspects of water and wastewater tréatment systems,

6. Assess the performance and sustainsbility of treatment plants in the Pakistani context.

Uit I: Ingrodacrion to Water and Wastewater Treatment
» Importance of clean water and sanitetion (SDG 6)
+  Water and wastewater sources (mumicipal, indnstrial, agricultural)
» Regulatory smndards for water quality (NEQS, WHO, EPA)
Unit II: Water Quallty Parameters and Characteritation
+ Physical: turbidity, temperature, celor, odor
s Chemscal: pH, DO, BOD, COD, TDS, nuirients (N, P)
s Biclogical: pathogens, indicator organisms
» Sampling techniques and laboratory analysis
Unit ITI: Physical Treaiment Methods
» Screening and grit removal
» Sedimentation and coaguiation
» Filtration processes (sand, membrane)
+ Disinfection (chlorination, UV, ozonation)
Unig IV: Chemical Treatment Methods
» Coagulation and flocculation
» Precipitation and oxidation-reduction reactions
s  Advanced oxidation processes (ADPs)
s  Chemical dosing and pH contrel
Lnit V: Riological Treatment Methods
» Microbial metabolism and bicdegradation
+ Suspended growth systems: activated sludge, acration tanks
« Attached growth systems: trickling filters, biofilters
= Anaerobic digestion and siabilization ponds
Fraf UL i agi Thelee Menda dii st Diineet
= Sludge characterization
s Thickening, dewatering, stabilization, and drying
s Safe disposal and resource recovery options (biogas, composting)




Uit VIT: Treaiment Piant Design and Operation

Flow diagrams of typical treatment plants
Efficiency analysis and troubleshooting

Cost estimstion and affordability considerations
Operation sud maintenance challenges in Pakistan

Unit VIIT: Environmenta! and Sustainability Considerations

Envitonmental impacts of treatment plants

Resource recavery (energy, water reuse, nutricnt recovery)

Green technologies and nature-based solutions

(ase studies: decentralized and community-based systems in Pakistan

Laboratory Waork:

Sampling and field testing of water parameters (pH, turbidity, DO, BOD, etc.)
Jar test for coagulation efficiency

Filtration and disinfection demaonstration

Biological exygen demand {BOD) testing

Visit to a municipal or industrial wastewater treatment plant

Recom Texts:

b3

Metcalf & Eddy, Inc. (2013), Pastewater Engineering: Treatment and Resource Recovery
(5th ed.). MeGraw-Hill Education.

Hammer, M. 1., & Hammer, M. J. Ir. (2012). Water and Wastewater Technology (Tth ed.).
Pearson.

Droste, R. L. (1997). Theory and Practice of Water and Wastewater Treatment. Wiley.

B -

Tchobanoglous, G., Burtor, F. L., & Stensel, H. D. (2003). Wastewater Engineering:
Treatment, Disposal, and Reuse.

Davis, M. L., & Comwell, D. A (2012). fntroduction fo Environmental Engineering.
Local and internstional guidelines: Pakistan Environmental Protection Agency (Pak-EPA),
WHO, UNEP reports.




| ENVR - 5111 | Analytical Techniques in Environments| Science | 3E0) |
Course Brief:

This course introduces students to the important tools and methods used to analyze environmental
pollution in air, weter, soil, and living organisms. Students will learn haw to collect and prepare
environmenta! samples, operatz modemn instruments, and understand the results. The course also
explains how scientists ensure their data is accurate and useful. Focus is placed on understanding
techaiques like ICP-MS, GC-MS, and HPLC in a way that is clear, practical, and relevant for solving
environments! problems in Pakistan,

Couyse Learning Objectives (CLOs):
By the end of this course, students will be able to:

Understand how different analytical tools help in detecting poilution in the environment.

Use advanced instruments iike ICP-MS, GC-MS, and HPLC to test environmental samples. .
Leam how to collect, store, and prepare environmental samples properly.

Judge how sccurate and reliable the results are.

Apply these techniques to real-life environmental problems such as water contamination, air
pollution, and soil pellution in Pakistan.

Yhida N o=

Course Contents:
Unit I Introduction to Environmental Analysis
»  Why analysis is impormnt in environmental science
» Baasic steps: sampling, testing, and intarpreting results
» Concepts: accuracy, precigion, sensitivity, detection limits
Unit IT: Sample Colizction and Preparation
» How to take samples of water, air, and soil
= Ways to store and preserve samples to avoid contamipatien
» Simple methods for preparing samples for testing
Unit IIT: Speciroscopy Technigues
»  What is spectroscopy and why it’s useful
¢ TUV.Vis spectrophotometry: measuring pollutants in water
»  Atormic Absorption Spectroscopy (AAS): testing metals in samples
» ICP-MS: advanced method for testing tiny amounts of metals
Unit TV: Chromatography Techniques
»  What is chromatography and how it separates polintants
»  Gas Chromatography {GC) for testing gnses and volatile chemicals
»  GC-MS: used for pesticides and industrial potlutants
» HPLC: used for medicines, dyes, and chemical residoes in water
Unit V: Simple Electrochemicol Tools
* Measuring pH, conductivity, and dissolved oxygen
» [on-selective electrodes for testing nitmte and fluonide
+ Portable kits and field testing options
Unit VI: Understanding the Results
» [low to read data from instruments
¢ Maling calibration curves and comparing with standards
+ What makes results trustworthy: repeatability, accumncy, and validation
Unit VII: Practicai Applications and Case Studies
¢ waler iwstulg fur mictels and pesticiaes
«  Air sample testing for gases and particles
= Soil pollutien testing for oil and heavy metals
» Case examples from local Pakistani environments

.,,.t.r—/"”"uf'




Optipnal Laberatery Work (paired or separate lab course):
» Prepare standerd solutions and run basic tests
» Use a spectyophotometer to test water sampies
s  Simulated GC-MS and HPLC data interpretation exercises
s Visit to a local environmental lab or treatment facility
Recommegded Textbooks:
1. Harris, D. C. (2015). Quantitative Chemical Araiysis (%h ed)). W. H. Freeman.
2. Skoog, D. A., Holler, F. J.,, & Crouch, 8. R. (2017). Principles of Instrumenial Analysis.
3. Patoanik, P. {2007). Handbook af Environmental Analysis. CRC Press.
Suggested i
» WHO and EPA environmental sampling guidelines
» Palistan NEQS water and air quality standards
» Ficld and laboratory manuals for environmental testing
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[ENVR-5112 | Research Methods in Environmental Science [33-0) |

Course Briel:

The students will get Information about the techniques used to look into a variety of
environmentnl issues i8 included m resesrch methodologies. Although not all of these arc
anticipated to be seen firsthand by students, when they can, it will benefit their leaming.

Conrye Learning Objectives:

At the end of this course, the students should be able to waderstand some basic comcepts of
rescarch and its methodologies; identify appropriaie resesrch tepics; select and define appropriate
rescarch problem and parameters. The students will learn how to prepare a project proposal (fo
undertake s project), organize and conduct research (advanced project) in a more approptiate
manner.

Coorse Contents:

1. Purpose of Research; Research Project Conceptualization.

2. Choice of Methods; Elements of a Research Proposal, Operstionalization choices and
illustrations

3. Research Design: formulation of research design, pretesting of research mstimnents
and procedured, units of Analysis, time dimension

4. Experimental design and tse of indicators in research, Survey Research: Guidelines for

asking question and questionnaires constiuction

Self- administered questionnaires, Interview and other survey methods; their strength

and weaknesses. Sampling: the logic of sampling

Concepts and terminologies

Population and sampling frames, types of sampling design

Field Studies: Steps in the conducting field study

Evaluation Research: How to carry out evaluation rescarch; Analytical tools in rescarch

10 Qualitative and quantitative methods; Statistical Analyses; Univanate, Bivariate and

11. Multivariate analyscs

Recommended Texts:

1. Zocteman, B. C. J. (2015). Sensory assessment of water quality: Pergamon series on
emviranmenzal scignce (Vol. 2). Elsevier.

2. Reimann, C., & De Caritat, P. (2012). Chemical elements in the environment: factsheets for
the gepchemist and environmental scientist. Sprnger Scicnee & Business Media,

-

CRERE

Suggested Readings;

1. Herad, S, Batty, L., Diamond, M., & Athonditsis, G. (2008). Saudent projects in
emvironmental science. John Wiley & Sons.

2. Creswell, J. W. & Plano Clark, V.I. (2007) Desipning and Conducting Mixed Methods
Research, Thousand Oaks, Sage CA, USA.




[ENVR-6113 | Introduction to GIS and Remots Sensing ETE

Course Briel:

In this course the students will be learning the science of remote sensing involving high-altitude
satellites and aircraft to pather data about the surface of the globe, For mapping, énvitonmental
monitoring, and disester management, data collected through remote sensing offers decision-
makers broad and valoable information.

Conrse Learning Objectives:

To understand the fimdzmentals of remote sensing. history and data collection, advantages and
limitations of process, energy sources, emergy matter interaction in the atmosphere, aerial
photograpity, history and platforms.

Course Contenfy: ]

Fundasmental of Geographic Information System (GES).

Integration with other technologies and its immportance

Data acquisition, analysis and output

Types of data used in GIS

Cartography, map projection and coordinate systems

GIS applications in: Environmental protection and resource conservation

Environmental Impact Assessment (EIA),

Agriculture, Forestry

9. Fishery and wildlife

10. Introduction to relevent Pakistani [nstitutions working in GIS

Recommended Texts:

t. Harvey, F. (2015). 4 primer of GIS: Fundamental geographic and cartographic concepts.
Guilford Publications,

2. Gupta, R P_(2017). Remote sensing geology. Springer.

Sagzested Readings:

l. Lulla, K. P., & Dessinov, L. V. (Eds.). (2000). Dynamic Earth Environments: remote sensing
observations from shuttle-Mir missions. John Wiley & Sons.

2. Chang, K. T. (2008). fntroduction to geographic information systems(Vol 4). Bostom:
Megraw-hill.
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ENVR-6114 | Environmental Governance | 3G-0) \

Counrse Brief:

This course deals with environmental policy, os it is any action taken by the govermment, 8
company, or any public or private organization to address how human activity affects the
environment. Especially to prevent or lessen adverse consequences on ecosystems.

Course Learning Objectives:

The objective of this course is to provide direction on natiopal eavironmental policy of Pakistan
and its implementation, consarvation strategies and action plans; environmental provisions in the
constirtion of Pakistan.

Course Contents:

The concept of govemnance and its relevance to enviromment

The role of govemment in a siate

Derivation of environmental legislation from coanstitution of Pakistan

Environmental Policies in Pakistan

Federal, provincial and local legislation in Pakistan

Environmental Rules and regulations

Pakistan Enviromiental Protection Act of 1997 and the rules regulations mads there under
envimonmental provisions in the Local Government Ordmance, 2001 and The ritles of
business made there under

N R

Recommended Texts:

[. Lazarus, R J. (2023). The making of emvironmental Jaw. University of Chicago Press,

2. Beil, S, McGilliviay, D., & Pedersen, . (2013). Environmensal law. Oxford University
Press, USA.

Suggested Readings:

l. Acton, Q. A (2012). fssues in Environmental Law, Policy, and Planning: 2011 Edition.
Schalarty Editicna,

2. SNBP Local Government Ordinance, 2001.
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[ENVR-6115 | Climate Change [330) |

Course Brief:

This course offers students s complete understanding of the science, causes, impacts, and responses
to climate change. It introduces key greenbouse pases, human activities behind emissions, and
intemnational efforts such as the Paris Agreement. The course uses examples from both global and
Pakistani contexts to explore how climate change affects societies and ecosystems, and how we can

respond through adaptation, mitigation, and policy measures.

Conrse ectiv

By the end of this course, students will be able to:

2) Explai scientific mechanisms and key drivers of climate change including greenhousa gas
emissions and deforesiation,

b) Evaluate the impacts of climate change on ecosystems, biodiversity, buman societies, and global
economies.

¢} lisntify and assess adaptation and mitigation strategies to address climate change at local,
regional, and global levels,

d) Understand the role of international climate agreements and evaluate their effactiveness.

C ts:
Uit I: Course Orientation and Introdocton

»  Overview of course structure, goals, and assessment
= Iniroduection to climate change as a plobal issus
» Understanding how to succeed in this course

Unit II: Sceatific Foundations of Climate Change

Greenhouse effect: natural vs. enhanced

Key greenbouse gases: COs, CHa, N:O

Causes and cfects of climate change

Feedback loops and climate tipping points

Environmental impacts on agriculture, oceans, and weather

Unit TIT: Hnman Causes and Historical Emissions

The Industrial Revolution and fossi! fuel use

Greenhouse gas emissions from agriculture, livestock, and deforestation
How humans leamed sbout climate change

Early scientific awarcness and recent policy milestones

Timeline of climate action and resistance

> 9 - " =

Unit TV: Climate Responsibikity and Global Governance

= Country-wise emussion compearisons
» Carbon foolprints, per capita vs. national emissions
» Emission tracking and reporting




-

Paris Agreement and Nationally Determined Contributions (MDCs)
Climate justice and equity in global agreements

Unit V: Climate Chanpe Impacts on Soclety and Environment

- & 4 +

Humsn health, migration, and vulnerability
Biodiversity shifts and species extinction

Agriculiure and food security

Case Study: 2022 Pakistsn floods and GLOFs
Regional velnerabilily assessments

Unit VI: Adaptation and Mitigation Strategies

Unit

Unit

Mitigation: renewable energy, afforestation, carbon pricing
Local strategies: solar villages, water harvesting, agroforestry
Sustainable urban planning and disaster risk reduction

VII: Intexnational Agreements and Climate Policy

UNFCCC, Kyoto Protocol, and the Paris Agreement

Role of COP {Conference of the Parties)

Green Climate Fund and climete finence

Role of Pakistan’s Ministry of Climate Change

Policy teols and national adaptation frameworks
VIII: Course Review and Future Eearning Paths

Summary of course content

Supplementary reading and future ection

Overview of carcer paths and research in climale science
Final Assessment: Mulitple-choice and reflective short-answer exam

Recommended Textbooks:

Dessler, A (2021). fatroduction to Modern Climate Change.

UNDP. (2017). Climate Bax: An Educational Toolkdt on Climate Change for Schoolchildren.
United Nations Development Programme.

Avaijlable online

www.undp.org/sites/p/files/zskgked 26/ files/migration/eurasia/Climatebox_textbook EN.pdf
ested Readinps:
IPCC Synthests Report (Latest Edition)

Ministry of Climats Change, Paldstan, Mational Climate Change Policy (Revised)
UNEP. Adaptation Gap Report and Emissions Gap Report

w-l‘-—-‘-""u‘
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| ENVR-6116 | Disaster Risk Management [3@0) |

[n this course the students will be acquainted with the natural disasters. Disasters are defined as
floods, hurricanes, tomadoes, earthquakes, volcanic enuptions, fires, wildfires, and blizzards that
are caused by natural causes. Disaster management is the contintous acd integrated process of
planning, organising, coordinating, and implementing meesures that arc noocssaty or expedient
for these events.

Objectives:
mmﬂlmmmmhmdsmddwmeneed for hazard and disaster
stadies, historical background, disaster and i3 types. Also it will help to onderstand the natural
v man-made, flooding, earthquake and lendslide.

ntents:

1. Natural cycles and their role, Prediction; Hazards, Risk and Vulnerability
2. Definitions and characterization, Different approaches and Indicators; Factors of
3. Vuleeralility:
4, Demographic factors, Socio-economic factors, Cultural factors, Political factors,

5. Physical factors; the impact of natural disasters
&. Direct and short-term impact of disasters, Iedirect and long-term consequences of
7. Catastrophes,
8. Disaster as an opportunity for development; Disnster Management: Compenents of
9. Menagement, [nternational phenomenon

10. Hazard and vulnerability reduction and Mitigation: hard and soft measures;

11. Earthquake Management

12. Flood Mauagement: Organizational Role; Role of Government and Non-Governmental
13. Orgmizations (NGOs

14. Role of Medin in Disaster Management

15, Techniquas and methods to hazard

16. Qualimtive and Quantittive spproaches; Disaster Management Trainings and Policies.
Recommended Texts:

|. Hallegatte, S. (2016). Natural disasters and climase change. Springer [ntemstional Pu.
2. Madn, C. N. (2017). Handbook of disaster risk reduction & management: Climate change

and nanral disnsrers, World Scientific Publishing Company.

Suggested Readings:
1. Cheval, S. (Ed.). (2012). Nasura! disasters. BoD-Books on Demand.

2. Pelling, M. (2012). The wulnerability of cities: nanral disasters and secial resilience.
Routledge.




| ENVR - 6117 | Solid Waste Management | 36-0) |

Conrse Brief:

This courss deals with the fll process of gathering, treating, and discarding solid wastes as it is
referred to a3 "solid waste management.” The trash are gathered from various sources and
disposed of during the waste management process. The collection, transportation, treatment,
analysis, and disposal of waste are all part of this process.

Course Learning Objectives:

The students will learn the types, handling and management systems of solid wastza. To describe
the trash and put legal knowledge of biological wasts management, municipal solid wasie
mansgement, and plastic waste management to use. To use engincering, physics, md math
expertise to design efficient solid waste collection sysicms, optimise trash collection routes, and
process solid waste. Create composting systems, keep them up to date, and manage the anacrobic
and serobic composting processes to efficicntly recycle organic waste. To oversee the
development and maintenance of landfill facilities, snergy recovery systems, and leachate system
management

Introduction to sclid weste mapsgement

Salid waste charmacterization

S "

Waste collection and transport; Treatment fechnologics

Bicremediation stralegies

Composting: Types &nd metheds

Enviropmental requirements, incineration, retise and recycling

Landfills: Site design and managerment

. Pollution rnd risk assessment of landfills; Biogas 58 generation

10. Use of biogas digest; Recent technologies used for solid waste manngement

S N o

Recommended Texts:

1. Manzoor, M., Gul, L, Iqrar, L, & Arshad, M. (2020). Solid waste managemest practices in
Pokistan. In Sustainable Waste Management Challenges in Developing Countries (pp. 248-
269). 1GT Global.

2. Serge Xubanza, N., & Simatele, M. D. (2020). Sustainable solid waste management in
developing countries: a study of institutionsl strengthening for solid waste management in
Johannesurg, South Africa Jownal of Environmental Planning and Management, 63(2),
175-188.

Suggested Readings:
1. Paristamby, A., Tanaka, M., [slam, A., Rasul, G., Monaadhar, P., Parveen, J. A, & Ahmed,

N. (2014). Municipal solid waste management in Asia and the Pacific Iskands, Environmental
Soviticw, Springes, Sigapor e, 208,

2. Polprasert, C. (2007). Organic waste recycling: technology and management. TWA

publishing.
-




rENVR- 6118 [ Environmental Management Systems | 33-0) ]

Conpse Briel:

In this comrse the studests will be exposcd to the effects of various organizaticns oo the
environments. The organizations can lessen its negative effects on the cavironment and improve
operational cffectivensss by implementing an Environmental Management System (EMS), which
is 2 collection of procedures and methods.

Course Learning Objectives:

The course will cover Introduction to Environmental Management Systems (EMS) along with

Introduction of International Standards. To comprehend the definitions, ideas, rules, and

specifications of the [SO 14001 standand s they pertain to environmental management systems

{EMS). Recognize the phases of EMS implementation, acquire best practice methods, and apply

mvhunmmhlmmngmuﬁmcpnmpmmomungningmgmizaﬁmsipmgm&mgivea

fundamental grasp of numerous methods and techniques, including envirenmental sudits, life

cycle assessments, and environmental performance evaluation for environmental decision-

making

Course Contenfs:

1. Organization (ISO) 14000 series of standards and their role in covirommental management,

2. Environmental Managemeat Systems Principles

3. Certification of EMS, Environmental Maragement tools

4. Environmental Economy, Environmental/social

5. Auditing procedures and reporting processcs

6. Exnvironmental aspects and impacts

7. Environment and sestminable development

8. Methods of cavironmental protection

9. Related Environmental [egislation, stendards and puidelines

19. Principles of Cleaner production, tools of sustainable consumption and production {cco
Label, eco-design, cleaner technologies, etc.)

Recommended Texts:

1. Thi N.B.D., Kumasr, G, & Lin, C. Y. (2015). An averview of food waste management in
developing countries: Cument statns and future perspective. Jouwmnal of environmenial
management, 1357, 220-229, _

2. Ramos, T. B., Caciro, 5., Van Hoof, B., Lozano, R., Huisingb, D, & Ceulemans, K. (2015).
Expericnces from the implementation of sustainable development in higher cducation
instimtions: Ervironmental Management for Sustainable Universities. Journal of Cleaner
Production, 106, 3-10.

Suppested Readings:

1. Sheldon, C., & Yoxon, M. (2012). Emdronmental management systems: a step-by-siep guide
1o implementation and maintenance. Routledge.

2. 180. (1996). Environmenta! Managament Systems: General Guidelines on Principles,
Svstems and Supporting Technigues. IS0,




| ENVR - 6119 | Biodiversity and Conservation | 3(3-0)

Courye Briel:
As part of this cotirss the stidents will develop an understanding of human health, wealth, food,

fuel, and other easontial services, biodiversity conservation. The practice of safeguarding and
preserving the rickes and varicty of specics, habitats, ccosystems, and geoetic diversity on the
planet is crucial

Conrse ing Objectives:

It will include Introduction to the course along with types of biodiversity, alpha and beta
diversity, philosophical, ccological, ¢conomic, social and ethical velues of biodiversity.
Moreover, it will also provide demils on the plant, ammal and microbial resgurces of world and
Pakistan, threats to biodiversity, hot spots of biodiversity.

Conrse Contents:

Conscrvation of biediversity, necd and approach

Conservation at species, population, comnumity and ecosystem level

Conservation strategies, in-situ and ex-situ conservation

Conservation of wildlife, plants, forests; concervation in man-made coosystems

Croplands, cities, role of protected arcas and ecological corridors in conservation
I:galprﬁecﬂunnfspcnu,hahlab,mhmlmdmtcmnbonal laws and regulations,

R

INstional Conservation Strategy of Pakistan

10 Role of traditional knowledge in consarvation

Rerommended Texts:

[. Rotherham, L D. (2015). Bio-cultural heritage and biodiversity: cmaging paradigms in
comservation and planning. Blodiversity and conservation, 24, 3405-3429.

2. Miloc, S, & Mzhanty, 3. (Eds). (2015). Conserwation and developmen: in Cambodia:
Exploring frontiers of change in nature, state and society. Routledge.

Sugyested Readings:

1. Bennent, B., & Kruger, F. (2015). Forestry and water conservarion in Sputh Africa. ANU
Press.

2. Muller, M. R, (2015). Genetic resources as natural information: tmplications for the

Comvention on Biclogical Diversity and Nagoya Protocol. Routledge.
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ENVR-6120 AI & Emerging technologies In Environmental Science | 3(2-1) |

Course Briel:

This course explores the applications of Amtificial Intelligence (Al in eavironmeatzl sciencs and geology,
focusing on kow Al enhances environmentzl monitoring, resource management, hazard prediction, and
sustainability efforts. Students will leam how Al technologics, including machine learming, remot= sensing,
GIS, and predichive modeling, arc used to mnalyze climate change, pollution control, water resotirce
menagement, and geological hazards. The course integrates real-world case studies, hands-on dats analysis,
and Al tools 1o equip students with skills for solving complex environments] and geological challenges.

Course Learning Outromes:
Thmwmwwﬂl&uﬂ:shxhﬂshnwﬁlta:tmahgjﬂlihermutcmmg,ﬂlﬁ,mﬂmhmclﬂmmgaﬂ:um
in environmental sod geological mamngement. They will learn to smalyze climate change, pollution, water
resources, and geological hazards using Al-driven tools. Through case sindies and hands-on spplications,
students will develop siilly i data analysis, risk gssessinent, and sustainable resource mansgement while
understanding the ethical apd practical implications of Al in environmenta] science,

Course Contents:

Introduction to Al in Enviremental and Geological Sciences

Al in Climate Chenge zod Pollution Monitoring

Remote Sensing and GIS in Environmental and Geological Mansgement

Al in Water Resowree Mansgement

Al in Mirera] Explomation and Geological Hazard Prediction

Al and Sustainsble Land Management

Al for Disaster Mamgement and Early Waming Systerns

Future of Al in Environmesntal 2nd Geological Sciences

R K

Recommended Texts:

1. Crmps-Valls, G, Tui, D, Zhm, X, X, & Reichstein, M. (Eds). (2021). Deep learning for the Earth
Sciences: A comprehensive agproach to remote sensing, climate science and geasciences. John Wiley
& Sons.

2. Haupt, S. E., Pasimi, A, & Marzban, C. (Eds.). (2008). Artificial intelligence methods in the
emvironmental seiences. Springer Science & Business Media.

3. Hassamcn, A E,, Darwish, A., & Elghammawy, S. M. (Edx.). (2024). Artificial Intelligence jor
Environmensal Sustainability and Green initimives. Springer Nature Switzerland, Imprint: Springer.

Sogyesied Readings:

1. Ertel, W. (2024). Introduction ro artificial intelligence. Springer Nahie,
2. Oitavia Subyami, N. (2025). Machine Jearming for Earth sciences: using Python to solve geological
problems: by Mmirizio Petrelli, Switzerland AG, Springer Nature, ISBN: 978303{351136.
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List of Elective Subjects




| ENVR-6130 | Envirenmental Economics ET

Course Brief:

This course discusses the environmenta] apd natural resource economics. It is a subficld of

scientific subject that examines how cuvirommental and natural resource development and

management are studied To make its environmental regulations more effective, EPA (Paldstan

Enviromnental Protection Agency) condiscts economic evaluations,

Course Learning Objectivey:

The objective of this course is to provide the students the application of natural lsws mnd

principles in economics o develop their understanding of internalization of externaiitics
ootenis:

Basic concepts in cnvironmental economics 2

The Economy and the Environmeat, Benefits and Costs, the equilibrivm principle

mwmmw,mdﬁdmmmm:umwﬂmmy

Extzmal costs and extemal benefits

Pollution Control-a general model, pollution damages and abatement costs

Valuing the eavironment

Measuring envirotmental bepefits

Contingent valiation

9. The travel cost method and the hedogic

10. The value of life, health, sisk and safety

1'l. Economic Development and Exvironment. Natural resource ¢cconomics

m Texis;

. Sandma, A. (2015). The eady history of environmental economics. Review of Emvironmenial
Economics and Policy. y

2. O'Neill, 1, & Ucbhel, T. (2015). Analytical philosophy and ecological economics. Handbook
of ecological economics, 48-73.

Sopoested Readings:

L. Bleys, B, & Whithy, A (2015). Bamiers and opportunities for altemative measures of
cconomic welfire. Ecological Economics, 117, 162-172.

2. Bertram, C., Luderer, G, Pietzcker, R. C., Schmid, E., Kriegler, E., & Edenhofer, Q. (2015).
Complementing carbon prices with technology policies to keep climate targets within
reach, Nawwre climate change, 5(3), 235-239.

e e

M-F/‘Ld




| ENVR-6131 | Esvirvamentai Monitoring [36-0) |

Conrse

In this course the stodents will lexm sbout the covironmentsl moenitoring, about policymakers,
and international orgamisations. The general public can be infonmed on eqvirommental trends and
conditions as well as to promote policy development.

Conrse Learning Objectives:

This course aims to provide information of techmiques used in environmental monitoring and
evaloation of different standards of environments! factors e sir, water, soill and Living
organisms. The poal of the course is to help smdents develop the sampling and analytical abilitics
necessary for environmentsl monitoring. The stodents will leam about several industry standards
for enviromments] memtoring. :

Couorse Contents:

1. Introdoction, objectives of sampling and monitoring programme

2. Design and types of samples, pre-sampling requirementy'mformation

3. Sampling and design priposes, application of natiomal and international methods of

sampling

Repulatory puiposes for NEQS compliance, EIA requirement, NOC for plant oporatiom

Dettrmitation of coneentration and distnbution of a specific pelliutent envircament

sampling techniques.

Qmﬂymmﬂquﬂﬂymuhﬂﬂmmgmlyﬂcmnmh

Quality assurance programmes, quality control sampling

Constderstions, quality asscssment, ficld custody, Ieboratory custody

Preservation methods mcleding pH control, chermenl addition, refrigeration and

freezing mcthods.

10. Biological indicators for environmental monitoring, role of biomarkes in environmentsl
assessment. '

Recommended Texts:

L. O'Higgins, T. (2015). Systems dpproack to Environmental Management: It's not easy being
Green. Dunedin Acadennic Press Tad

2. Rames, T. B, Caciro, 5., Van Hoof, B., Lozzra, R., Huisingh, D., & Cenlemans, K. (2015).
Expmmmﬁumthcmxplcmmhtnnofmstambledﬂrmmhlghwedmnon
institutiops: Environmental Management for Sostamable Universities. Jowrnal of Cleaner
Production, 106, 3-10.

So Readings:

1. Cartlidge, D. {2015). Construction project manager's pocket book. Rowtledge.

2. Betkes, F. (2115). Coasis for people: Interdisciplinary approaches o coastal and marine
resource mansgement. Routledge.

o
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[ ENVR-6132 | Esviroumentsl Impact Assewment [ 33-9) |

Course Brief;

The siudents will leamn sbowt the Envirommentnl Bnpact Assexxment Ap instrament used to
evaluate the significont envirommentsl mmpacts of a project ar development proposal is the
envirvoment's fikely effects as carly 25 foasibls and work to aveid, mitigate, or counteract those
cffects.

Course Learping Objectives:
The aom of this cotrse is to cmsble the participants to buld their capacity to mtegrate
envirampental comeermns m project proposals. The specific objectives of the course are to belp
stidents to: leam the principles, skills, procedures and practices of integrating environment in
development throttgh FIA; become mwvare of the Iegal and regniatory cbligations of misgrating
aaviromman in development projects famiharize themsclves with the techniques of getting public
participation and imtegrate socio-sconomic aspects in development projects; and ensble the
participants to condoct an ETA study for e development peoject.

Courss Contents:

L. Etrodnction: principles

2. Coacepts and parposes of IEE and ETA end 1ts sigmificance for the socicty

3. Cost and benefits of EIA

4. Main stages in EIA process

5. Poblic consultation and participation in EIA process

6. Methods and techniqucs for impact prediction and evaluation

7. Intzgration during praject hife cycle

8. EIA review and post project analysis

9. EIA process mamagement

lﬂ.EIAReguhhnmmdgmdeTmﬂmﬁkﬁm

Recommended Texts;

L. Lozn, A R A, & Fidéhs, T. (2021). Literature review on the anatysis of climate change risks
m the eavironmental impact assessmemt of dome fmpact Assessment and  Project
Appraisal, 3%(4), 2T1-289.

2. Rozema, J. G_,&Bond,A.I (ZDIS).megcﬂbuummmpaammrDtm

Sugoested Readings:

l. Ghsson, J, & Therivel, R. (2013). fntroduction 1o envirommental bmpact ossessment,
Rootledge,

2 Fischer, T.S. (2014). Environmental Impact Assessment Handbook for Pakistan, Liverpool
University Press, UK.

|
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[!:N\m-sm | Hydrology 139 |

Conrse Brief:

The course is designed to highbight the hydrologic cycle, its dynamics, and its component
portions are all stodied m this course. Measurement techniqoes and the inferpretation of
Eydrologic date will be used in ficld and bab activities.

_Course Learning Objectives:

Ugdﬂshndﬁ!gufmrﬁumdgmmﬂwm,ﬂwdlﬂihmwmhm
science

Course Contents:

1. Principies of Hydrology,

2. Suarface water origin, Occurmrence,

3. Disiribotion and movement,

4. Hydrologic Cycle,

3. Hydrographs, Precipitation, Evaporation,

& Infltration, Ron-off ond its types,

7. Basic equations, Stream flow mezsoromenrs.
8. Groundwater Balance,

9. Groumd water expioitation and management,
1¢. Surface- Groundwater fnteraction and Ecosystem dependence
11. Water Balance, Ramfall reclarge.

12. Erosion and Sittmg,

13. Water logging and Salinity problems in Pakictan

Recommended Texts:
1. Todd, D.K_, & Mays, L. W. (2004). Groundwater hydrology. John Wiley & Soms.
L. Bedient, P, B. E. Vieux, W. C. Hober (2018). Hydrology and Floodplain Analysis (POD
File). Pearsomn; 5th edition.

Saprested Readings:
L. Reddy, P. J. R. (2005). A text book of kypdroilogy. Firewall Mediz
2. Jam, 8. K, & Smgh, V. P. (2019). Engmeering hytdrology: an introdoction to processes,
amalysis, and modelmg. McGraw-Hill Edocatiom.




| ENVR-6134 | Ocrapstionsl Heslfh and Safety 339 |

Conrye Brief:
Understroding the remsom why accadents bappen st work and finding strategies to stop risky.
behzvior and hammiol working circumstances axe ol part of occupationsd salcty.

C i ing Obiecti
The stodents will be trained with the concept of cavinement related homas health problems,
pubiic bealih concept, commmmicable &nd nop-commmmcable discrses water bome, =i bonic,

Comrse Contrnix:

1. Ceotimmm of Exposare to Discase, Indusirial Hygicos, Biclogc Manitoring, Modical
2. Sorvcitmes, Oecnpational Safety and Health Adminrstration

3. Accdent prevention and sefety plaus

4. Safiety techriques, Erponomic and Safuty

5. Primary hestth cxre services; principles and practices

6. Govemnment Pohicics and Programs

7. Impostance sod principles of occupstional health and safety, Histozical Aspects of

8  Occupstional Health,

9. Ocvupatioml bealth and safrty legrdation

10 Firysical exvirommental stresses, Biologiral envirommental siresses

11. Psychological enviroumental stresses, Stgnifcwnre of exposmre ity i occupsfiomt
12 hygiene Cost of accidents

13. Hazerds sod risks at work place and canscs, Plant, Emergoncy response protocols, Spall
14, response protocols, Risk acsesxment approsches

Recqmmended Texly:

1. Quinkmn, M. (Z015). The offecss of nan-semdard forms of employmens on worker health and
sgfety. Geneve ILO.

2 AL, B. Q. (2008). Fudamental Principies of Occupationa Health and Safety.

Sugprsted Redinex:

1. Boyd, C. (2004) Human resourcez manapemens and occzpational keplth and safery.

2. Lingard, H, & Rowlimon, S (2004). Occugpational heaith and safety in construction project
munagererd. Routledge.
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[EnvR-6135 | Ecotourism (3¢9 |

Course Brief:

The simdents will keam sbout the toanem associated with travelling. As ecotourizm itincrary often
cutxils visiting places where the local flors, mnimals, culioesl Iostory, geohenisge and
groconservation are the mam daaws. The goal of ecotourism is to ncrezse toaristy’ mderstanding

C L ing Objerts
The couse hes been designed for fhe sindents to ensbic them meet the existing ghobal crallenges
for acinrving a sustamzhle growik n a competitive environmest of tourken mdestry.

Course Contenty:
I. Istrodection end geneal overvicw,
2. Context and definithons of ecotoorizm,
3. Types of Bootourism,
4, Alemative and mass tooriam,
5. Principles and philosopifies of acotourism,
6. Ecotonricm resoisres, Protected srens in ecotourism,
7. Identifying and desoribing ecotonriom prodncts,
8 Companests of ecotporism, Empacts of acotoorism,
9. Resomes required for eco and arban toorism, Ecotourixm practices,
10 Exvirommental and ecological impacts of ecotourism,
11 Ecotourism troirikety, Chents and motivation, Commumity based ecotonrisn,
12. Ecotourism developeents, Developing ecotorrian products,
13. Ecotorrizm in the national and global context,
1. Field trip, Repart uriting.

Recommended Texts:
1. Weaver, D, Miltoa Qld (2008). Ecotonurism, John Wikey & Soms.
2 Femell, DA (1999). Ecotourism; An imroduction. Tuylor and Fraucis.

Saprested Readimen:
l. Honey, M, (1999). Ecorourises and sustairable development, Flscvier.
2 Szsoke S, (Q01) Jopamexe Towrism Encounters the Camadion Rockies, Duke
Umniversity Press.
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| ENVR - 6136 | Global Euvironmental Politics [ 333-0) |

Course Brief:

This course deals with the ecological problems that affect an environment or system's health and
are frequently mfluenced by human actions. Especially related to the increase of CO; levels and
subsequent rise of sea level. Examine the various concerns and related accords intended to reduce
poliuticn, combat climate change, and premote sustainable development.

Course Learning Objectives;

The students will learn about climate change relationship with overpopulation, ozone depletion,
pollution, air pollution, consumerism, toxins waste land degradation, conservation of species
energy and muclear issues.

Course Contents;

I. Burial, Water crisis, Overpapulation in companion animals, Tregedy of the commons

2, Causes, effects and control measures for Chloro-floro carbons (CFC).

3. Light pollution, Noise pollution, Visual pollution, Nonpomt source pollution, Point source
poliution.

4. Smog, Tropospheric ozone, Indoor air guality, Volatile organic compound, Particulate matter,
Sulphur oxide. Resowrce depletion: Exploitation of natural resources, over drafting

5. Comsumer capitalism, Planned obsolescence, Over-consumption

6. Chlorofluorocarbons, DDT, Endocrine disniptors, Dioxin, Toxic heavy metals, Herbicides,
Pesticides, Toxic waste, Polychlorinated bienyl (PCB), Bioaccumulstion, Biomagnifications,
Toxins, Bioaccumulation of POFs.

7. Accumulation of Waste/Garbage, E-weste, Litter, Waste disposal incidents, Marine debris,
Medical waste, Landfill, Leachate, Recycling, Incineration, Great Pacific Garbage Patch.

8. Over Fishing/hunting/deforestation, Genetic Degradetion Ocean Salinity, Shutdown of
thermohaline circulation, Persistence of Plastic in Environment.

9. Global warming, Global dimming, Fossil fuels, Sea [evel rise, Greenhotise gas, Ocean
acidification, Shutdown of thermohaline circulation

10. Extipet Animals snd binds in The Last 100 Years, Species extinction, Pollinator decline,
Coral bleaching

Recommended Texts:
1. United Nations Environment Programme. Division of Early Waming. (2011). UNEP year

book 2011 : emerging Issues in our global environment. UNEP/Eanthprint.

2. Bulkeley, H. (2013). Cities and climate change. Routledge.

Suggested Readings:

1. Bemer, E. K, & Bemer, R. A. (2012), Global environmens: water, air, and geochemical
cycles. Pronceton University Press,

2. Daniel B. Botkin, Adward A. Keller, (2010). Environmental Science- Earth as a living planet.
7th Edition. John Wiley & Sons (Asia) Pte. Ltd.




| ENVR-6137 | Agro-Ecology | 3(3-0) |

purse Brief:

This course trains studenis to compare sgro-ecosystems and attempt to integrate kmowledge of
natural ecosystems into agricultural practice. Students will leam to link ecology, socioeconomics,
and culture to sustain agricuitural production, farming communities, and environmental health.

Course Learning Objectives;

The course will provide insight into applying ecological principles to modem farming systems with
the goal of long-term food production without depleting Earth's resources. It will explore the on-farm
and off-farm ecological implications of agricultural and livestock practices for crop biodiversity,
riparian and wetland systems, agroforestry, soil fertility, and pasture,

Course Contents:

Application of ecological principles in agro-ecosystems.

Enhancing recycling of biomass and optimizing nutrient availability,

Balancing nutrient flow and securing favorable soil conditions for plant growth.

Managing organic matter and enhancing soil biotic activity,

Minimizing losses due to flows of solar radiation, air, and water through microclimare
management.

Water harvesting and soil management through increased soil cover,

7. Species and genetic diversification of egro-ecosystems in time and gpace,

bl o o e

-

Recommended Books:

L. Gliessman, S. R. (2607). Agroecology: The Ecology of Sustainable Food Systems, Taylor &
Francis Group, CRC Press, N.W. Corporate Blvd., Boca Raton, FL 33431, [SBN 0-8403-
28454

2. Gliessman, 5. R (Ed.), & Edwards, C. A. (2000). dgroecosystem Sustainability: Developing
FPractical Srraregies. CRC Press, 224 pages.

1. Waojtkowsid, P. A. (2000). Introduction to Agroecology: Principles and Practices. Routledge.

Suggested Books:

1. Altieri, M. A. (2018). Agroecology: The Science of Sustainable Agriculture (3rd ed). CRC
Press.

2. Wezel, A. (Ed.). (2017). dgroecological Pracrices for Sustainable Agriculture: Principles,
Applicarions, and Research. World Scientific.

3. Francis, C., Lieblein, G., Breland, T. A.,, & Salomonsson, L. (2003). Agrvecology: The
E-nfomy of Food Systemre. C20 Trese,
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ENVR—M:SB I Praject Management 3(3-0)

Course Brief:

The course aims at provide understanding of Project Management that is a practice focused course
that is diverse and vibraot in on inspitational leaming environment that embeds internationalisation,
employability and professionalism you'll need to succeed as a project manager. It provides essential
skills for planning, executing, and managing projects effectively, covering topics like project
planning, risk management, budgcting, and team mapagement, witimately equipping individusals to
lead projects to successful completion
Course Learning Objectives:
The course will provide insight to convey the knowledge and ideas after studying this course,
Students should be able to: define what = project that is being studied; understand the importance of
tisk; define the questions a decision maker needs to ask; list the main activities and tasks of a project
manager and consider phased development, prototype approaches or agile methods.

Conrse Contents:

Project Management Fundamentals

Project Management Methodologies

Projects in Global Eavironments

Leadership

Project Management in Context

Sustainable Development: Principles and Practice
Dissertation (Masters

o Texis:

S ol

1. Kermer, H. (2025). Project management: a systems approach to planning, scheduling, and
confrolling. John Wiley & Sons.

2. Hareld, K. (2009). Project management: a systems approach to planning, scheduling, and
conrolling/Harold Kerzner—101h ed. John Wiley & Sons, [nc..

3. Schwalbe, K. (2009). Introduction to project management. Boston: Course Technology
Cengage Leamning.

Suggested Readings:

1. Meredith, J. R., Shafer, $. M., & Mantel Jr, S. . (2017). Project menagement: a
strategic managerial approach. John Wiley & Sons.

2. Igbemese, D. A. (2022). Introduction to project management: A source book for
traditional PM basics. Routledge.

—2



ENVR-6139 Environmental Blotechnology [33.09 |

Course Brief:

The course sims at provide understanding of fundamental concepts, applications, and emerging technologics
in arsas like bioremedintion, waste treatment, and sustainable resource manogement, often incorporating
microbiology, biochemistry, and environmental engineering principles. This course covers the application of
biological treamment of wastewnter and (to 8 lesser degree) drinking water treatment This includes the
different types of asrobic, anexic and anserobic biclogical processes that are used in wastewater reatmenis
plants (WWTPs), and expands upon the noderlying bacterial energetics and reactor kinetics are considered
when designing o wostewnter treatment plant. Biological nutrient removal and recovery arc covered,
as is energy and wasie cenversion.

Conrse Learnin v
The course will provide insight to convey ihe knowledge and explain the underlying of microbial
physiology for water treatment and ineorporate this into bioreactor design; describe the major westewater
treatment process configurations for the removal of carbon, nitrogen and phosphorous from sewage; identify
and describe the potentinl of wastcwster as a source of resources and energy, and evaluate the sustainsbility of
current approaches; describe the use of biological processes for drinking water treatment. Through the
delivery of a group report demonstrate an in-depih understanding of an emerging bictechnology and evaluate
ils sustainability

Course Contents;

An introduction to environmental biotechnology
Utilization of microbial processes in waste and waler treatment
Bioremed:ation
Microbial energy metabolism
Microbial growth kinetics and elementary chemostnt theory, relevant microbiological
processes
6. Microbial ecology, approaches for studying mictobial communities
7. Basic principles in bioremediation and biological water and waste treatment.
Recommended Texts:

ok e —

1. Wang, L. K, Ivanay, V., Tay, J. H,, & Hung, Y. T. (Eds.). (2010). Environmental
biotechnology (Vol, 10). Springer Science & Business Media

2. Singh, P. K (2017). Frinciples and applications of environmenial biotechnology for a
sustainable future (pp. 13-41). R. L. Singh (Ed.). Springer Singapore.

3. Fulekar, M. H. (2010). Emironmental bictechnology. CRC Press.

Suppested Readings:

1. Evans, G. M., & Furleng, J. C.(2003). Emvironmental biotechnology: theory and
application. John Wiley & Sons.

Singh, A, (2013). Biotechnology for enviranmental management and resource
recovery (pp. 191-218). . C. Kuhad (Ed.). New Lelhi, India:: Springer.

td




ENVYR-6148 Afr and Noise Pollution 3(3-0)

Course Brief:

With increasing noise and eir pollution nationatly and globally, it is necessary to be familiar with basic
information regarding air and noise pollution to allow proper assessment of impacts arising from the varous
projects or activilies and devising oppropriste mitigation or control measures. In this respect, the Air and
Noise Pallution course is subdivided into three sections: the general introductory, air pollution and noise
pollution sections. The general intreductory section covers information o naticnal standards and regulations
governing air and noise levels; definitions of air pollution and neisc pollution, The air pollution section
includes aspects on: sources, types and effects of ar pollutants, air pollution sources; ambient air/ or and
emission measurement and monitoring including sampling procedures; minimization and control of emissions;
indoor air pollution and control.

Course Learning Objectives:

To give the studemts an overview of oir and noise pollution including methods for prevention, control,
measures and management of the pollution. The purpose of this course is to give the students an overview of
air and noise pollution including methods for prevention, control, measures and management of the pollution,

Course Contents:

i, Air Polluticn Control

2. Introduction to Air Poltlution

3. Fabric Filtmtion

4. Cyclones

5. Electrostatic Precipitation

6. Wet Scrubbing

7. Atmospheric Dilution

8. Ventilation and Air Conditioning

9. Other Air Pollution Control Techoiques
10, . Intreftuction to Noise Pollution and Noise Pellution Control
L1. Npise Control.

Recommended Texts;

1. Wang, L. K. (2005). Advanced air and noise pofiution control, American.
2. Boubel, R. W,, Vallero, D., Fox, D. L., Tumner, B., & Stemn, A. C. (2013). Fundamentals of air
poliution, Elsevier.
3. Stansfeld, S., Haines, M., & Brown, B, {2000). Noise and health in the urban
environment. Reviews on environmental health, 15(1-2), 43-82,
Su i eadin

I, Stansfeld, 8. A, & Matheson, M. P. (2003). Noise pollution: non-auditory effects on
health, British medical bulfetin, 68(1), 243-257.

Waag, u K, & Pererra, N. C. (Eds.j. {2612}, Air und i¥oise Fotfuion Conrrol.
Folume ! (Vol. T). Springer Science & Business Media.

ta
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ENVR-6141 Nataral Resourees Manapement 330

Course Brief:

This course introduces students to the mansgement, conservation, and suslainable use of natural resources,
focusing on their geological and environmenta] aspects. It explores the formation, distribution, and extraction
of resouress sueh as minerals, fossil fuels, groundwaler, and soils and their impact on the environment. The
course cmphasizes sustainable resource use, land management, and covironmemtal protection while
addressing challenges suech as climate change, resowrce depletion, and pollution. Through real-world case
studies, students will gain insights inte the role of geology in respurce management, legal frameworks, and
emerging solutions for responsible resource utilization.

Course Learning Outcomes:
By the end of this course, students will develop a clear understanding of how nstural resources form, their

econonic impoartance, and the eavironmental impact of their extraction end use. They will be able to analyze
and evaluate different regource management strategies end explore solutions for reducing environmental
damage and promoting sustainability. Students will alse leamn about geological hezands, groundwater
congervation, land-use planning, and environmental policies. This course will equip them with the
knowledge needed to apply scientific principles to real-world environmental issues and contribute to
responstble natural rescurce manegement.

Coursa Conteints:

Introduction to Natural Resource Manzgement
Geological Resources; Formation and Distribution
Transition to renewable energy sources
‘Water Resources and Hydrogeology
Water pollution and sustainable water management stretegies
Soil Resources and Land Use
Tmpact of deforestation and wrbanization on soil bealth
Geological Hazards and Risk Management
Human-induced hazards: Mining-induced subsidence, groundwater depletion
10. Disaster preparedness and mitigation strategies
11. Environmental [mpact of Resource Extraction
12. Legal and Policy Frameworks in Resource Management
13. Fuiure of Resource Maragement: Challenges and [nnovations
14, Case studies on successful susizinable esource management practices,
Recommended Texts:

O A R W —

o

1. Chiras, D. D., & Reganold, J. P. (2010). Norural resource conservarion: managemeni for o
sustainable furure, Benjamin Cummings.
2. Informaticn Resources Management Association (Ed.). (2019). Natural Resources Management.
Conceprs, Methodologies, Tools, and Applicarions. Information Science Reference..
3. Jharya, M. K., Meena, R, S., Banerjee, A,, & Meena, 5. N. (Eds.). (2021). Navura! resonnces
corservation and advances for sustainability. Elsevier.
Suggested Readings:
L Anderson, [ AL 2015). Evvirorimcetel econumi s god rutrcd rewoi. co inaiagenznt. Roctled e,
2. Cubbage, F. (2021). Matural resource leadership and management: a pracrical guide for
prafessionaly. Routledge.
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| ENVR-§142 I Water Resources Management l 3(3-0) ]

ourse Brief:

This coursc explorca the availability, distnbution, and maoagement of water resources, emphesizing
geological and cnvironmental aspects. It covers surface water and groundwater syslems, aquifers,
hydrological cycles, and weter-related geological hazards. Smdents will learn about sustainable water use,
groundwater recharge, Watershed mapagement, and the impact of humap activities on water resources. The
course also examines waler scarcity, pollution, climsie change impacts, and legsl frameworks for waler
conservation, Through case studies and practical applications, students will develop skills for analyzing
water-related issues and proposing sustainable management solutions.

Conrse [earning Ontcomes:
This course will equip students with a grological and covironmental perspeciive on waler resource

menagement, covermg the bydrological cycle, groundwater systems, and watershed dynamics. Students will
explore water geageity, pollution, aml gevlogical hazards like floods and droughts while assessing the impact
of human activities and climate change on waler resources. They will also learn about sustsinable
menogement stmicgics, legel frameworks, and policy approaches w coswe waler conservation and
responsible usage. By applying scientific principles 1o real-world challenges, students will develop the skills
needed for e fective water resource management.

Course Contenis:

9.  Intreduction to Waier Respurce Management

0. The Hydrological Cycle and Water Movement

[1. Groundwater Resources and Aquifers

12. Surface Water and Watershed Mansgement

13. Water Scarcity and Management Challenges

14, Water Pollution and Contamination

15. Water-Related Geological Hezards

16. Climate Change and Water Resources

17. Legal and Policy Frameworks in Water Management

18. Future of Water Resource Managenicnt.
Recommended Texts:

1. Fetter, C. W., & Kreamer, D. (2021). Applied hydrogealogy. Waveland Press.
2. Knremouz, M., Ahmadi, A., & Akhbari, M, (2020). Groundsvater hydrology: Engineering, plonning, and
management. CRC press.
3. Grigg, N. §.(2023). Water Resources Management: Principles, Methods, and Tools. John Wiley & Sons.
Suggesied Readings:

1. Weight, W, D. (2019). Practical Hydrogeology: Principles and Field Applicotions. McGraw Hill
Professional,
2. Homberger, G. M., & Perrone, D. (2019). Water resources: Scierice and society. Johns
Hopkins University Press.



I?NVR-GM!; | Soil and Environment 3(3-D)

Course :
This course provides an in-depth understanding of soil as a critical component of the envirenment, focusing
on its formation, propertics, functicns, and interactions with geological and environmental systemns, [t explores
soil genesis, classification, and degradation while emphasizing the role of geology in soil development.
Students will [carn how soils influence water resources, ccosystems, agriculiura, and land-use planning. The
courss also examines human-induced soil degredstion, erosion, pollution, and conservation strategies,
providing practical kmowledge on sustainable soil manegement in the context of environmental geology.

Courde Learning Outeomes:
On completion of this course, students will have a comprehensive understanding of soil formation,

classification, and ils relationship with geology and environmental systems. They will be nble to analyza soil
properties, assess soil degradation causes, and explore sustainable management strategics for soil
conservation. Students will also gain practical skills in soil mapping, erosion control, and land-use planning
while understanding the impacts of climale change, deforestation, and urbanization vt soil health. This course
will equip students with scientific and applied mowledge to address soil-related environmental challenges and
promote susiainable fand-use practices,

Course Contents:

Introduction to Soil and Its Environmental [mporiance
Soil Formatien and Clessification

Soil Properties and Processes

Soil and Water Interactions

Soil Degradation and Conservation

Soil Pellution and Remediation

Soil and Climate Change

Soil and Land-1Jsg Plamming

Applied Soil Science and Environmental Geology.

Ve Hm e

Recommepded Texts:
L. Hakeem, K. R., Akhtar, J., & Sabir, M. (Eds.). (2016). Soil science: agricultural and environmental

prospectives. Sprioger.
2 Wild, A. (2010). Soils and the Environment. Cambridge university press.

3. Goss, M. 1, & Oliver, M. A. (Eds.). (2023). Encyclopedia of Soils in the Environment, Elsevier.

Suggested Readings:
1. Sparks, D. L., Singh, B., & Sisbecker, M. G. (2022). Environmental soil chemistry. Elsevier

2. Gardiner, . T., & Miller, R. W. (2004), Soils in our environment (pp. 126-165). NJ.
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[ENVR 6144 | Urban Eavironmental Management [33-0) |

ol ef:

This course provides an overview of urben environmental challenges and the management sirategies
required to create sustainable and resilient cities. It focuses on potlution control, waste management,
urban planning, climate resilience, and green infrastructure. The course equips students with the
knowledge and tools to address environmental issues in urban settings through pelicy-making,
planning, and susteinable practices.

Course Learnin [=H

By the end of this course, students will gain a comprehensive understanding of key environmental
challenges in urban areas and explore sustainable planning and management techniques. They will
analyze policies and strategies for waste management, air quality control, and water resource
management while examining real-world case studies of successful urban environmental initiatives.
Additionally, students will develop critical skifls to assess emvironmental impacts and propose
sustainable solutions for urban development.

Co H

Introduction to Urban Environmental Management

Urbanization and Environmental Challenges

Sustainable Urban Planning

Air and Water Polhrion Management in Cities

Waste Management Strategies

Green [nfrestructure and Smart Cities

Climate Change and Urban Resilisnes

Public Policy and Governance in Urban Environmental Management

e i

Recommend: iy

1. Alberti, M. (2008). Advances in Urban Ecology: Integrating Humans and Ecological
Processes in Urban Ecosystems. Springer.

2. White, R., & Whimey, J. (1992). Environmental Planning and Management. Rouiledge.

3. UN-Habitat (2016). Urbanization and Development: Emerging Futures. United Nations.

Suppested Readlngs:

l. Newman, P, & Kenworthy, J. (2015). The End of Automobile Dependence: How Citles are
Moving Beyvond Car-Based Planning. Island Press.

2. Pelling, M. (2011). Adapiation fo Climate Change: From Resilience to Transfarmation.
Reutlzdge.

3. Satterthwaite, D. {2009). The Earthyean Reader in Sustainable Cities. Earthscan.
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| ENVR-6145 | Pollutant Movement in Soll HEE

Course Brief:

Understanding how pollutants move within water systems is crucial for environmental science.
Pollutants criginate from point sources, like industrial discharges, and nonpoint sources, such as
agricultural runoff, Once imtroduced, these substances are transported through processes like
advection, diffusion, and gorption. Factora such as chemical properties, environmental conditions,
and hydmological features influence their behavior The movement of pellutants can lead to
ceosystemn damage and pose risks to human health.

Course Le ves:

This course explores the processes influencing pollutant movement in soil, including adsorption,
leaching, and biodegradation. Students will anaiyze soil properties, groundwater interactions, and
contamination risks while developing remediation strategies for sustamable land managernent.
Course Contents;

Sources, classification and characteristics of pollutants;

Water mavement in soil: Ssiurated and unsaturatzd flow;

Convection, dispersion, and hydrodynamic diffusion of pollutants:

Solute trangport parameters;

Movement of velatile pollutants; Movement of adsorbing and inert pellutants;

Adsorption isotherms; Pollutant breakthrough curves and their application;

Movements of NO3, pesticides and heavy metals in soil and groundwater.

First order decay and poliutant movement;

Half-life of various

Recommended Texty:

e R

=

1. Jury, W.A, and R, Horton, 2004, Soil Physics. Academic Press, Boca Raton, FL, TISA,
2. Young, R.N,, AM.O. Mohammed and B.F, Warkentin, 1992. Principles of Comtaminans
Transport in Soils. Elsevier Publishers, Tokyo, Japan.
Sugpested Readings:

1. Kennish, M.J. 1992, Ecology of Estuaries: Anthropogenic Effecis, CRC Press, Boca Raton,
FL, USA.

2. Spellman, F.R 2021, The Science gf Environmental Poilution. CRC Press, Boca Raton, FL,
USA,




| ENvR-6145 | Energy and Enviroament | 33-0) |

Coorse Brief:

The course aims to provide the physical principles behind energy, its generation, sources, uses, and
effects on our environment. It highlights the environmental impact of energy production and use and
discusses viable alternatives.

Conrse Learning Objectives:

The course will provids an understanding of various energy resources and their environmental
implications. Furthermore, it will enhance students' knowledge of alternative and renewable energy
sources and their role m sustainable development.

Course Contents:

|. Introduction: Energy Unils, forms, and types of energy, energy resources, cnergy use and
growth patierns, energy conversion, energy use in developing countries and losses.

2. Energy Mix: Coal Characteristics; Problems associated with Mining, Transportation, and use.

3. Petroleum: History and Processing; Problems associated with petrolexm production,
transporéation, and stotage.

4, Energy Conversion: Electric Power Generation.

5. Hydroelectsicity: Environmental Issues during Survey, Population Displacement, and
Construction.

6. Nuclear Energy: Nuclear Fission; Electromagnetic Spectrum, Solar Spectrum, Light [ntensicy
at Earth.

7. Problems with Energy Resources: Wood, Coal, and Fossil fuels; Local and Global issues.

3. Ecological Effects of Large Dams; Spent Nuclear Fuel Disposal Issues; Nuclear Accidents
(Thres-Mile Island, Chemobyl, Fukushima, etc.).

9. Renewable Enetgy Sources: Microhydel, Wind, Solar Thermal, Photovoltaic, Biogas, etc.

10. Novel Energy Sources: Biofuels, Geothermal, Wave, Tidal.

11, Hydrogen as an Energy Carrier, Fuel Cells, Hybrid Vehicles.

Recommended Texty:
1. Hinrichs, R, & Kleinbach, M. H. (2002). Energy: fts use and the environment. 5* Edition.
2. Quaschning, V. (2010) Renswable Energy and Climate Change, Wiley-IEEE,

Supsested Readingy:

1. Coley, D. 2010) Energy and Climate change, 2nd Edition, John Wiley, 2008 4, R. Ristinen
and J.K. Kraushear, Energy and Environment, John Wiley,
2. Boyle, G. (2004), Renenchie Energy. Dxford University Press,
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[ ENVR-6147 | Environmental Profile of Pakistan [33-0) |

Course Brief:
Students in this course will bocome familiar with the Environmental Issues in Pakistan. As a

result of Pakistan's ecomomic expansion, its natural resources have been degrading and
becoming more polluted. The macro environmental effects of water logging, land degradation,
and desertification arc all on the tise, ad is air pollution and water toxicity.

Course Learning Objectives:
Te provide students with a comprehensive knowledge about the environmental resource base of

Pakistan in order to leamn its efficient utilization for sustainabie development.

Course Contents:

1. Introduction to history of the region
2. Features: land, geography, people
3. Culture, health, education

4. Beological: ecological zones

3. Major ecosystems

6. Topographic zones

7. Ecornomie: agriculture

8. Industry

9. Water resources

10. Urbanization and pollution

Recommended Texts:
1. Almusaed, A., Almssad, A., Homod, R. Z., & Yimen, L (2020). Environmental profile on

building material passports for hot climates, Susrainability, 12(9), 3720,
2. State of the Environment-Pakistan (2005} Government of Pakistan.

Suggested Readings:

1. Khan, A. N., & Shaw, R. (Eda.). (2015). Disaster risk reduction approaches in Pakistan.
Springer Japan, 281-94.

2. Hussain, M. (1999). Envircnmental Legislation in Pakistan. In 4ustralasian Environmental
Engineering Conference (1999: Wellington, NZ} (pp. 119-123). Wellington, New Zealand:
Institution of Professional Engineers New Zealand.




| ENVR-6148 | Environmestal Biology | 32-1) |
Coorse Brief:

[n this course students will get familiar with an overview of the biological and ecological

principles required to comprehend environmental concemns, as well as an introduction to
_ environmental biology. Perspectives from around the world, the country, and the neighbeurhood

on contemporary problems like resource consumption, pollution, biodiversity loss, and the effects

of population mcrense,

Coorse Learning Objectivea:

The objective of this course is to provide knowledge the molecular basis of life to give a

foundation for understanding the biochemical principles of structure and function of a living
system as unity of life.

Course Cnut.e:nts:

Introduction: dsfinition and concept of life,
Chemical basis of structure and function of cell,
Chemical diversity of functional groups,
Molecular basis of lifo: carbohydrates,

Lipids,

Proteins,

Phospholipids in membranc systems,
Polypeptides in protein diversity,

Emzymes 23 molecular tools in chemical wansformetons nueleic acids the molecule of
genetic information,

10. Replication and protein synthesis,

11. Overview of structure ’

2. Function of cell organelles

t3. Cell cycle,

Practical Work:

Identification of chemical nature of different animal and plant materials, Cytochemical
demonstration of DNA and RNA in Avian blood and Protozoa. Biochemical fests for
carboliydrates, proteing and lipids, Protein digestion by enzyme pepsin. Study of mitosis in onion
root tips. Study of meiosis in Grusshopper’s testis.

TN e

R
1. Fisher, M. R. (2017), Environmental Biology. Open Oregon Educational Resources,
2. IGlleman, T. B. (2009). Environmentsl Biology. CRC Press.

Supgested Readings:
Jones, A. M. (2006). Environmental bielogy, Routledge.

1.
2. Dhbatig, A. L. {2010). Textbook of environmental biclogy. [K [ntermational.
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| ENVR - 6149 | Climate Change: Mitigation and Adaptation | 3(3-0) |

Course Brief:

This course equips students with an advanced understanding of bow climate change is affecting
societies and ecosystems globally. Students will analyze mitigation strategies to reduce greenhouse
gas emissions, explore practical adsptation techaiques for fiving in a warming world, and evaluate
emerging technological solutions such as artificial intelligence and geoengineering. The course uses
real-world examples, panticularly from energy, agriculture, infrastructure, and health sectors, to help
students connect theory with global and local responses to climate challenges.

Course Learning Objectives (CLOs):
By the end of this course, students will be able to:

1.
2,
3
4,

5.
5.

Analyze the environmental, societal, and economic impacts of climate change giobally and in
Pakistan.

Evahuate key mitigation strategies in different sectors, including energy, industry, buildings,
transport, and agriculture.

Identify and assess adaptation strategies to manage the risks of climate-related extreme
events, water scarcity, health threats, and displacement.

Explore the role of emerging technologies, such as artificial intelligence and gecengineering,
in climate change mitigation and adaptation.

Discuss global and local energy transition pathways toward low-carbon Futures,

Crtically exnmins ethical and equity considerations in global climate response cfforts.

Course Conienis:

Unit I: Course Orientation & Foandations

Course structure, expectations, and assessment methods
Climate change: definitions and framing s a global challenge
Intreduction to mitigation and adeptation

Getling to kow climate change learners and perspectives

Unit IT: Mitigation — Reduncing Emissions Across Key Sectors

What is mitigation and why it marters

Sectoral GHG emissions: an overview

Energy sector: renewable energy options and barriers
Industry: decarbonization, circuiar economy
Agriculture and land use: soil carban, reforestation
Transportation: electrification, mass transit
Bnildings: insulation, energy efficiency

Barriers to action and global cooperation

L= I+ T« T Y o

Unit [II: Adaptation — Living in a Warming World

Understanding climale risks: extreme weather, sea-level rise
Health impacts: disenses, heat stress, health systems adaptation
Fond and water security




s [nfmastructure and economic adaptation
» Displacement, migration, and social equity
» National and local adaptation planning (2.g., NDMA, GLOF TI)

Unit I'V: Energy Transition and Decarbenization

Energy basics and GHG emissions

Decarbonizing electricity: wind, solar, hydro

Clean electrification of other sectors (e.g., transport)

National energy plans (Pakistan’s NDCs, CPEC’s green transition)
Policy tools for decarbonization (carbon pricing, subsidies, regulation)

Unit V: Emerging Climate Techunologies

= History of climaote-related technologies

» Artificial intelligence for mitigation and adaptation

» Risks and potentials of AT in climate models and management

s Gevenginesring: solar radiation management, carbon dioxide removal

Unit V1; Final Review and Future Engagement (Based on Module 6)

Summary of mitigation and adaptation strategies

Individual reflections on leasning

Cosntinuing education and advocacy in climate change

Final assessment: comprehensive exam and/or project (e.g., climate policy brief)

Recommepnded Textbooks:

=  UNDP (2017). Climate Box: An Educational Toolkit on Climate Change.
» [PCC, Synthesis Report on Climate Change (Latest Edition)
s Dessler, A. E. (2021}, Intreduction to Modern Climate Change. Cambridge University Pres

& & = »

Suggested Readingy;
» Ministry of Climate Change, Pakistan, Updated NDC (2021) and Climate Change Act (2017)




|ENVR-5150 | Artificial Intelligence (AI) and Climate Change

|

Courye Brief:
This course explores the intersection of Amificial Intelligence (AI) and Climate Change by
introducing  students to key concepts in climate science, mitigation, and adaptation, and
demonstrating how Al technologies such as maching learning, time series analysis, and computer
vision can support climate action. Students will work with real-world datascts, forecast renewable
energy outputs, and apply image classification techniques to monitor bicdiversity. Practical lab
components will allow students to build basic AT models relevant to climate-related problems.

Course Learning O €3 s):
By the end of this course, students will be able to:

1.
2.

3.

4,

5.

Explain the mechanisms and consequences of anthropogenic climate change.

Analyze the potentinl of Al to support climats change mitigation (e.g., forecasting renewable

energy) and adaptation (e.g., biediversity monitoring).

Apply machine leaming techniques such as tinre series modeling and transfer leaming in

climate-related case studies.

Work with datasets in Jupyter Notebooks to visualize, process, and interpret environmental

data.

Understand the ethical considerations, limitations, and governance of Al applications in the

chmale context.

Course Contenis:

Unit £; Introduction to AT and Climate Change

L]
.
»
]
L]

Overview of Al applications in climate action

What is climate change? Causes and global temperature trends
Impacts of climate change on ecosystems and weather
Introduction to Jupyter Notebooks for lab work

Lab: Visualizing global temoperature change using historical data

Unlt IT: Case Study — Al for Wind Power Forecasting

s« ® & 81 & =

The challenge of integrating wind power into encrgy gnds
Al for Good Framework

Data exploration and visualization of wind energy datasets
Building baseiine models and training neural netwarks
Sequence medeling and 24-hour forecast accuracy

Lab: Forecasting wind energy using titne series models

Unit ITI: Case Study — Blodiversity Monitoring using Computer Yision

Climate chonge and Modiversity loss

Role of biodiversity in ecosyster resilience

Imoge data analysis and visual patiem recognition

Lab: Exploring and visualizing Karoo biodiversity dataset



Unit [V: Deep Learning for Climate Applications

» Convolutional Neural Networks (CNNs) and pre-training
» Tmansfer learning for low-data environments

« MegaDetector and object detection pipelines

» Ethical and practical concerns in Al deployment for conservation
« Guest insights (e.g., Priya Donti) on ML for climate action

» Lab: Fine-tuning a biodiversity classification model

Laboratory Component (Practical Sessions):

Each unit includes hands-on lab sessions using Python in Jupyter Notebooks. Students will:
Access and clean environmental datasets

Visualize time series and image data

Build and evaluate simple Al models
Work in small groups to implement climate-tech solutions

Recomm ks;

Mohanty, S. N., Saipathy, 5., Agarwal, N., & Mahapatra, S. 8. (2024). Al for Climate Change and
Ermvironmental Sustainab#lity. In Artificial Intelligence Applications in Environmental and Climate
Change Management. Springer.

Soppesied Readings:

Agarwal, N., Satpathy, S., Mahapatrs, S. S., & Mohanty, S. N. (2024). Af for Climate Change and
Emvironmental Sustainability. CRC Press

"".‘F




| GEOG-5101 | Fundamentals of Geography [3(3-0) |

urse Brief:
This course is gradunte-leve]l course to expose students with the founding principles of Geography
and geographical knowledge. A systematic descriptive introduction to the diverse elements of
landscape including geomorphic, climatic, and biotic clements, human scitlement and Jand-use
patterns; carfographic approaches lo the analysis of sclectad processes of landscape change. This
course provides @ opportunity for understanding part of the complex physical wnd biological
enviroament in which human beings live.

Course Lesrning Objectives:

The students will lcam about natue and processes of geo-system and its constitucut parts; atmosphere,
lithosphere, hydrosphere and biosphere; structure and composition of the atmosphere: atmospheric
circulation, weather and climate, energy transmission, spatial varistion of encrgy inputs and energy
budget; structure and composition of the earth: lectonics and related processes; hydrologicel cycle and
its components: precipitation, evapotranspiration, groundwater, surface water and the occeans;
vegetation zones of the world: world soils, ecosystems, biomes, energy and matter flows.

Course Contenis:

1.Introduction, Defnitions, scope snd branches of Geography
2. Roots of the discipline and basic geographic concepls

3. Themes and tradilions of Geagraphy

4. Tools of Geography, The Universe, Galaxies and solar system
5.The Earth as a planet, Celestial positions, its shape and size

6. Rotaticn, revohiion and related phenomens

7. Spheres of the carth, Lithosphers, Atmosphere, Hydrosphere
8. Biosphere

9. Man-cavironment interaction

10. Population

11. Major Econommic activities

12. Settlements

13, Pollution

Lab. Pork

1. Comprehension of alleses
2. Map seading skalls, location of places
3. Features and relevant waork related fo topics of the theoretical section.

Recommended Texts
1. Arbogast, A. F. (2007).Discovering physical geography.London; John Wiley and Sons.
2. Christophersen, R. W. (2009).Geo systems: an introduction to physical geography. New Jerscy: Pearson
Prentics Hall

Suggested Readingy
1. DeBlij, H. J and Muller, P. Q. (1996).Physical geogrmaphy of the global environment. London: John
Wiley and Sons.
2. Strzhler, A. (2013). Introduction to physicai geography. New, Jersey: John Wiley & Sons.

{
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[ GEOL - 5191 | Introduction te Geology [ 3(3-0) |

Course Brief;

This course is designed to acquire the knowledge sbout the basic concepts of grology. This will help the students
to get knowledge sbout various types of rocks, mincrals and the processes of their formation. Geology is the
core discipline of the earth sciences and cocompasses many diffesent phenomena, including plate tectonics and
mountain building, volcanoes and carthquakes, and the long-term evolution of Earth's atmosphere, surface and
life.

Course Leayning Objectives:
The goal of the Geology undergraduate program is to equip students with the fundamental knowledge of the
diverse Belds of Geology (encompassing Geomorphology & Surface Processes, Hydrology & Low-Temperahire
Geochemistry, Sedimentology & Palcoccology, and Tectonics and Solid-Earth Processes). In addition, it is critical
that students learn to think like a scicntist and to apply the scientific method in their coursework ond in their lives.
It helps to know the geologic time scale and place important geologic events in a temporal framework.

ontents:
Introduction and scope of geology; importance and refafionskip with other sciences;
History and philosophy of geclogy; Earth as a member of the solar system;
Earth's origin, age, composition and internal structure;
[niroduction to plate tectonics, [sostasy; mountain building processes;
Earthquakes and volcances; wenthering and cTOsI0T;
Introduction, 1dentification and classification of rocks and minerals;
Sedinentary, igneons and metamorphic simcmres;
Introduction ta Fossils in sedimentary rocks;
9. [Introduction to folds, faults, joints, cleavage, foliation, ineation and unconformitics;
10, Gealogical Time Scels; Law of Supcrposition, present is key to the past and Law of Faunal Succession;
11. Concept and techniques of geological dating, relative and sbsolutz dating; cvolution of life on earth;
12, Use of Brunten Compass and GPS, eic.

3
1=
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Reco nd

i. Plummer, C. C., Carlson, D. H., & Hanuversley, L. (2016). Physical geology. New York: McGraw-Hill.
2. Plummer, C. C., McGeary, D., & Carlson, D. H. (2000). Physical Geology: Earth Revealed.
New York McGraw-Hill.

S ted i}

1. MeGeary, D., Carlson, D. H., & Plummer, C. C. (2011). Physical geology. New York: McGraw- Hill,
2, Suith, G., & Pun, A, (2013). How Does Earth Work? Physical Geology ond the Process af
Science: Pearson New International Edition, London: Pearson Higher Education.

3. McClay, K. R. (1999). The mapping of geological structures. Hoboken: Sohn Wiley & Sons.




[ URCM - 5107 | Mathematics I [303-0) ]

Course Brief:
The goal of Mathematics I is to prepare students for first-year Caleulus. Helping students gain proficiency in

their understanding and ability to utilize yeal-valued functions, the primary tool in Calculus, accomplishes this
goal, Students are presanted a broad set of *Fanction tools’, including a general understanding of function
properties together with a *library’ of commonly used functions.

Counrse Learning Objectives:
This course intended that students will become skilled at recognizing the different families of functions and the

primary propetties that set each apart, are able to apply the genersl function properties to eech type of function,
anod are zble to use the special set of algebraic skills associaled with each. Students are also expected to
become adept in utilizing and interpreting the results from graphing calculators, as aa important investigative
tool.

Conrse Contents:

Preliminanes

Resl-number system, complex numbers

Introduction 1o sets, set operations, Functions, types of finctions.

Malrices Intreduction to matrices, types, matrix inverse, determinants, systemn of linear equations,
Cremer’s rule.

Quadrntic Equations

Solution of quadratic equations, qualitative analysis of roots of a quadratice
Equotions reducible to quadratic equations

Cube roots of tmity, relation between roets and coefficients of quadratic

. Sequences and Series

10. Arithmetic progression

11. Geometric progression

12. Hermonic progression

13, Bipomie] Theorem

14, Introduction 1o mathematical mduction

15, Binomial theorem with rational and irrational indices.

16, Trigonometry, Fundamentals of trigonometry, Triganometric identities.

e

© ® S
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I. Themas, G. B., & Fioney, A. R (2005). Cafew/us. Reading: Addison-Wesley,
2. Anton, H., Bevens. L, & Davia, 8. (2008). Calculus: A new korizon (8th ed.). New York: John Wiley.

Suggested Readlpgy:

l. Stewart, I. (1595). Calculiss (3rd ed.). Pacific Grove, California: Brooks/Cole.
2. Swokowski, B, W. (1983). Calcu/us and analytic geametry. Bosten: PWS-Kent Company.
3. Thomas, G. B., & Finney, A. R (2005). Calew/us (11th ed.). Reading: Addison-Wesley




[ URCM 5108 | Mathematics [ ] 3{3-0) |

Courye Bief;

Caleulus is the mathematical study of cooticious change. It has two major branches, differental calculus aod
integrai calculus. Both branches make use of the fundemental noticns of convergence of infinile sequences and
infinite scries to a well-defined limit. Modern calculus is considered to have been developed in 17th century .

Course Le H

This course in calculus is & galeway to other, more advanced courses in mathematics devoted lo the study of
functions and limits, broadly called mathematical anslysis Calculus is used in every branch of the physical
scienced, actuarial science, computer science, medicine, demography, and in other Gelds. It aflows one to go fom
rates of change to the total change or vice versa, and many limes in studying a problem we know oac and are
trying to find the other. This course aimy to provide students with the essential concepls of mathematics and how
these con be employed for enalyzing real data

Course Contenta:

Preliminarics

Real-number line

Fiunctions and their praphs

Solutien of equations involving absolute values, inequalities.
Limits and Continuity

Limit of a function

Left-hand and right-hand Limits

Continuity

. Continuous functions.

10. Derivatives and thew Applications

11. Differentiable functions

12. Differentiation of polynomial

13. Rational and transcendentsl functions, derivatives.
14, Integmtion and Definite Integrals

15. Techniques of evaluating indefnite integrals

16. Inicgration by substitution, integration by parts

17. Change of variables m indcfinite integrals.

R N N R

Reco u 3

1. Thomas, G. B., & Finney, A. R. (2005). Calcuius. Reading: Addisen-Wesley.

2. Anton, H., Bevens. L, & Davis, S, (2005). Caiculus: A pew porizon (8th ed)). New York: John Wiley.
Suggested Readings:

1. Stewart, J. (1995). Calculus {(3rd cd.).Pacific Grove, California: Breoks/Cole.

2. Swokowski, E. W. (1983). Calcuius and anclytic geametry. Boston: PWS-Kent Company.
3. Thomos, G. B., & Fingey, A, R. (2005). Calcuius (11th ed.}, Reading: Addizon-Wesley.
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| cHEM-s101 | Physical Chemlstry [ a3pa |

Course Brief:

This course provides foundation and basic level kmowledge of physical chemmstry to wnder graduate students.
This foundation course covers imtroduction of physical chemistry alomg with its application for learning
principles of physicochemical phenomenon This offer complementary approaches to the Mundamesital
undesstanding of chemical systems. Students will acquire knowledge (o ensble thermelves to understand the
clementary mathematics, physical state of matter, stomic stucture, chemical thermodynamics, Kinetic theory of
gascs, collision theory of reactions, fundamental principles and laws of thamodynamics, chemical equilibria
and chemical lpetics and investigate the physical properties of ideal/non-ideal binary solutions. Students will
also be able to srudy the mates of reactions and perform related calculations. Students will also be introduced
aboul basics of clectrochemistry.

Courze Learsiog Objectives: .
The general goal of Jeaming this physical chemistry course is to obiain a vision of matter-energy relationship
in physical and chemical systems. Learning objectives emphasized in  this course involve developing an
understanding of basic principles of physical chemisiry,

Course Contents;
1. Elemeniary Mathemmatics: Logarithmac, expoaential and trigonometric functions
2. Differcotiation of clementary functions, Physicat States of Mater
3, Atomk Structure, De Brogile cquation, Peuh Exclusicn Prinoiple, Hund’s Rule.
4. Schrodinger wave equation
5. TDhipole moment, Chemical Thermodynamics, First and second law of thamedynanmes
6. Chentical Equilibrium, Law of Wass Action and LeChaterlier’s Principle.
7. Solutions, composition, ideal and non-ideal solutions, Raoult’s law.,
. Chemical Kinetics, change of entropy, Zero, first apd second order reaction, Arrhenius equation

Electrochemistry, Conductance, dependence of conductance

3
5.
10. Kohlausch’s law and its applications

[+
1] en H

I. Alkins, P., Paula, J., & Keeler, ). Q017). dtkins’ physical chemisiry. (1 b ed.). UK: Oxford
University Press.

2. Kuhn, H., Firsterling, H., & Waldeck, D.H. {2009). Principles of physical chemistry. {2od ed.). USA: Wiley
Publisher.

Suggested Readipgs

1. Akhtar, M.N., & Mabi, G, (2006). Tes? book of physical chemistry. Lahore: lmi Kitab Khawna.
2. Das, R.C., & Behera, B, (2003). Experdmental physical chemirtry, Delhi: Tata MeGraw Hill




[cHEMs102 | fnorganic Chemistry 360 |

Course Brisf:

This course covers a range of general topics of morgamic chemstry. It will provide & useful supplement 1o
the advanced cousses specified in the department This course aims to enzble the students to achisve the
advance knowledge ebout the key introductory concepts of chemical bonding, acid-base chemistry, and
properties of the representative and transition ¢lements, as well us using this knowledge for qualitntive and
quantitative analysis of inerganic compounds during laboratary work. Leaming objectives emphasized in CHEM
5102 invalve developing an understanding of basic principles of inorganic chemistry.

Learni :

It develop critical thinking skills cnsbling students to solve chemistry problems that incorporate their
cumulative knowledge. Students learned in class to modem chemistry iechaiques which

give them opportmities to upgrade their kmowledge about advanced inorganic concepts. The essence of
this course is to devclop study skills that students necd to succeed in university-level chemmsiry courses
apd preparation of students for professional positions in chemistry.

Course Qggip_:u:
1. Periodic Table and Periodicity of Propertics
Redox polential, electrochemical series and ity applications. Corrasion and electroplating.
Acid Base Equilibria: Acids and bases, relative streagths of acids, pH, pKa, pKb.
Hard and soft acid and Bases. SHAB Principle and its application.
Buffers, types buffer, Preparation, Buffer capacity and applications of buffers.
Chemical Bonding, VBT, MOT, VSEPR. Spevial types of bonds
Chemistry of p-Block Elementa
Production of pure silicon chips for solar energy ceils.
Chemistry of d-Block Elements Werner's theory, VBT, MOT and CFT
L0. Isomerism in coordination compounds.
i 1. Chelates, Clnssification and spplications
12. Separation Techniques: General introduction and Applications
13, Principle, brief instrumentation(Flame emission, Atomic Absorption, IR and Uvivis).
14, Metallurgy of Al, Cr and U, fertilizers {(Urea and Phosphate fertilizers) Cement and Sugar.

DN MR

Recommended Texis:

I. Igbal, M. Z. {2015). Text bovk of inerganic chemisiry. Labore: [Imi Kitab Khana
2. Lee, . D.{1996). Concise inorganic chemistry. (5% &d). UK: Chapman and Hall

Sugpested Readings:

I. Graham, H., & Man, H. (2000). Chemisiry in context. (S ed). UK: Thomas Nelson Lid.
2. Philp, M. {1996). Adveace chemisiry. UK: Cambridgs Publishing.




[pHYS-S101 | Mechanics- 1 | 33-0 |

Course Brief:
Mechamcs i3 all about motion of body. It deals with forces, motion, stress, strain and further to the

laws of motion in inertial frames specifically. This course also provides the students a broad understanding
of the physical principles of the clessical dynamics, 1o describe mechanical cvents that involve forces
acting on macroscopic objects with quaptitative skills, to motivate them o think creatively and
crifically about sciewtific problems and experiments (thought as well real-life).

Course Learniog Objectives:
A student stodying this course will undesstand classical physics aed will also develop the skills to apply
principles to the practical life problems. Students arc encouraged 10 share their thinking with teachers and
the other students to examine diffrent problem-solving strategies.
Con H

1. Measwing things, displaccuxnt, average velocity and speed, acceleration, constant acceleration, free fall
acecleration, graphical ntegration in motion analysis

2. Vectors and their components, adding vectors by componeats, multiplying veciors

3. Unit vector, veclor representation of quantities, projectile motion, unifarm circular motion

4. Relative motion in onc dimension, relative motion in two dimensions

5. MNewlon’s first and secound law, some particular forces, applying newton laws, friction

6. Drag force, uniform cireular motion, kinetic eneargy, work and kinetic snevgy

7. Work done by gravitational fovee, work done by s spring force

8. Work done by & genersl variable force, power, potcntial energy, conservation of energy

9. Conscrvation of mechanical ener gy, work done on a system by an external force

10. Conservation of encrgy, ccnter of mess, nowton's second law for system of particles

11. Lincar momemium, collision and impulse, momentum and kinetic cucrgy in collision

12. Elastic collision in one dimension, collisions in one/two dimensions

13. Conservation of lingar imomenum snd system with varymg mass

14. Modulus of rigidity by static & dynamie method (nuxwell’s needle, barton's apparatus)

15, To determine the value of g™ by compound pendulumy/kater’s pendulum

15. To study the conservation of energy (hook's law}

17. T'o determing elastic constants by spiral springs

18. To study the laws of vibration of streiched string using sonometer

19. Moduss of rgidity by static & dynamic method (maxwell’s needle, barion’s sppararus)

Recomme Texts:

I Halliday, D., Resmick, R, & Walker, J. (2014). Fundamentais of physicy (16% cd). New York:
Wiley.
3. Halliday, D., Resnick, R. & Krane, K. 5. (2003). Physics (50 ed.). New York: Wiley.

ted ngs:
[. Young H D., Freedmaa, R A & Ford, A L. (2018). Universizy physics (15 ed). New York:
Pearson.
2. Serway, R A & Jewelt, J. W. (2014). Physics jor scientist and engiheers {9“' ed). New
York Brooks/Cole,

1. Malssioos, AC. (F003), Oapeciments inscod. e phyaics How Vorks Acederna pra.
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[ sTAT-8121 | Introduction to Statistlcs [ 13-0) |

Courye Briel;
This course is designed for under-graduate level. Statistical analysis is a basic requirement in order
toanalyze the phenomenon related to all sectors.

Course Learning Ohlectives:

This course aima to produce skills related to deseriptiveas well a8 inferential statistical analysis. Use of
descriptive, inferential, regression, sampling statisticshas vital importance ta analyze and decision making
theories related to agriculture, economics endbusiness statistics eic,

Course Contents;

l. [Introduction to Statistics: Descriptive and Inferential Statistics,

2. Limitations of Statistics

3. Scope of Statistics

4. Varisble, Dats, Types of Variable and Data, Scales of Measurements.

5. Display of Data: Tabulation of Data, Graphical Display, Histogram, Bar Charts, Pie Chart,

6. Stcm and Leaf Plots.

7. Measures of Central Tendency: Mean Median, Mode, Box Plot, and Application in Real Life.

8. Measures of Dispersion: Range, Quartile Deviation, Mean Deviation, Variance and Standard

9. Deviation, Coefficient of Variation, Z-score and their Application.

10. Normal Distritution: Normal Distribution and its Application,

11. Sampling and Sampling Distribution.

12, Estimation:

I3. Hypothesis Testing

14. Regression and Regression Analysis: Simple Lincar Regression, Multiple Regression, Fitness

15, Model.

16. All the observational anelysis will be carried out nsing MS Excel and SPSS.

Recommended Texts:

l. Chaudhry, 5.M. &Kamal S(2010). Introduction io statistical theory. (Parts [ &[0). Lahore:
NMmiKitabKhana.

1. Walpole, RE Mysters RH. & Myers,S.L.{1998). Probability and statistice for engincers
andscientists, Now York: Prentice Hall.

Suggested Readingy

I.Mclave, I.T., Benson, P.G.& Saitch.(2005).Stadistics for business & economics. New Jersey:
Prentice Hall.

2.Spiegel, M.R., Schiller, J L. &Sirmivasan, R_L. (2000) Probability and statistics. New Yotk McGraw
Hill

3.Clark, G. M.,& Cooke, [0, {1998). Basic course in statistics. London: Amold.
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[Grog-swy | Climatology | 33-0)

Course Bri¢l:
The couwrse provides mn overview of tho physical processes responsible for determining global and

regional climate. This courss gives a gencral introduction to meteorology and  climatology.
Meicorology topics include epergy balance, moisture and cloud development in the atmosphere,
atmospheric dynamics, small and large scale circulations, storms and cyclones, and weather forecasting.
Climatelogy topics inchude the internction between the atmosphere and oceans over long time periods,
climate classification, and the potential for climatic change. 1t brings together information from rural
comnmmitics, indigenous peoples and research workers on how they use agro- biodivessity to cope with
climate change.
ing Objectives:
It stimmlates communication between agro-biodiversily reseaschers, users and maintainers, [t identifies
tools and practices relevant 1o using agro-biodiversity for coping with climate change and making these
widely available. it also promotes awarcncss of the vitad role of agro-biodiversity in adepting to climate
change among key audiences, including domors, development agents and the global biodiversity
comummty.
Course Contenis:
l. [ntroduction.
Key concepta in climatology and meteorology.
Structure end composition of atbmosphere.
Elements and factors of clirmate.
[nsolation and Terrestrial beat budget.
Temperature distribwtion.
Hummdity and its types; Condensation and their forms, Precipitation, fosmation and their types.
Atmospheric Pressure and global pressure belts.
Atmospheric Circulation: (Upper and Lower) air siability and instability, storms; Cycloues
(hwricanes, typhoons) and tomadoes
16. Air masses and fronts.
11. Classification of climates; critical study of ibe Koppen, Miller and Thornthwaile classifications of
major climales.
12. Climate variability and climate change: Natural and anthropogenic; Gresnhouse gesses; global
warstiing; acid rain, orone layer depletion El-Nifio and La-Nifie, impact on precipitation distribution,
13. Climatic regions of Pakistan and their characteristics
14. Climatic data: sources, collection, analysis and presentation. Problems assoctated with data
quality (spatial, temporal).
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Recommended Texts:
{. Miller A. (2001). Climaroiogy. Haryana: Shubhi Publications.
2. Bamy. R (1998). dtmasphere, weuther and climare, London: Routledge.

Suggested Readings:
. Shamshad, K.M. (1988). The meteorology of Pakistan, Karachi: Royal Book Co.

2. Strahler, A. N. (1998). Elementis of physical geogrophy. New York: John Wiley.
3. Diwan A. P. &Arora. D. K. (1995). Origin of ocean. New ‘york: John Walsy,




| GEOL - 5107 [ Environmental Geology [ 30 |

Conrse Brief;

This course is designed to acquire the knowledge about the role of geology in the environmental
degradation. As a discipline, ¢nvitvnmental geology deals with using geological knowledge to
address interactions belween humans and the physical environment: the biosphere, the
lithosphere, the hydrosphiers, and, to some degree, the atmosphere. Environmental geology is a
multidisciplinary subject that covers a broad range of topics, ranging from Earth materials and
their use 1o Eavth processes, including natural hazands and their impact on buman lives. The
environmental effects of exploring Earth resources is also an integral component of the course,

. I ing Obiectives:
This will help the srudents to learn how the vanous geological processes and related human
activities are involved in contaminating our ccosysttm. managing geological and
hydrogeological resources such as fossil fuels, minerals, water (surface and ground waler), and
land use. Smdying the earth's surface through the disciplines of geomorphology, and defining and
mitigating exposure of natural hazards on humans monaging industrial and domestic waste
disposal and mintmizing or eliminating effects of pollution, and performing associated activities,
often involving litigation

Course Contents:

13. Introduction to covircamental geology, menagement of natural resources, climatic changes.
14. Environmental controls for erosion, desertification and coastal degradation.

15. Introduetion to environmental impact assessment and initial environmental examination.
16. Envirenmental impact of mining, dams, reservoirs,

§7. Environmental impact of Highways, their assessment and controls.

18. Geolopical hazavds such as fleeds, landslides.

19. Earthquakes, tsunamis, volcanoes,

20. Glaciers and shoreline processes and their remedial measures

21. Industrial pollution, solid and liquid waste disposal.

22. Groundwater contaminations.

23. River lake and marine pollution and their impact on human heaith,

24. Clean sowrces of energy, introduction to acid mine drainage.

Recommended Texts:

1. Pipkin, B. W, Trent, D. D, Hazlett, R., & Bicrman, P. (2013), Geology and the Environment.
Boston: Cengage Learning.

2. Knodel, K, Lange, G., & Voigt, H. J. {2007). Environmental geology: handbook of field
methods and case studies. Amsterdam: Springer Science & Business Media.

Si R ngs:

5. Ammand, N. A., & Polyakov, V. M. (2004). Radiv propagetion and remote sensing of the
snvironment. New York: CRC Press.
€. Pipxin, 5. W, Trens, C. D, Hacleiy, R, o Siennen, P, (2013, Geolugy and dic Eny . romneit.

Boston: Cengape Learning,
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[ GEOG-6118 | Environmental Geography [33-0) ]

Course Brief:

In this subject of Geography, students will leam about the patural science, social science, and
humanistic understandings of the Earth’s environment. Environmental Geographers study the
complex relationships between humans and the natural environment over time and through space.
This course will provide a historical, geographical, and humanistic foundation for understanding
the environmet and the plethora of environmental issues that confront us at the beginning of this
cunry.

Course Learning Obfectives:

Major aim of this course is to produce environmentally aware students and 1o equip them with
skills to ennble them to become future decision-makers on environmental matters in whatever
field they wish to pursue in the future, By studying Lhis course students will be able to recagnize
what the issues are, and to view them from a geographic perspective. They will recognizs the
responsibilities they have in relation to other people, the environment, and sustainability, and
there will be opportunities to initiaté perscnal acton,

Course Contents:

Evaolution of Environmental Studies in Geography

Comparative Advantage of Geography

Concept of environmental management

Environment and Man interaction, Ecosystern, natural resources

[mportant Cycles

Population explosion, The human impact on the environment

Environmental hazards, Types of Hazards

Major Environmental hazards and Problems in Paldstan: Floods, Earthquake, Tsunami,

Cyclones, Landslides, Droughts, Deforestation and Desertification

. Water-logeing and Saliniry

10. Scil Erosion

11. Global Warming and ozone depletion

I2. Environmental Pollution, Waste Management, Control and Mitigation Measures, Technology,
awareness, Legislation, Ethics

13, Pakistan Environmentat Act

14, National Conservation Strategy

15, National Environmental Quality Standard

Recommende H
1. Arms, K (2001). Environmental science. Philadelphia; Asunders College Publishing,
2, Basak, A. (2009). Environmental studies. New Delhi: Pearson,

Supgested Readings:
1. Botkin, D. B. & Edward A, K. {2012). Environmental science. Hoboken: John Wiley & Sons
2. Burion, L. R, W. Kates & Gilbert. F. W, (2000). The environment as hazard, Karachi. Oxford

University Press.
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MATH-6139 Flonld Mechanics-1 330

This course is the first part of the core level course on fluid mechenics. Fiuid mechanicsis the branch
of physicy concerned with the mechanics of fluids (liquids, gnses, & plasmas) & the forces on them. It hes
applications in a wids range of disciplines, including mechanical, civil, chemical & biomedical engineering,
goophysics, occanography, metecrology, astrophysics, & biclogy. The course of fluid mechanics is
introchscing fundamental aspects of fuid flow behavior. Students will learn properties of Newtonian fuids;
apply concepis of mass, momentum & energy conscrvatioa to ows.

Contents

| Introduction: Definition of Fluid, basics equations

2 Methods of enalysis, dimensions & units, Fundamental concepts
Fluid as a contimmm, velocity field, stress field, viscosity, surface lension, description & classification of
flwd motions

Fluid Statics: The basic equation of fluid static

The standand atmosphere

Presstre voniation in a static floxd

Fluid in rigid body motion. Bagic equation in integral form for a control volume
Basic laws for a system

9 Relation of derivatives to the control vohume formulation

10 Coaservation of mass

il Momentum equation for inertial control volume

12 Momenium equation for control volume with rectilinear acceleration
13 Momentum equation for control velume with arbitrary acceleration
14 The mngular momentum pringiple

15 The frst baw of thermodypamics

16 The second law of thermodynamics

17 Introduction to differential analysis of fitid motion

I8 Conservalion of mass

19 Strearn function for two-dimensional incompressible flow

20 Motion of 2 fluid element (kinematics), momentum equation

bl
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Recommended Txys

l. Fox, L W, & McDonald, A. T. (2004). fnrroducsion to fluid mechanics (6° ed.). New York: John Wiley &
Sons.
2. White, F. M, (2006). Fluid mechanics (5 ed.). New York: Me. Graw Hiil.

Suppested Readings

1. Granger, R AL (1985). Flwd mechanics (17 ed.). Montana: Winston Publisher.

2. Bmice, R, Rothmayer, A. P., Theodocs, H. O.,& Wade, W. H. (2013). Fundamental of fluid mechanics (T*
24 ). Mew Ve Wille s Spn Publither

3. Nakayama, Y. (2018). Introduction to fluid mechanics (2™ ed.). Oxford: Butterworh Heinemann Publisher
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MATHE-6140 Fluid Mechanies-Il 3(3-0)

This course is the second part of the core level course on fluid mechanies. Fluid mechanics is concerned with
the mechanics of fluids (liquids, gases, & plesmay) & the forces on them This course covers properties of
fluids, laws of fluid mechanics & epergy relztionships For incompressible fluids Studies flow in closed
conduits, inchxling pressure loss, flow measurement, pipe sizing & pump Selection, momentum equation for
frictionlesy flow, Buler's equations, Bernoulli equation- Integrotion of Euler's equation, laminar flow &
Boundary layers.

Conrenis

Incompiessible inviscid fow

iMomentum equation for frictionless flow

Euler's equations

Euler’s equations in streamling coordinates

Bernoulli equation- Integration of Euler’s equation along a stresmbing for steady flow
Relation between first law of thermodynamics & the Bernoulli equation
Unsteady Bernoulli equation-Integration of Euler's squation along a streamiine
Irrotationz] flow, intemal incompressible viscous flow

9 Fully developed laminar flow

10 Fully developed laminar flosv between infinits parallel plates

i1 Fully developed Jaminar flow in a pipe

12 Part-B Flow in pipes & duocts

13 Shesr stress disiribution in fully developed pipe flow

14 Turbulent velocity profiles fn fully developed pipe flow

15 Energy considerstion in pipe flow

{6 External incompressible viscous fow

17 Boundary layers, the boundary concept, boundary thickness, laminar flst plate
18 Boundary layer: exact sofution, momentum, integral equation,

19 Use of momentum integral equation for flow with zero pressure gradient

20 Pressure gradient in boundary-layer flow

o B - B P

Pre-reguisite: Fluid Mechanics-{
Recommended Texin

1. Fox, R W, & McDonald, A T. (2U04). Introduction fo fluid mechanies (6" ed.). New York: John Wiley &
Sons.
2. White, F. M. (2006). Fluid meckanics (5% ed.), New York: Mc. Graw Hill,

Suggested Readings

. Bruce, R., Rothmayer, A. B, Theodere, H, O.,& Wade, W. H. (2013). Furdamental of Jluid mechanics (1"
ed.). New York: Willey Son Publisher.
Nabmvmmg, Y (2018), fatreJuctiar to fln'd mecheries 12®ed)), Oxford Burterwath Heinomarn Publisher

3. Granger, R A. (1985). Fiuid mechanics (1% ed.). Montana: Winston Publisher
F //J-*
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[ MATH-6134 | Heat Transfer [ 330 |

Heat transfer is a discipline of thermal engineering that concemns the generation, use, conversion, & exchange
of thermal energy {keat) between physical systems. Heat transfer is classified inte various mechanisms, such
a8 thermal  conduction, thermal convection, thermal radiation, & transfer of energy by phass changes.
The objectives of hest lransfer include the following: Insulstion, wherein across a finite lemperature
difference between the system & its surounding, the engineer seeks to reduce the heat transfer as much as
possible. The lcarning owtcomes of this course are: to explain the basics of heat transfer, to explain the
importznce of heat transfer, (o define the concept of boiling & condensation, te define the coooept of heat
exchangers, o explain heat transfer by conduction, to explain the Fourier heat conduction law, to define
thermal conductivity coefficient & diffusion coefficient, to explain heat transfer with conveclion, to exptain
Newion's law, to explain frec transport phenomenon, to explain the farced convection, to explain beat transfer
by radiation.

Contenis

First law of thenmodynamics

Second law of thesmodynamics

Fourier's law of beat conduction

Newton's law of cooling

Energy equation

Steady-State Conduction-One Dimension
Steady-State Conduction-Multiples Dimensions
Unsteady-State Conduction,

Principles of Convection

Empirical & practical Relations

Forced ~Convection Heat Tremsfer

Matural Convection Systems

Radiation Heat Transfer

Laminar forced flow over a flat plate

Thermal boundary layer on an isothermal flat plate
Thermal boundary layer on a flst plate with constant surface heat flux

— o L —
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Recomorended Texis

o
*

Holman, J. P. (1996). Heat transfer (8* ed.). New York: McGraw Hill.
2. Kays, W. M..& Crawford, M. E_ (1993). Convective heat & mass fransfer (3" ed.). New York: MeGraw

Hill.

3. Sadik Kakac, and Yamman Yener. {1995). Convective heat transfer (2™ ¢d.). CRC Press United States of
America

Su il

1. Incropern, F. P, & Dewitt, D. P. (1985), Fundomenrals of heas & mass transfer {2™ed). New York: Wiley.

2. Cenegel, Y, & Ghajar, A. L. (2015). Heat & iass rransfer: Fundamentals & appiicasions(5" ed.). New
York: Me-Graw Hill .

3. Licnhar IV, J. H, & Lienhar V, L. k. 2019} 4 hear transfer tenbool(5” ed. ciuve 1ol Dowr
Publications.

4, Incropera, E. P.{2006). Fundamentals of heat & mass transfer {6* ed.). New York: Joha Witey & Sons.
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| GEOL-6192 | Introduction to Earth Sciences | 3(3-0) |

Cou f:

[ this course students will get familiar with physical Bacth, its oceans, and the air that surrounds
it is the subject of earth sciences. With the overarching goal of comprehending Earth's current
feamres and historical evolution and applying this knowledge to benefit humanity, they comprise
the geology, hydrologic, and stmospherie seiences.

nrse Objectives:
This course aims to provide knowledge about the basic concepts of geology and geography. This
will help the student to get the knowledge about different types of rocks and minerals, the
processes of their formation, different carth processes like mounmin buildings, earthquakes,
wu.thmgandmnun.'l‘hcsﬂldmt&wﬂalsa be introduced to work with different typs of maps
and GPS system.

Coorse Contenis:

1. Major compaonents of Earth Systems: earth systems and their characteristics, Geologic Time
and processcs, Geology as an historical science, scientific methods and study of Earth’s
evolving systems,

2. Earth Systems: Processes and Interactions-Earth Solid System: components and processes,
Rack cycle: Igneous rocks, Sedimentary rocks and Metamorphic rocks.

3. The Hydrosphere-hydrologic cycle, Ocean circulations, the Biosphere-Biogeography,
Encrgy relationships, biogeochemical cycles.

4, Sedimentary rocks and fossils, processes of weathering, Biogenic sedimentary rocks,
Chemical sedimentary rocks, Marme environments, Coral Reefs, Continental Shelves.

5. Temestnal Environments: Forests, Deserts, Glaciars apd Lakes. Time and Sttigraphy:

6. Introduction, Relative ages, Absolute ages, Evolution of Geologic time scale, why sca level is
50 Lmportant.

7. Plate tectonics, struchwe of earth, hypothesis of continental drift, continental margins and
plate boundaries types, features and behaviours, tectonic eycles.

8. The Dynamic Earth and Natumi Hazards: Earth Quake and Volcanoes

9. Land instability, Weather Hazards, Fires and Costal Hazards, Humans and the Environment

10. Introdisction to Holocene, sea [evel rise, Rapid climate change: at Millennial time scale, at
Continental time scale and at Multidecadal time scales.

Recommended Texts:

1. Martin, R. (2013). Earth's evolving systems: the history of planet Earth. Jones & Bartlett
Publishers.

2. Worden, S. {2015). The Earth sciences and creative praciice: Entering the Anthropocene.
In Hondbook of Research on Digital Medin and Creative Technologies (pp. 110-140). IGI
Global.

Sugpested Resdings:
l. Wicander, R, and Monroe, J. (2007) Historical geclogy: Evolution of Earth and Life

Through Time, 5thEditioa, Brooks/Cole.
2. Trouth, M. H., Gebbers, R., Marwan, N., & Sillmann, E. (2007). MATLAR recipes for carth
sciences (Vol. 34). Balin: Sprmger.
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