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General information about the course Jaall ¢ 4alal) cila ghal)
SA o
1 Course Title Hydrology
Aad g ) el Sa
2 Course Code and Number 4610452 GEOSA61
Credit Hours 3aaizall <l Lud) syl
3 Jodall Badiaall cile b &) _palaa : Sbad/ e gy ”Totéll‘
’ Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 0 0 3
4 ;’t‘“bm Juaill s (5 el Fourth/ 15' semester
udy Level and Semester
(©3 5 O Lodall ABud) cilllial)
S5 Pre-requisites (if any) GEOS335
6 (a9 ¢))) Asabiaal) cilallaial)
) Co-requisites (if any)
JJM‘MWJ'\.@@:\S‘ @AU),\S\ : - :
7 Program (s) in which the course is offered Geosciences, Engmeermg GeO|0gy
8 JAL a8 43 English/ Arabic
Language of teaching the course
Ll ) i
9 Study System Semester/ Regular
10 2Rl G )i lsa Faculty of Petroleum and Natural Sciences
: Location of teaching the course Building
ol Cilia . . .
qf R el (g gl Dr. Ahmed Saif Al-Mikhlafi
Prepared by
) Date of Approval
Course Description A« diay
A 5aaiYL ) Rl has A pall ) R has
Water is one of our most important natural resources. | sl 3 ) gal) aa) aaf sloal) s
Hydrology deals with the waters of the earth, their | Al d oaidy M) aldall s olyall alo
occurrence, circulation, and distribution. Hydrology is also | <l 9 lgmaish « Baa g (ol ¥ slua
encompasses chemical and physical properties of water and | 4=t 38l slsal) (ol o Aol o Lyl Jadiy
waters interactions with their environment, including their | 11Sy 4l aa slaal) Joliigduilbasll g
relation to living beings. Hydrological investigations, A ol g ugd) cldial) sloally 48de
including the collection and interpretation of data on | «Jae¥) e S radiy gan Jadl
precipitation, evapotranspiration, discharge etc., are essential | (ubals asdiudl &l &g &) ¢ Aal)-ziidl)
for the practical planning and design of water development | ) sl daill 4 pyghiialad aagl Aas
schemes. Al
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Course Intended Learning Outcomes (CILOS) sudall alad culs j3s
After completing the course, the student will be able to: 10 S 18 CalUal) () 5% gy el Al 3 (3 £ LYY day
al. C?iﬂnte and ezj(plait? flf[nda:cnr:egtalls about the ,1_)_4‘ ?‘b il z J-&,g 5 ol |- al
efinition and subjects o rology, . . P .
hydrological cycIeJ, water b)e(lanceg:nd global 593 J—in Ay ABlalial) anidal gall g
water supply. Basic terms about precipitation, u_;l_,d\ Ay ¢ u;\_,d\ 8] ‘9'_'4\ ‘,Q_d\
evaporation and evapotranspiration canalsobe ||+ ., . . i .
oxohined pofransp A ibial) cilalls aall Liday) ¢ allal)
.. A ey

a2. | Can define the key components of a functioning || ual sal) s g «dd sad) oluall i Hl) Ciills ol) 2aasy | — @2
groundwater, can determine the main aquifer || il Ly . Jad) 5 cdabucal) AGMAL) Fia A )
properties-permeability,  transmissivity — and || Jis (A (Ao 8N da gl gaad) il gSal) Ao
storage. ldentify geological formations capable A gal) oluall
of storing and transporting groundwater.

bl. | Anability to synthesize hydrologic data (e.g. Lobaal) aley glaii cilily 3 e ) 08 068 | —bl
surface water, groundwater, water quality)

b2. | An ability to analyze hydrologic data (e.g. Aoa ol goaed) GlL) Jlas e 1,08 06 | - B2
surface water, groundwater, water quality)

cl. | Apply science and engineering fundamentals to || «Adad) Jsliiall Jad dusigl) aglall laabd addiey | - cl
solve current problems and to anticipate, ddhiall b Aldieall JSlial) adag Juliig adgig
mitigate and prevent future problems in the area Ailal) 30 gall 8180 g iyl caas daB) gl)
of water resources management

c2. | Calculate flow rate by using velocity and cross || 13y slall 4 yu (b aladiuls Glaadd) Jma sy | - C2
section measurements. (e pd) g Uail)

dl. | Negotiate difficult social situations, defuse conflict || <le) i) ¢ Ak g da ol dslaia¥) el 8l | - dl
and engage positively in purposeful debate Adalgd) @) ) gl ua ) J8da JAN

d2. | Argue effectively and a willingness to engage A andil) B AL ) sdie g Jolb JS&y glay | - d2
in self-appraisal

ralinll alail) Cila i g ) alad cily jiia dag) 94

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

SRl (83 geaial) bl i A

(Course Intended Learning Outcomes)

Feliall (ha 8 guallal) alail) Cila A
(Program Intended Learning Outcomes)
(Laiy Ve op LS i) cla e gaea i)

al | Define and explain fundamentals about the
cycle, water balance and global water supply.

evapotranspiration can also be explained.

definition and subjects of hydrology, hydrological

Basic terms about precipitation, evaporation and

Al | Demonstrate knowledge and
understanding of geological-
specific theories, paradigms,
concepts and principles, in addition
to general literature and basic

science.
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a2 | Describe the key components of a functioning || A2 | Explain fundamental geological
groundwater, can determine the main aquifer principles and concepts in
properties-permeability, transmissivity and theoretical, practical and vocational
storage identify geological formations capable of situations and the possibility of
storing and transporting groundwater. applying them.

bl | Synthesize hydrologic data (e.g. surface water, B1| An ability to link synthesized

groundwater, water quality). geological data on a range of spatial
and temporal scales to allow for
scientific interpretations.

b2 | Analyze hydrologic data (e.g. surface water, || B2 | An ability to apply disciplinary
groundwater, water quality). knowledge and skills in solving

geological and environmental
problems logically and
professionally.

C1 | Apply science and engineering fundamentals to C2| An abilty to deal with new and
solve current problems and to anticipate, mitigate established technologies with
and prevent future problems in the area of water efficiency to collect and interpret
resources management. geological data, recognizing their

strengths and limitations.

c2 | Calculate flow rate by using velocity and cross C5 | An ability to collect various
section measurements. geological data, integrate,

scientifically interpret, and report
them.

dl | Negotiate difficult social situations, defuse D2 | Demonstrate the necessary skills of
conflict and engage positively in purposeful practicing responsible and personal
debate characteristics with discipline, and

ability in making decision.

d2 | Argue effectively and a willingness to engage in D3 | Demonstrate general and impartial
self-appraisal intellectual characteristics beyond

the specialization.

A gAY) g adecil) g andail) Ciliail il alail) Cila 3 dag ga

Alignment of CILOs to Teaching and Assessment Strategies

:yﬂb é.msu ﬁmﬁ.&mpg(ﬁ.asu G-i)u‘) JJ“‘PMQ‘%JSALQL}A :in
First: Alignment of Knowledge and Understanding CILOs

gl 9 43 jaal) /5 JRal) iy e alail) g anlail) dpasi) i) JEPRAT I
Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
al- |Define and explain fundamentals | Interactive lecture Quizzes
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about the definition and subjects of
hydrology, hydrological cycle, water
balance and global water supply.
Basic terms about precipitation,
evaporation and  evapotranspiration
can also be explained.

Discussion
Brain storming
Presentation

a2 -

Describe the key components of a

functioning groundwater, can
determine the main aquifer properties-
permeability, transmissivity and

storage identify geological formations
capable of storing and transporting
groundwater.

Examination
Reports

1 s8R g u pal

A iy (Aiadl) < jlgall) ) jall alad Cila e dag) ga oLl
Second: Alignment of Intellectual Skills CILOs

Agia Al < jlgall /Rall il i
Intellectual Skills CILOs

alail) g antatl) Al yia

Teaching Strategies

A 9831 o) i)
Assessment Strategies

water, groundwater, water quality).

b1 - | Synthesize hydrologic data (e.g. Practical work
surface water, groundwater, water Problem solving
quality). Discussion
- Lecture
b2 - | Analyze hydrologic data (e.g. surface

Quizzes
Examination
Reports
Practical work

2 9510 g G o) Al faaly (Al g Aigral) i jlgeall) [ Ral) albas il e Aag) ga s
Third: Alignment of Professional and Practical Skills CILOs

Llaal) g Auigal) i jlgal) /oRal) Sl jAa
Professional and Practical Skills CILOs

alail) g antail) Al yia

Teaching Strategies

a8 Aa) i
Assessment Strategies

cl-

Apply science and engineering
fundamentals to solve current
problems and to anticipate, mitigate
and prevent future problems in the
area of water resources management.

c2-

Calculate flow rate by using
velocity and cross section
measurements.

Interactive lecture
Discussion

Brain storming
Presentation
Practical work
Problem solving

Quizzes
Examination
Reports
Practical work

2 981 9 () A by (Aalad) il jlgeall) Rl aded cila jia dag) ga slag) )
Fourth: Alignment of Transferable (General) Skills CILOs

Transferable (General) Skills CILOs

DA s i

alail) g anlatl) Al yiad

Teaching Strategies

A 9831 o) i)
Assessment Strategies
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d1- | Negotiate difficult social situations, | Discussion Quizzes
defuse conflict and engage Cooperative learning Examination
positively in purposeful debate Presentation Reports
d2- | Argue effectively and a willingness Problem solving
to engage in self-appraisal
Course Content Jall (s giaa
Theoretical Aspect ¢ bl qilal) cle g 54
¥ celw 3540
Al | gl /i ) e g gal d i) e gua sall Candl BERT B
Order | Topic List/ Units Sub Topics List N”"}ber Contact | kel alail
Wgeks Hours (CILOs)
basic issues
1 Water for the world demand/supply 1 2 al, a2
trend
the global system, fluxes,
reservoirs, and residence times
evaporation, condensation,
precipitation al a2
2 The global regional water balances and 5 4 bl’bz’
hydrological cycle resources cl’ C2’
hydrological effects of climate '
change
Climate and water availability,
Water balances, Precipitation
Catchment o Precipitation al,az,
3 hydrology: Land- e interception 1 2 b1,b2,
atmosphere e evapotranspiration cl, c2,
interactions - water and energy balance dl
e Subsurface flow al a2
Weather and - infiltration and soil moisture )
4 1 2 bl,b2,
Hydrology - runoff cl o2
-groundwater flow :
¢ phase diagram
Structure and -equilibrium al,az,
5 : . 1 2 bl,b2,
properties of water - dipole ol o2
- amophoteric ’
6 Principles of fluid « forces on fluids 1 5 al,a2,
dynamics o fluid statics/dynamics bl,b2,
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o laminar and turbulent flow cl, c2
« hydrographs
o nature and cause of floods al a2
Catchment o flood routing bl’bZ,
7 hydrology: Streams, o estimating magnitude and 1 2 .
cl, c2,
floods and droughts frequency of extreme events a1
e patterns, cycles and
teleconnections
Occurrence and movement of al,a2,
3 Groundwater & Well | groundwater, Darcy’s law, governing I 2 bl,b2,
Hydraulics ground water flow equations, Factors cl, c2,
governing ground water flow, d1
Types of aquifers, porosity, specific
yield, specific retention, storage al a2
Groundwater & coefficient, permeability, hydraulic )
9 : L . 1 2 bl,b2,
Well Hydraulics conductivity, hydraulic
A S cl, c2
transmissibility, Conjunctive use
and it’s necessity.
Types, Investigations, Site al a2
selection, Zones of storage, Safe )
: . ; : b1,b2,
10 Reservoir yield, Reservoir capacity, 1 2
. . . cl, c2,
Reservoir sedimentation and a1
control.
Cloud, formation of precipitation,
rise of the air mass, temporal and ala2,
i Precipitation and | spatial distribution of precipitation, | 5 b1,b2,
runoff method of measuring the cl, c2,
precipitation amount and effective d1
precipitation depth in a watershed.
Runoff, infiltration, effluent and
influence streams, runoff, al,az,
baseflow separation , stream flow b1,b2,

12 Stream flow velocity profile hydrograph and ! 2 cl, c2,
routing (rating) curves, stream di
ordering and bifurcation ratio
Flood frequency duration,
recurrence interval, flood

. . al,a?,
. attenuation and translation,

13 Flood analysis L 1 2 b1,b2,
hydraulic jump, Reynolds number ol c2
and its relationship to turbulent and SR
laminar, steady and uniform flow.

Lladl) e Ll g abay) 2
Number of Weeks /and Contact Hours Per Semester 14 28
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Practical Aspect (if any) (S5 f) Alard) e pun gall
. . aelad) | oL L.
fN Sl 45 / G el /Alaad) ool il EPTTRS o
Order Practical / Exercises/ Tutorials topics weelzso c:;j?gt COU‘:‘;J,LOS
Hydraulic Cycle
Define the following terms:
o Hydrology
o Hydrologic cycle al,az,
1 o Hydrologeology 1 2 b1,b2, c1,
o Groundwater c2,d1
o Draw a sketch for the hydrologic cycle in the
nature.
o The elements of the hydrologic cycle
Meteorological Parameters al,a,
Define the following types of climatological bl,b2, c1,
2 parameters: 1 2 c2,dl
o Daily Temperature
o Relative Humidity
o Wind Speed
Precipitation (1) (Normal Ratio Method) al,a2,
- To learn how to estimate the missing data and bl,b2, c1,
3 record adjustment in general and explain one of 1 y) c2,dl
them (Normal ratio method).
- to calculate the missing data of rain gauge
station.
Precipitation (2) (Double Mass Method) al,az,
- To learn how to estimate the missing data methods bl,b2, c1,

4 and record adjustment in general and explain one of 1 2 c2,d1
them (Double mass method)

- to re-correct rain gauge station data readings.

Precipitation (3) (Mean Areal Depth of al,a2,
Precipitation) b1,b2, cl,
To learn the methods of how to estimate the mean c2,d1

5 1 2

areal depth of catchment area.
o Thiessn Polygonal method net
o Isoheytal map
Precipitation (4) (Average rainfall Depth of the al,a?,

6 Storm) 1 2 b1,b2, cl,
- To learn how to calculate the average rainfall c2,dl
depth of the storm.

Estimate the Evaporation of Lakes al,a2,

7 To understand the types of evaporation pans and 1 2 b1,b2, cl,

explain how they uses to calculate the mean c2,dl
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evaporation amounts of any surface water lakes
Estimation the Evapotranspiration For the al,a2,
Growing Season bl,b2, cl,

8 | -Student learn how to estimate the 1 2 c2,dl

evapotranspiration of plants.
- Convert between metric and FPS units.
Runoff (1) The Characteristics_of the Drainage al,a2,
Basin b1,b2, cl,
The characteristics of the drainage basin and c2,dl
9 calculate the following terms:- 1 2

o The number of streams

o The length of the streams

o The drainage density

o The streams density
Runoff (2) Determine The Mean Slope of The al,az2,

10 Drainage Basin 1 2 bl,b2, cl,
Use "Horton's Method" to calculate the mean slope c2,dl
of the drainage basins.

Water Budget al,a2,

11 | To learn the one of methods that used to calculate 1 5 bl,b2, c1,
the water budget of any water system area such as c2, d1
Lakes, Rivers, and Aquifers ...etc.

Aladl) cile L) g anlal) Jlaal 11 99
Number of Weeks /and Contact Hours Per Semester

Teaching Strategies il g axeil) ) bl
= |Interactive lecture
= Discussion
= Brain storming

Tasks and Assignments it g adaiiy)
' |

i< e o Ao Gl | bl cla A
2 sl gl fudtel _(mfjfn er | @ 2o | Taw CILOS
No Assignments/ Tasks Lol Mark | \veek Due (symbols)
Conduct library research Individual 5 W4 all
2 Class activity & Problem solving Individual 5 througho all
ut
[ ] Total Score 4 A Alaa) [ 10 | | |
Learning Assessment akaill auds
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Ao ) A aladl) cila )3
. e S P . . “ Lo
Al e,,\..'l.i.m Aadi) P-'-‘:‘Aﬂ‘ & sl 4a Al il CILOs (symbols)
No. Assessment Tasks Week due Mark | proportion
of Final
Assessment
Glaasall iaiaVy) al,a2, bl,b2, ci,

: W2-W14 ,
Tasks and Assignments 10 6.66 |c2,d1

2 Quiz (1)2s8 W6 2.5 1.66 al,a2, bl,b2, cl,
Jalll Cinal Laal al,a2, bl,b2, cl,

> Midterm Exam (Theoretical) W8 15 10 c2,d1
4 Midterm Exam (Practical) W5 (15) 10 2;161(121’ bl,b2, cl,
5 | Attendance and Participation (Practical) All 5) 3.33 gﬁdzl' b1,b2, cl,
6 Quiz (2)Jss W12 2.5 1.66 |alaz, bl,b2,cl,
() Juadl) Llgs jgal al,a2, bl,b2, cil,
i Final Exam (practical) W15 (30) 20 c2,dl
() Juadl) Ags jsa al,az, bl,b2, c1,
£ Final Exam (theoretical) W16 70 46.66 c2,dl

Total Ay 150 %100

Learning Resources abdll jilas
ORI anl Al T (Al sl anl) APA A s aaldl 353

Required Textbook(s) (G &5 23 Y) Al aal jal)
1. Hornberger, G.M., Raffensberger, J.P., Wiberg, P.L., and Eshleman, K.N. (1998) Elements of
physical hydrology. Johns Hopkins University Press, Baltimore, 302p.
2. Fetter, C.W (2001) Applied Hydrogeology, Fourth Edition, Prentice —Hall, Inc. 531p.

Essential References daibuall aal sall
Holden, Joseph (Editor), An Introduction to Physical Geography and the Environment, Pearson
Education, Paperback, Nov 2004. ISBN13: 9780131217614; ISBN10: 0131217615.

Electronic Materials and Web Sites etc. < AN a8l ga 94359 AN dladll

Course Policies il 4 dadial) clubuad) g Jay) gucal)

1 | Class Attendance doadadl) ClLJladl) [ guian

- Attendance is compulsory at all scheduled lectures and practical sessions. A student should attend
not less than 75 % of total hours of the subject; otherwise he/she will not be able to take the exam
and will be considered as exam failure and will be required to retake the course again.

2 | Tardy Al ) guaal)

- For late in attending the class, the student will be initially notified. If he repeated lateness in
attending class, he/she will be considered as absent.

3 | Exam Attendance/Punctuality Oladia¥) byl g

- The student should attend the exam on time. He/she is allowed to attend the exam within half an
hour from the beginning of the exam, after that if late he/she will not be permitted to take the exam
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and will be considered as absent.

4 | Assignments & Projects B ial) g Sl

- Student has to submit all the assignments/reports for checking on time, mostly one week after
given the assignment.

5 | Cheating &

- Any student caught cheating will be expelled from the exam hall, and referred to a disciplinary
council to apply the penalties as stipulated in the Student Affairs Regulations (SAR). Usually
student will be assigned a course grade of F (Fail), more actions will be applied subject to the case
in agreement with the SAR.

6 Plagiarism Jaiiy)

- Plagiarism means if you copy the work of another person and turn it in as your own, so plagiarism
is one of the worst academic sins.

- Academic integrity, with its embodied values, is seen as a foundation of Sana’a University. It is the
responsibility of all students to be familiar with behaviours and practices associated with academic
integrity. Instructors are required to provide students and faculty with information on plagiarism
and other forms of academic dishonesty, and has resources to help students succeed honestly. Such
behavior will lead to severe punishment liable to faculty/department evaluation.

7 | Other policies s Al clab

- During class lectures, please make sure that all cell phones must be off or on silent and put away in
your pocket, or backpack or purse. They should not be visible during class. Audio and/or visual
recording devices including, but not limited to, computers, personal digital assistants (PDA’s),
iPods, tape recorders, and cameras are not permitted to be on-they should be turned off and put
away in your pocket, backpack or purse. Failure to comply with these policies will result in
exclusion from the class.

- Students are not allowed to carry a cell phone or any relevant material into the exam hall,
otherwise any such act will be treated as a cheating case, and disciplinary action will be taken
according to University rules as above.
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Course Plan (Syllabus): Hydrolo

Information about Faculty Member Responsible for the Course _iall iu) e il glaa

PO AL . (4 seu) AiSal) cile L)
Narme Ahmed Saif Al-Mikhlafi Office Hours
Ciilgd) a8 49 Glall Goad) |l | ooy | sUDEN | el | Gasedd)
Location &Telephone No. Sana’a, +967 777554655 SAT | SUN | MON TUE WED THU
éfjfrg;i I‘“"” ahmedmikhlafi@hotmail.com

General information about the course _dall (& 4ale cila glaa

1 ALl aul Hydrology
Course Title
P) 4l g 584l ey (46132) GEOS 461

Course Code and Number

Credit Hours saalzal) &ile L) Aeay!

3 Jofall Baairald) cilelud) <) _palaa ‘“’-‘Aﬁ el i Gy “TOt;ilt

Credit Hours Lecture | Practical | Seminar/Tutorial | Training

Al Suadl sl . .
4 S‘;’J‘;;/JLMI ar:g ‘Ssemest(:r Final Year/ First semester
S Pre-requisites Jdall :\.'i,al..d\ Glallaial)
6| co-requisite(@aa g 0)) Apalaal) cithial) Geosciences, Engineering Geology
i JJM\ 4 Qe ‘53!\ @AU)Q”

Program (s) in which the course is offered Semesters/ Regular
8 Sl (5 43 English/ Arabic
Language of teaching the course

9 JJ“\ U"“..Jﬁ QIS.A

Faculty of Petroleum and Natural Sciences Building

Location of teaching the course

Course Description il cia g
Water is one of our most important natural resources. | elsall ale g Aomudall 350 gal) ad] da) slaall yias
Hydrology deals with the waters of the earth, their | Laasl g ,¥) ol Al jay (aidy s alad) s
occurrence, circulation, _and dlstrlbuthn. Hydrolqu B al g3 4l o Liail Jadiy (lgil o g Lgan i«
also encompasses chemical and physical properties of Akl g slaall (oL Auibiasl g Aol ) slaal)

water and waters interactions with their environment p N .
- - - . .. . i ! bA ) RAL " oy
including their relation to living beings. Hydrological | S+ ¥ slaosél) cliiadl sbally 4Ble 135

investigations, including the collection and | <A el G bl dly gan
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Lol a0 gall g gl A3l

interpretation
evapotranspiration, discharge etc., are essential for the
practical planning and design of water development
schemes.

of data on

precipitation,

LIS migl s CdolS atiiodl ). aAd)
Al 3 ) gal) dpalil 4 5y gha

Course Intended Learning Outcomes (CILOS) yiall alal Cla i

After completing the course, the student will be able to:

10 A 1 B Ul (6% gy jRall A 3 (e £ L) 2y

al.

Define and explain fundamentals about the
definition and subjects of hydrology, hydrological
cycle, water balance and global water supply.
Basic terms about precipitation, evaporation and
evapotranspiration can also be explained.

slal) ale i) 77 jmiliy 9 L 2y a1
colsall B 99 Jia Ay Ailatiall anial gall g
L) ¢ allaldl Alal) alaa¥) ¢ Alad) ¢ 3) g3l

&L ¢ Uaall ddlaial) ciladlaaal)

a2. Can define the key components of a functioning

groundwater, can determine the main aquifer
properties-permeability, transmissivity and
storage Identify geological formations capable of
storing and transporting groundwater.

el sA) apaat g A gad) slpall A )l il gl aaag, a2
e diail) Loyl ¢ 5ad) g cdpabual) (AN Jia A )
A gal) olsal) Jiig A Ao 3 AN dua gl gaad) il gal)

bl.

Synthesize hydrologic data (e.g. surface water,
groundwater, water quality)

STl ey B Gy (BT 5 138 0% D1

b2.

Analyze hydrologic data (e.g. surface water,
groundwater, water quality)

A sl g ngd) alial) Julas e ) b 58 b2

cl.

Apply science and engineering fundamentals to
solve current problems and to anticipate, mitigate
and prevent future problems in the area of water
resources management

AIA) JSLEAT) Jad Tanigd) aglall Glaalal addiey 1
Cia’ AaB) ) A8laial) 8 ALiuall JSLEAY) aiag Juliig ad gt g
Agilal) 3 ) gall B3 5 i )

c2.

Calculate flow rate by using velocity and cross
section measurements.

w2 ) gl

d1. Negotiate difficult social situations, defuse conflict and

engage positively in purposeful debate

cle) i) gl g A al) elaial) ailal) (8L dl
Adag) @ ) gadl A ) S JAN

d2. Argue effectively and a willingness to engage in

self-appraisal

) anlll) (B A4S ) sdie g Jold JSw glay 2

Course Content __dall s gisa

Theoretical Aspect 4 kil cle gua galf L,di el

s ol R < EXPS O]
& 5 . olualdll) Cle g gall gl | SN
Units Due Con.H
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o basic issues

1 Water for the o demand/supply W1 2
world o trends
o the global system, fluxes, reservoirs, and
residence times
The global . . L
5 hvdrological e evaporation, condensation, precipitation W2 )
Y c clg o regional water balances and resources
y » hydrological effects of climate change
e Climate and water availability, Water balances,
3 = . W3 2
Precipitation
Catchment e precipitation
hydrology: e interception
4 Land- e evapotranspiration w4 2
atmosphere o water and energy balance
interactions
o subsurface flow
o infiltration and soil moisture
5 Weather and o runoff W5 9

Hydrology o groundwater flow

Structure and : Ehzislfb(rjiﬁr%ram
6 properties of 9 W6 2
water e dipole
e amophoteric
o forces on fluids
7 Principles of e fluid statics/dynamics W7 5
fluid dynamics o laminar and turbulent flow
Mid -Term . W1-
8 Exam All previous lectures W7 2
« hydrographs
o nature and cause of floods
:]:adtﬁglr:e nf[ o flood routing
9 y gy- o estimating magnitude and frequency of w8 2
Streams, floods extreme events
and droughts .
o patterns, cycles and teleconnections
Occurrence and movement of groundwater, Darcy’s law,
Groundwater & | governing ground water flow equations, Factors 5
10 Well Hydraulics | governing ground water flow, W9
11 | Groundwater & | Types of aquifers, porosity, specific yield, specific W10 2
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Well Hydraulics | retention, storage coefficient, permeability, hydraulic
conductivity, hydraulic transmissibility, Conjunctive
use and it’s necessity.

Types, Investigations, Site selection, Zones of storage,
12 Reservoir Safe yield, Reservoir capacity, w1l 2
Reservoir sedimentation and control.

Cloud, formation of precipitation, rise of the air mass,
temporal and spatial distribution of precipitation,
method of measuring the precipitation amount and W12 2

effective precipitation depth in a watershed.

Precipitation

13 and runoff

Runoff, infiltration, effluent and influence streams,
runoff, baseflow separation , stream flow velocity
profile hydrograph and routing (rating)

curves, stream ordering and bifurcation ratio

Flood frequency duration, recurrence interval, flood
attenuation and translation, hydraulic jump, Reynolds
number and its relationship to turbulent and laminar,
steady and uniform flow.

14 Stream flow W13 2

15 | Flood analysis w14 2

. . W1-
16 Final Exam All previous lectures W14 2

14 32

Lladl) clelud) § aula) 2
Number of Weeks /and Contact Hours Per Semester

Practical / Training/ Tutorials/ Exercises Aspects (slead cuilal) cile guaga 148 dlad

&N Gl / plgeal) fgland) Sl 2 50 £ sl Llail) oLl
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
Hydraulic Cycle
Define the following terms:
o Hydrology
o Hydrologic cycle
o Hydrologeology Wil 2
o Groundwater
o Draw a sketch for the hydrologic cycle in the nature.
o The elements of the hydrologic cycle
Meteorological Parameters
Define the following types of climatological parameters:
2 o Daily Temperature W2 2
o Relative Humidity
o Wind Speed
Precipitation (1) (Normal Ratio Method)
3 - To learn how to estimate the missing data and record adjustment W3 2
in general and explain one of them (Normal ratio method).
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- to calculate the missing data of rain gauge station.

Precipitation (2) (Double Mass Method)

- To learn how to estimate the missing data methods and record

4 | adjustment in general and explain one of them (Double mass W4 2

method)

- to re-correct rain gauge station data readings.

Precipitation (3) (Mean Areal Depth of Precipitation)

To learn the methods of how to estimate the mean areal depth of

5 | catchment area. W5 2
o Thiessn Polygonal method net
o Isoheytal map

Precipitation (4) (Average rainfall Depth of the Storm) W6 7

- To learn how to calculate the average rainfall depth of the storm.

7 | Mid-Term Exam W1-W6 2

Estimate the Evaporation of Lakes
To understand the types of evaporation pans and explain how they W7 )
uses to calculate the mean evaporation amounts of any surface
water lakes
Estimation the Evapotranspiration For the Growing Season
8 | -Student learn how to estimate the evapotranspiration of plants. W8 2
- Convert between metric and FPS units.
Runoff (1) The Characteristics of the Drainage Basin
The characteristics of the drainage basin and calculate the following
terms:-
9 o The number of streams W9 2
o The length of the streams
o The drainage density
o The streams density
Runoff (2) Determine The Mean Slope of The Drainage Basin
10 | Use "Horton's Method" to calculate the mean slope of the drainage W10 2
basins.

Water Budget
11 | To learn the one of methods that used to calculate the water budget W11 2

of any water system area such as Lakes, Rivers, and Aquifers ...etc.
13 | Final Exam W1-W11l 2

Lladl) cle Lud) g o) Alaa 13 26
Number of Weeks /and Contact Hours Per Semester

Teaching Strategies il g asteil) cload) i)
- Interactive lecture
- Discussion
- Brain storming
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Tasks and Assignments <lilesl) g dla iy
l |

p al gl) /aaadsil) I p g | A B | LGN £ g
No Assignments (s /) Mark | \Week Due

1 Conduct library research Individual 5 W4
2 Class activity & Problem solving Individual 5 througho

ut

Total Score 4a_all Alas) 10/150

Learning Assessment abill a 58

1) Calld ] i daay | Yol 0580
No P v PG | S | Proparion ofFina
ssessment Metho Assessment
Ciladd<il) g adazay)
1 i . W2-W14 10 6.66
Tasks and Assignments
2 Quiz (1)Jss W6 2.5 1.66
Jadll Gz LAl
£ Midterm Exam (Theoretical) W8 15 10
4 Midterm Exam (Practical) W5 (15) 10
5 Lab activity and Participation (Practical) All (5) 3.33
6 Quiz (2)3ss w12 2.5 1.66
(o) ol Algs Josd)
7 Final Exam (practical) W15 (30) 20
(5 IB3) Juadll 4lgs g
< Final Exam (theoretical) W16 70 46.66
Total & sexall 150 100 %

Learning Resources abdll jilas
OA al Qall y (HESI anl QD (sl aul) APA A caus aaldl (355

Required Textbook(s) (G & 3 Y) Al gl )
1. Hornberger, G.M., Raffensberger, J.P., Wiberg, P.L., and Eshleman, K.N. (1998) Elements of
physical hydrology. Johns Hopkins University Press, Baltimore, 302p.
2. Fetter, C.W (2001) Applied Hydrogeology, Fourth Edition, Prentice —Hall, Inc. 531p.

Essential References 3ailuall aa) jal)
Holden, Joseph (Editor), An Introduction to Physical Geography and the Environment, Pearson

Education, Paperback, Nov 2004. ISBN13: 9780131217614; ISBN10: 0131217615.

Electronic Materials and Web Sites etc. <3 AT a8l sa 9 459 AN jalad
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Course Policies Jall 8 dagall Sl g o gual)

1 Class Attendance doanlatl) cllladl) jguaas

- Attendance is compulsory at all scheduled lectures and practical sessions. A student should attend
not less than 75 % of total hours of the subject; otherwise he/she will not be able to take the exam
and will be considered as exam failure and will be required to retake the course again.

2 | Tardy Al pzaal)

- For late in attending the class, the student will be initially notified. If he repeated lateness in
attending class, he/she will be considered as absent.

3 | Exam Attendance/Punctuality Glaiay) byl g

- The student should attend the exam on time. He/she is allowed to attend the exam within half an
hour from the beginning of the exam, after that if late he/she will not be permitted to take the exam
and will be considered as absent.

4 | Assignments & Projects o dial) g Sl

- Student has to submit all the assignments/reports for checking on time, mostly one week after
given the assignment.

5 | Cheating &l

- Any student caught cheating will be expelled from the exam hall, and referred to a disciplinary
council to apply the penalties as stipulated in the Student Affairs Regulations (SAR). Usually
student will be assigned a course grade of F (Fail), more actions will be applied subject to the case
in agreement with the SAR.

6 | Plagiarism BENEY

- Plagiarism means if you copy the work of another person and turn it in as your own, so plagiarism
is one of the worst academic sins.

- Academic integrity, with its embodied values, is seen as a foundation of Sana’a University. It is the
responsibility of all students to be familiar with behaviours and practices associated with academic
integrity. Instructors are required to provide students and faculty with information on plagiarism
and other forms of academic dishonesty, and has resources to help students succeed honestly. Such
behavior will lead to severe punishment liable to faculty/department evaluation.

7 | Other policies ¢ Al Glabaw

- During class lectures, please make sure that all cell phones must be off or on silent and put away in
your pocket, or backpack or purse. They should not be visible during class. Audio and/or visual
recording devices including, but not limited to, computers, personal digital assistants (PDA’s),
iPods, tape recorders, and cameras are not permitted to be on-they should be turned off and put
away in your pocket, backpack or purse. Failure to comply with these policies will result in
exclusion from the class.

- Students are not allowed to carry a cell phone or any relevant material into the exam hall,
otherwise any such act will be treated as a cheating case, and disciplinary action will be taken
according to University rules as above.
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