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Course Specification of: Air Pollution & Climate Change

General Information about the Course _Jiall (& dalal) Cila glaall
AAlial) il yuil) g o) ggd) gl J)u‘eu\ 1
Air Pollution & Climate Change Course Title :
addyg 5 Aall ja
ENV436 Course Code and Number 2
Ay Credit Hours 2aizal) cilelul)
Total G e/ Jliams e <l pualaa ohall Baainall cile L) 3
Training | Seminar/Tutorial Practical Lecture Credit Hours :
3 0 0 1 2
] o ] il sal) Gl g (5 giaal)
Fourth Year / First Semester  Js¥) Juadll / a3l )l (5 gial) Study Level and Semester 4
LAl ABld) cltlatial)
Climatology gl ale (X)) S
Pre-requisites (if any)
38 9 O))) Aabaal) cilullatall
None XN (290D N .6
Co-requisites (if any)
. DA A Gy (o) gl )
B.Sc. in Environmental Sciences Al aslad) Gu s 080 | program (s) in which the courseis | 7
offered
. . - Al G i Aad
EnghSh / Arabic = / ‘éj#\ Language of teaching the course 8
; Al All s
Semester ad Study System 9
slaiua daaly — dgmhal) 3 ) gall y Il 4418 S A G Gl 10
Faculty of Petroleum and Natural Resources — Sana'a Uni. Locatlonc(:)fut:sichmg the :
Prof. Nabil A. Al Shawafi Bl oxe a0 | Rall Ciliual ga ((9)aa pud 11
Assoc. Prof. Hisham M. Nagi b daaa alda 0) Prepared by :
U“‘S.A"‘ Alaic) @ J\J
2020 Aaalall A2
Date of Approval
Course Description ,_ial G
A el ) el s Al el s
This course aims to identify pollution | i hill JSLaa e (o yaill ) jaall 18 Caagy
problems of atmosphere, and its causes, | i g5 0 bany ¢gsall CaMall & haas
sources, optimal solutions for treatment of | il Bl Jslally co )y Py el gl
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these air pollution issues, in addition to |l il JI a5 Al eyl ) ddlayl
recognize the causes of climate change such | da, JSUiy ) al)l Lula¥) Jie dalidl
as global warming, ozone depletion, and | _yyy d-u:-ﬁ"; dacadall ey oy

acid rains, and identify the effects of these . L G . ] T
issues on global environment. Apm Y M A e b bosa ) =l

Course Intended Learning Outcomes (CILOs) __all alai cila A
After completing the course, the student will be able to: A 18 Callal) ¢y 68y i g jiall Al 3 Cpa £ LYY ay

:0)

al. | Identify basic concepts and principles and alpBill g sabally Aswbal) plial) iy | -al
theories related to air pollution. RATYA (A i al)

a2. | Explain the human activities that lead to il il ) gags AN 4y pdl) clalilll gy | - a2
climate change. AAlial)

bl. | Choose the optimum solutions needed for dalaial) Aind) JSUdiall Apdeal i) Jolal) sy | - b1
treatment of air pollution and climate Apdlial) <l il g ¢ o) & ol
change.

b2. | Planning the best way to protect air from Glaaliul g cliglall (e slsgd) Llaa Lt bbiy | - b2
pollutants including issuing of laws that e aadl e aelud Al () g8)

help in preventing its emissions.
cl. | Use modern tools and techniques that help || (st b 3o lud (A1 Aaal) cilyifil) g < g} addiey | -l

to measure pollutants concentrations in the 51 9¢) B cliglal) 38 13
air.

c2. | Conduct public awareness to educate || </l jhlie; aaiaall iy pil Al ool Jah | -2
community about results of climate change S SR ARG AL

and adaptation measures needed.
dl. | Participate with effective suggestions and || L&) sUSl Aladll Jolally claaly Ly | -dl
solutions during conducting activities || .AAULN &l o) ggd) G gliy Allaial) AdVL
related to air pollution and climate change.

el ! aldail] il e aa Rl alad il A dag) ga
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
2alil) (s 83 gaaiall alail) il e SRl (e 83 gaatall alail) iy e
(Program Intended Learning Outcomes) (Course Intended Learning Outcomes)
(L ) ey (o LS zdi ) il Haa paes iS)

dabia) clath sl g sabiall g adlial) 7 gmidagy il | A2 | sdbally Lalad) amlidl digy | al
s 515 sty Al il B
il 1RGN §0a0 AN Ay i) el aY) ABy aaay | Ad | ) g AN dgpdal) clblidl) b | a2
A [ sa s adad Al elli AL @ )
il g paladl LGN FiaY) Qolul) B lgan pujbay | BT | Agid) JSliall dallaal Hial) Jglad) Jsy | b1
A8ad) i) a glat) g Al LAY AL @l il g o) gl sl Adlatial)
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e

Clll] g <l oY) (e A gita A gagea oS andiny Cl | A daal) clbiilly i) addieg | el
o ULl aaad adld JSdy aadiad AN Ayaal) 51 9¢d (B cliglal) 38 5 uld B seld

L)

81 s Al LGB Laia ga ) o gl iy | C5 | hldiay aaianal) ciy il ) 0 ) pdidy | 2
Al Cilaea’sag aiaall Mg i) A8 g Adlial) ol il

A e g el Ja g o2l @l jlga ustas | D3 | ol Adladll Jelaldly cila slally &l | dl
Aoy 0y AY) g Jual sl Juail #logll islhy Aabid) Al il
AL @ yadl) g

as 9810) g adail] g andil) Cilians) Sl alail) cla jia dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

2 5811 g alail) g adat) L) ialy (agdll 9 o jlrall) 5 jiall alad cila yia dag) ga 1Y g
First: Alignment of Knowledge and Understanding CILOs

pa sl Aol i) | alacl) g aalal] L) ol g 48 aal) /) jiall cila Aa
Assessment Strategies Teaching Strategies Knowledge and Understanding CILOs
CladSal) ayss Alelal) ¢l palaall Aoy yal) il il g sabeally Lpalad) aalial) Gy | - 21
Al yiall Slaad Gl azalual) RARYE QUL
Jocill il s s AL Sl ) 058 ) el BN g | - a2

2 981 9y ) Al iy (A 1) il jlgall) ) Ball alad Cily jda dag) ga sl
Second: Alignment of Intellectual Skills CILOs

o S L) i
Assessment Strategies

alail) g adeil) da) i

Teaching Strategies

Auiall) &) jlgal) /) Ral) cla A
Intellectual Skills CILOs

3zl AlaY) Ladl Aol O pualadl | sl ARbaial) i) JSUial) Aallaal Bl Jolal s | - pq
Sl Lial A Caiasll AGAU) af il g o) sgd)

Jeadll Algs s e sana 3 Janll Ol 981 Cilaniaal g il slal) (ha o) 5gd) Adlaa Ld<iabady [ - p2
iall cilas gl ALY Ja Mg ) e selad A

sl g (o) Al sl (Aland) g Aigall i jlgrall) Rl alat s j3a ap) ga s
Third: Alignment of Professional and Practical Skills CILOs

al T il |l g aslal g s Al 5 Aoigal) gl /el iy e
Assessment Strategies Teaching Strategies Professional and Practical Skills CILOs
) PRty Ale il &l yuzaladll oulid gﬁ aelud Al Aiasl) cLiatl) g <) gaY) addiy -c1
Jaail) 4l sl A Caanll s9gd) b cbiglal) 58 5
| ALl Gl Jhlie gl chadl inl) o8 AL | - c2
(sl alactl L il 4348 5 AAlial)
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Fourth: Alignment of Transferable (General) Skills CILOs
pil) dyasi) i) alail) 5 adeil) da) i LA Gl A
Assessment Strategies Teaching Strategies Transferable (General) Skills CILOs
FEENNTIN) Al alal) AalaYy LAY L) Adladl) Jelaldly cila jlaly &Ly | - dq
Ao Hall clalal) skl Al AGAlial) @l il g o ggdl & pliy ABlatial)
Jaaill Al s
Course Content A4l (5 sisa
Theoretical Aspect Bl ilal) Gils g 9a
Jsay il L) R
clada |y 1%*‘*“3‘ ""‘f i i) cle g gall chan gl fuu ) e gia gal ot
Al abil) | Contact weeirso Sub Topics List Topic List / Units Order
(CILOs) Hours
slsdl Gaglicay et o iadia
al, a2, )l &isli jlas @ | Introduction
b1, b2, 2 1 sl Gl il o |
cl ealladklale o
Al Sl cdlelall o @l @l e s
¢ sain ara ¢ sl 3 ol Reactions in the
R Atmosphere
al, a2, s ll Clels o
b1, b2, ) 1 gl A adlelss o 7
cl, c2, jrd s yaedl CMelis o
d1 TP PO
Ghiaal Gl S e
P
al, 32, @LAAM Gyl @ c«\}@J\ C'_UB s
b1, b2, 4 ) Ol gal) Jila s cililasl o | Sources of Air Pollution 3
cl, c2, doudi Jab ikl e
d1
o) sell A M sl e o) gel) Eagli Ul g Caniad
al. a2 o)sell iy gl sl e | Classification & Effects of
9 9 .
b1, b2, . A o s s SV awsi g4 o | Alr Pollutants q
cl, c2, o5 Sl sl GG o
di AT PRSIt VR
Aa il cy Sl alsl o
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al, a2,

b1, b2,

cl, c2,
d1

s s el b oSal)
Sl gl

Slaad) el 8 Sal
& (8 Aaall @l ) g
il

e all daiall 3,k

Ll slal) g clilaniV)

aall b ) elasll 0
Ll glall g il (e

2t sl i sLall b oSl 5 Aallas
Prevention and Control of
Air Pollution

al, a2,

b1, b2,

cl, c2,
d1

Al 3Lk iy jel
Anla sl

g all 3 jals duaasd s
Asla )

ool paliad) & e
Al sy
oY) e aall Cilel jal
.Lﬁ)‘)éj‘

PNy
Global Warming

al, a2,

b1, b2,

cl, c2,
d1

3:\..44\;.“ JLL:A‘\J\ )ALAA
I A PN N I P S S
Apadaldl

Db Al e
50 50N - UV NN W

Aocadall jUaeY) dallas

Lcadall jUadY)
Acid Rains

al, a2,

b1, b2,

cl, c2,
d1

Gl s Ak
RERTN

O S soslds ISl Sle
.CFCs

0¥ Ak JSU Gl
Os5Y) 0SS eBlelis
RUNEP

0¥ Ak JSG
Ozone Depletion
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Gl il ge el 3l cassll o aaliall &l yuadll o —ail)
L 22 Al Climate Change Adaptation
S ! :‘) > Gpaill U e CwS3l e
o2, |2 : At 7
a1 25 G S e Sl e
LAliall ¢l il e Caasg
’8 14 Adadl) cilolad) 5 aulul) 22
Number of Weeks /and Contact Hours Per Semester
Practical Aspect (if any) (< Of) 4laad) le g gal)
alal) s 3 59a ‘fmf“:‘ S‘::;L:'\:f il )5 / O lalil) /A glaad) o Lol 0
Auledl u
C ILO o i i i i Order
O Contact Hours Weeks Practical / Exercises/ Tutorials topics
al, a2, b1, b2, cl, 2 1 O 8 asT J ) e Ll 1
c2,d1
al,a2, b1, b2, e, 2 1 O S sl 5 Je S | 2
c2,d1 :
al,a2, b1, b2, e, 2 1 SHPSIENF B EITRE]
c2,d1
al,a2, b1, b2, e, 2 1 ol sl 8 Je s | 4
c2,d1 L
al, a2, b1, b2, c1 . .
s Ay ) s L1y . x| <)l
o2, d1 2 1 Crasoiil) 2ulS) 5
al, a2, b1, b2, cl - "
L Aallad) Clapuadl L8
2, dl 2 1 Glapaad) Gl 6
al, a2, b1, b2, c1 - .
) ’ ’ ’ ’ ALatl kel La
c2,d1 2 1 el 2 o 7
al, a2,2b1&1b2, cl, b 1 YT g S 5 el ol 8
Cs
al, a2,2b 1&;’ 2, cl, 2 1 Aila )V s S 5 Huel) (8 9
C b
al, a2, bl, b2, cl, . | . Lé
2, dl 2 1 o sl pemie (3 | 10
a1, a2 b1, b2 ¢l 2 1 ool S e ol | 1
al, a2, b1, b2, cl, - | s
c2, d1 2 1 55S ae ol |12
24 1 Adadl) el g auludl) Alaa)
Number of Weeks /and Contact Hours Per Semester
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Teaching Strategies alxill 5 aulaill Cloas) il

Llelall &) yuzaladl
¥ IEA
Chlad<sl)

Laslidl g ) gl

ol Al el

2 Caanll

e sana 8 Jeadl
sl cilas gl ALY Ja
I alacil

(s staill alasl)

Tasks and Assignments Uil g dadiy)

alxdll cila A £ J,w\ e &Y . b
CILOs Tamy | T il gl /sl &
(symbols) Week Due (s /s49) Assignments/ Tasks o
L w0 1 1 | I | 1]
| | I | Total Score sl e |
Learning Assessment aiail) auis
l ]
- Aa Al A
S Lo . i Gy e
pll &qjj A &’w: aill) Al .
CILOs Proportion of Mark | = o Assessment Tasks No
(symbols) Final ecek due
Assessment
al, a2, bl 720 30 a5 e 4 s 1
b2, L. c2 we Exam Jwadll ciual jLid)
112’ 121’ 2; /333 50 W15 Final Exam (Practical) () Juadll d3lg3 JLad) 2
?)12’ 121’ 2; /46.7 70 W16 | Final Exam (theoretical) (¢ 5) Juadll Algs JLid) 3
7100 150 Total QALA@W
Learning Resources abill jilaa
Required Textbook(s) (< e (& &35 Y) Ayl aal yal)
o Lijyses A mall Hh coluall dallas c1997 ¢ aa SIh e (g 30
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Essential References 3ilwall aal jal)
e Sharma, B. D. 2000. Environmental Chemistry, GOEL Publishing House, Meerut, India.

o adl _elaiia (3 gdtall cdiinll elia) ?Ld Jaadl <017 c‘éj\}ﬂ\ sde Ju
Electronic Materials and Web Sites etc. < i) ad) a9 4uig S jalaal)

Course Policies _iall & dagial) cilubaad g Jayl gual)
P luaad) 3k (22008 alall 284 ad; cdlal) (¢ gidd aa gall ¢ GHEN Gy
Class Attendance Adsasail) cillladl) | gulas

Rl SN ) pualadl) sae (e 775 e ST pian BUall ey - 1
Tardy Ala) jgaal) 5

b pualaall o1 (ge (358 10 P& ) sumall agle i gy 5 il jualaall diel 50 llall o sing o) ny -
Exam Attendance/Punctuality ¢laia¥) Ja) ga 3

Al s dbatll &) gue cililaie¥) Jsdn ooy danal) gl 8 ) HLEAY) ) gna I e Cany -
Assignments & Projects o tdall g cilivmil) 4

Sal) (a3 Ji (e 20aall gl 8 L (5dlSall g Ll g il o) iy o) 30 QA e cany -

Cheating &)

A alaf 4l gia iy 5 ¢ JLERY) Radlias Aom il 4l peia o1 QLRI JNA (Rl a5l Ul sl Al 3o [ 5
I3 Al ¢yl gl 5 el s il Ay gial) s i Aliuaall i)

Plagiarism _JwiN)

e G s I (e Al iad oy Cogus Ol HUEAY) OYA AT s Ay aad & Jlatil dadl ) (S5 el il - | 6
A el il gl 5 el oy o) a1 HASY U () s

Other policies &3 cluluw

el (sl Ol ) AleaYl cclilaia¥) el L) iadl dualal) o 30kl cisSll Jas) e Y - 7

AL 43 ) 5 il sall g (el e alalad i Basead) SAYL Gl sy o o -
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Course Plan (Syllabus): Air Pollution & Climate Change

Information about Faculty Member Responsible for the Course _iall dUiui e cila glaa
60;1.«4 6 4-..‘-‘-‘5(:5‘: ‘:'L;u‘ bl gl daaf o Jui ) 1\?“\1‘
ours b g - ame
Office Hours Prof. Nabel A. Al Shwafi
el | sl W | st | ol [ sl | cuds slata gl ad ) 9 lsal)
THU | WED | TUE | MON | SUN | SAT 77787327 & Location &Telephone No.
A 3 )
E-mail
General Information about the Course _iall (& dale cilaglaa
AAlial) @l i) g o ggd) gl JJM‘@M\ 1
Air Pollution & Climate Change Course Title :
add g )Rl Jay
ENV436 Course Code and Number 2
eyl Credit Hours 2aizal) cilelul)
Total e O/ e s <l palaa LAl Badinall cile L) 3
Training | Seminar/Tutorial Practical Lecture Credit Hours :
3 0 0 1 2
. . . . g.u\ Al Jeadll g (g ghusall
Fourth Year / First Semester  Jo¥) Jwadll / a3l ) (5 gieual) Study Level and Semester 4
) Loiall ALl cildlaiall
Climatology gl ale (2 S
Pre-requisites (if any)
2aa g ) Aaalaall cilulhial)
None X R (S350 e e .6
Co-requisites (if any)
. DA A Gy (o) el )
B.Sc. in Environmental Sciences Al aslad) u g8 | program (s) in which the courseis | <7
offered
. . o SR g i Axd
EngllSh / Arabic o / G2 ‘ Language of teaching the course 8
plaia daaly — Al 3 gallg Jo it Als | S i Ol 0
Faculty of Petroleum and Natural Resources — Sana'a Uni. Locatlonc(:)fut:s?hmg the :
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Course Description _iall ciay

A Y ) Rall Caa

A el el Ca

This course aims to identify pollution
problems of atmosphere, and its causes,
sources, optimal solutions for treatment of
these air pollution issues, in addition to
recognize the causes of climate change such
as global warming, ozone depletion, and
acid rains, and identify the effects of these
issues on global environment.

Gl JSlie e ol ) sl 13 cang
;\:\Q}JJ b)Jl.&AA} cd‘j;j\ el é haad ‘_;\S\
ch_"\;jbuJ LALJ\ dju\j ca)\);ij “"_1\3)144\
S Y g2 A ) ) ALY
Bk JSGy gooall odia¥l e Gl
NS R Y PR CAEN (IS S PRSP S T

A 315 0 g e Uil 3a

Course Intended Learning Outcomes (CILOs) __iall alad cila A
After completing the course, the student will be able to: | e 138 callall ¢y 68 (i g 5 Rl Al j3 (o £LgaidY) 2ay

0

il B sl g Apl—al) abliall iy -al
.5 9¢d) sty A all

@l il ) gas Al Ayl el i) f—as -a2
AAlial

Aalaial) i) JSL_dial) A dlaad Bl Jeladl U4y -b1
AAUal cl il g o) ggd) i gliy

Glaaiu g cldislall (he ¢ 5l dolan i<t babdy _h2
L aal) e selad Al o) gal)

al. Identify basic concepts and principles and theories
related to air pollution.

a2. Explain the human activities that lead to climate
change.

bl. Choose the optimum solutions needed for
treatment of air pollution and climate change.

b2. Planning the best way to protect air from
pollutants including issuing of laws that help in
preventing its emissions.

cl. Use modern tools and techniques that help to
measure pollutants concentrations in the air.

c2. Conduct public
community about results of climate change and
adaptation measures needed.

ol gé el Al diaal) cliasl) g < ga¥) pddiewy —c1
51960 B cliglal) S 5

A JBliey aiadl) il Gl oo ) A
Lgaa il A0S g Adlial)

awareness to educate c2

A ZSYL aLAl £ L) Adladl) Jglad) g cila yitally & Ly -d1
AUl @l il g o ggdl & pliy ABlatial)

dl. Participate with effective suggestions and
solutions during conducting activities related to
air pollution and climate change.

Course Content __dall s giaa

Theoretical Aspect 43 kil Cile g gal) 345 ddad

el . . <laa gl
2 on : Acluadil) cile g gall . 3
Agladl) Vseﬁ:;;g\e o Sub T w}d (4»&“-\-!,“)” Ql.cy'a‘;.d\) f}d)n
v ub Topics . rder
Con. H P Units
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