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 ت مقرر: علم المياهمواصفا

Course Specification of: Hydrology 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اظى انًقسز

Course Title 
Hydrology 

2.  
 زيص انًقسز ٔزقًّ

Course Code and Number GEOS461 164جٕٛض 

3.  
 انعاػاخ انًؼرًدج نهًقسز

Credit Hours 

 Credit Hoursاػاخ انًؼرًدج انع
 الإجًانٙ

Total يحاضساخ 
Lecture 

 ػًهٙ
Practical 

 /ذًازٍٚظًُاز
Seminar/Tutorial 

 ذدزٚة

Training 

2 1 0 0 3 

4.  
 انًعرٕٖ ٔانفصم اندزاظٙ
Study Level and Semester Fourth/ 1st semester 

5.  
 )إٌ ٔجدخ(انًقسز انًرطهثاخ انعاتقح 

Pre-requisites (if any) GEOS335 

6.  
 ()إٌ ٔجدخانًرطهثاخ انًصاحثح 

Co-requisites (if any)  

7.  
 انًقسزدزض نّ ٚانثسَايج انر٘ 

Program (s) in which the course is offered Geosciences, Engineering Geology 

8.  
 نغح ذدزٚط انًقسز

Language of teaching the course 
English/ Arabic 

9.  
 ندزاظحَظاو ا

Study System Semester/ Regular 

10.  
 يكاٌ ذدزٚط انًقسز

Location of teaching the course 
Faculty of Petroleum and Natural Sciences 

Building 

11.  
 اظى يؼد)ٔ( يٕاصفاخ انًقسز

Prepared by 
Dr. Ahmed Saif Al-Mikhlafi 

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
 

 

 

Course Description وصف المقرر    
 وصف الوقرر ر تالعرتية تالإنجليزيةوصف الوقرر ر 

Water is one of our most important natural resources. 

Hydrology deals with the waters of the earth, their 
occurrence, circulation, and distribution. Hydrology is also 

encompasses chemical and physical properties of water and 
waters interactions with their environment, including their 
relation to living beings. Hydrological investigations, 

including the collection and interpretation of data on 
precipitation, evapotranspiration, discharge etc., are essential 

for the practical planning and design of water development 
schemes.  

ذؼرثرس انًٛرراِ  حررد  ْرى انًررٕازي انطثٛؼٛررح  

ٔػهرى انًٛراِ ْرٕ انؼهررى انرر٘ ٚرررة تدزاظررح 

يٛاِ الأزض  ذٕاجدْا   ذٕشٚؼٓرا ٔ ظرسٚآَا  

ٚشًم  ٚضا يزاظرح ورٕاا انًٛراِ انفٛصٚا ٛرح 

ٔانكًٛٛا ٛررح ٔذفاػررم انًٛرراِ يررغ انثٛ ررح ٔ رررا 

ػلاقرررررّ تانحٛرررراِ. انرحققرررراخ انٓٛدزٔنٕجٛررررح 

س انثٛاَرراخ ػررٍ الأيطرراز   ذشررًم جًررغ ٔذفعررٛ

انثرس  انرفسٚغ ...انخ  نرعرردو  أظاض -انُرح

ػًهرٙ نٕضرغ وطرط ذطٕٚسٚرح نرًُٛرح انًررٕازي 

 انًا ٛح. 
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Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :ٌ  ٗ ٌ انطانة قايزا ػه ٍ يزاظح انًقسز ظٕف ٚكٕ  تؼد الاَرٓاء ي

a1.  1. 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. 

ٚؼررسف ٔٚشررسا اظاظررٛاخ ػهررى انًٛرراِ 

ٔانًٕاضررررٛغ انًرؼهقررررح تررررّ ي ررررم ئزج 

انًٛاِ  انرٕاشٌ انًرا ٙ  الايرداي انًرا ٙ 

انؼررانًٙ  اٚضررا انًصررطهحاخ انًرؼهقررح 

 ثرس...انخ تالأيطاز  ان

a1 -  

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. 

ِ انجٕفٛح  ٔذحدٚد انرٕاا ُٚحدي انٕ ظا ف انس ٛعح نهًٛا

انس ٛعٛح ي م انُفاذٚح  انًعايٛح  ٔانرصٌ. اٚضا انرؼسف 

ػهرٙ انًكَٕراخ انجٕٛنٕجٛرح انقررايزج ػهرٙ ورصٌ َٔقررم 

 انًٛاِ انجٕفٛح. 

a2 –  

b1.  2. An ability to synthesize hydrologic data (e.g. 

surface water, groundwater, water quality) 

  –b1 ٚكٌٕ قايزا ػهٙ ذرهٛق تٛاَاخ ذرؼهق تؼهى انًٛاِ.

 

b2. An ability to analyze hydrologic data (e.g. 

surface water, groundwater, water quality) 

 - B2 ٚكٌٕ قايزا ػهٙ ذحهٛم انثٛاَاخ انٓٛدزٔنٕجٛح.

c1. Apply science and engineering fundamentals to 

solve current problems and to anticipate, 

mitigate and prevent future problems in the area 

of water resources management 

حٛ    ُدظح نحم انًشا م انحان و انٓ ٚعرردو  ظاظٛاخ انؼهٕ

ٔذٕقغ ٔذقهٛم ٔيُغ انًشا م انًعررقثهٛح فرٙ انًُطقرح 

 انٕاقؼح ذحد اشساف ٔايازج انًٕازي انًا ٛح.

c1 - 

c2.  Calculate flow rate by using velocity and cross 

section measurements. 

ٚحعة يؼدل الأَعٛاب تاظررداو قٛاض ظسػح انًاء ٔ را  

 انقطاع انؼسضٙ. 

C2 - 

d1.  Negotiate difficult social situations, defuse conflict 

and engage positively in purposeful debate 

 ُٚاقش انحالاخ الاجرًاػٛح انحسجح  ٔٚطفٗء انُصاػاخ

 ٔ ٚردوم تشكم اٚجاتٙ فٙ انحٕازاخ انٓايفح.

d1 - 

d2.  Argue effectively and a willingness to engage 

in self-appraisal 

 - d2 ٚحأز تشكم فاػم ٔػُدِ انسغثح فٙ انرقٛٛى انراذٙ.

 

 :التعلم للبرنامجالمقرر مع مخرجات  مخرجات تعلممواءمة 
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes  (  

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

 (Program Intended Learning Outcomes( 

 )تكتة جويع هخرجات الثرناهج كوا هي رهزا ونصا(

a1 3. 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. 

A1 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 

groundwater, can determine the main aquifer 

properties-permeability, transmissivity and 

storage identify geological formations capable of 

storing and transporting groundwater. 

A2 Explain fundamental geological 

principles and concepts in 

theoretical, practical and vocational 

situations and the possibility of 

applying them. 

b1 4. Synthesize hydrologic data (e.g. surface water, 

groundwater, water quality). 

B1 An ability to link synthesized 

geological data on a range of spatial 

and temporal scales to allow for 

scientific interpretations. 

b2 Analyze hydrologic data (e.g. surface water, 

groundwater, water quality). 

B2 An ability to apply disciplinary 

knowledge and skills in solving 

geological and environmental  

problems logically and 

professionally. 

C1 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 An ability to deal with new and 

established technologies with 

efficiency to collect and interpret 

geological data, recognizing their 

strengths and limitations. 

c2 Calculate flow rate by using velocity and cross 

section measurements. 

C5 An ability to collect various 

geological data, integrate, 

scientifically interpret, and report 

them. 

d1 social situations, defuse Negotiate difficult 

conflict and engage positively in purposeful 

debate 

D2 Demonstrate the necessary skills of 

practicing responsible and personal 

characteristics with discipline, and 

ability in making decision.     

d2 gness to engage in and a willin effectively Argue

appraisal-self 

D3 Demonstrate general and impartial 

intellectual characteristics beyond 

the specialization. 

 

 تاظرساذٛجٛاخ انرؼهٛى ٔانرؼهى ٔانرقٕٚى يٕاءيح يرسجاخ انرؼهى
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :ٔانرقٕٚى انرؼهٛى ٔانرؼهى يرسجاخ ذؼهى انًقسز )انًؼازف ٔانفٓى( تاظرساذٛجٛحيٕاءيح  ٔلا: 

First: Alignment of Knowledge and Understanding CILOs 

 يرسجاخ انًقسز/ انًؼسفح ٔانفٓى

Knowledge and Understanding CILOs 

 اظرساذٛجٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 انرقٕٚى حاظرساذٛجٛ

Assessment Strategies 

- a1 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 

Examination 
Reports 

- 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. 
 

 انردزٚط ٔانرقٕٚى:     يرسجاخ ذؼهى انًقسز )انًٓازاخ انرُْٛح( تاظرساذٛجٛحيٕاءيح ثاَٛا: 

Second: Alignment of Intellectual Skills CILOs                               

 ٓازاخ انرُْٛحيرسجاخ انًقسز/ انً
Intellectual Skills CILOs 

 اظرساذٛجٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 اظرساذٛجٛح انرقٕٚى

Assessment Strategies 

- b1 5. Synthesize hydrologic data (e.g. 

surface water, groundwater, water 

quality). 

Practical work  

Problem solving 
Discussion 
Lecture   

Quizzes 

Examination 
Reports 
Practical work 

- b2 Analyze hydrologic data (e.g. surface 

water, groundwater, water quality). 

 

 :انردزٚط ٔانرقٕٚى تاظرساذٛجٛح يرسجاخ ذؼهى انًقسز )انًٓازاخ انًُٓٛح ٔانؼًهٛح(يٕاءيح  ثان ا:
Third: Alignment of Professional and Practical Skills CILOs 

 انًٓازاخ انًُٓٛح ٔانؼًهٛحيرسجاخ انًقسز/ 

Professional and Practical Skills CILOs 

 اظرساذٛجٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 اظرساذٛجٛح انرقٕٚى

Assessment Strategies 

- c1 Apply science and engineering 

fundamentals to solve current 

problems and to anticipate, mitigate 

and prevent future problems in the 

area of water resources management. 

Interactive lecture 

Discussion 
Brain storming 

Presentation 
Practical work 
Problem solving 

Quizzes 

Examination 
Reports 

Practical work 

- c2 Calculate flow rate by using 

velocity and cross section 

measurements. 

 

     :انردزٚط ٔانرقٕٚى حيرسجاخ ذؼهى انًقسز )انًٓازاخ انؼايح( تاظرساذٛجٛيٕاءيح زاتؼا: 
 Fourth: Alignment of Transferable (General) Skills CILOs 

 يرسجاخ انًقسز 
Transferable (General) Skills CILOs 

 اظرساذٛجٛح انرؼهٛى ٔانرؼهى
Teaching Strategies 

 اظرساذٛجٛح انرقٕٚى
Assessment Strategies 
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- d1 Negotiate difficult social situations, 

defuse conflict and engage 

positively in purposeful debate 

Discussion 
Cooperative learning  

Presentation 
Problem solving 

Quizzes 
Examination 

Reports 
 

- d2 and a willingness  effectively Argue

appraisal-to engage in self 

   

 

 

 Course Content    يحرٕٖ انًقسز 
 

Theoretical Aspect   انجاَة انُظس٘ يٕضٕػاخ                                                   

 انسقى

Order 

 انًٕضٕػاخ انس ٛعح/ انٕحداخ

Topic List / Units 
 انًٕضٕػاخ انفسػٛح

Sub Topics List 

ػدي 

 الأظاتٛغ 
Number 

of 

Weeks 

انعاػاخ 

 انفؼهٛح
Contact 

Hours 

زيٕش 
يرسجاخ 

 انرؼهى نهًقسز

(CILOs) 

1 Water for the world 
 basic issues 
 demand/supply 
 trend 

1 2 a1, a2 

2 

 

The global 

hydrological cycle 

 the global system, fluxes, 

reservoirs, and residence times 
 evaporation, condensation, 

precipitation 

 regional water balances and 
resources 

 hydrological effects of climate 
change 

 Climate and water availability, 

Water balances, Precipitation 

2 4 
a1,a2, 
b1,b2, 
c1, c2 

3 

Catchment 

hydrology: Land-

atmosphere 

interactions 

 Precipitation 

 interception 
 evapotranspiration 

  - water and energy balance 

1 2 

a1,a2, 

b1,b2, 
c1, c2, 

d1 

4 
Weather and 

Hydrology 

 subsurface flow 
  -   infiltration and soil moisture 

 -   runoff 
-   groundwater flow 

1 2 

a1,a2, 

b1,b2, 
c1, c2 

5 
Structure and 

properties of water 

 phase diagram 

- equilibrium 

 - dipole 

 - amophoteric 

1 2 

a1,a2, 

b1,b2, 
c1, c2 

6 
Principles of fluid 

dynamics 

 forces on fluids 

 fluid statics/dynamics 
1 2 

a1,a2, 

b1,b2, 
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 laminar and turbulent flow c1, c2 

7 

Catchment 

hydrology: Streams, 

floods and droughts 

 hydrographs 

 nature and cause of floods 
 flood routing 
 estimating magnitude and 

frequency of extreme events 
 patterns, cycles and 

teleconnections 

1 2 

a1,a2, 
b1,b2, 

c1, c2, 
d1 

8 
Groundwater & Well 

Hydraulics 

Occurrence and movement of 

groundwater, Darcy’s law, governing 

ground water flow equations, Factors 
governing ground water flow,  

1 2 

a1,a2, 
b1,b2, 

c1, c2, 
d1 

9 
Groundwater & 

Well Hydraulics 

Types of aquifers, porosity, specific 
yield, specific retention, storage 
coefficient, permeability, hydraulic 

conductivity, hydraulic 
transmissibility, Conjunctive use 

and it’s necessity. 

1 2 

a1,a2, 

b1,b2, 
c1, c2 

10 Reservoir 

Types, Investigations, Site 
selection, Zones of storage, Safe 

yield, Reservoir capacity, 
Reservoir sedimentation and 
control. 

1 2 

a1,a2, 

b1,b2, 
c1, c2, 

d1 

11 
Precipitation and 

runoff 

Cloud, formation of precipitation, 

rise of the air mass, temporal and 

spatial distribution of precipitation, 

method of measuring the 

precipitation amount and effective 

precipitation depth in a watershed. 

1 2 

a1,a2, 
b1,b2, 
c1, c2, 

d1 

12 Stream flow 

Runoff, infiltration, effluent and 
influence streams, runoff, 

baseflow separation , stream flow 
velocity profile hydrograph  and 
routing (rating) curves,  stream 

ordering and bifurcation ratio 

1 2 

a1,a2, 

b1,b2, 
c1, c2, 

d1 

13 Flood analysis 

Flood frequency duration, 

recurrence interval, flood 
attenuation and translation, 
hydraulic jump, Reynolds number 

and its relationship to turbulent and 
laminar, steady and uniform flow. 

1 2 
a1,a2, 
b1,b2, 

c1, c2,  

 
 ػدي الأظاتٛغ ٔانعاػاخ انفؼهٛح

Number of Weeks /and Contact Hours Per Semester 14 28  
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 Practical Aspect (if any)                                      انؼًهٛح )إٌ ٔجدخ(         انًٕضٕػاخ  
 

 انسقى

Order 

 انرجازب انؼًهٛح/ انرًازٍٚ / ذدزٚثاخ
Practical / Exercises/ Tutorials topics 

 ػدي الأظاتٛغ
Number of 

Weeks 

انعاػاخ 

 انفؼهٛح
Contact 

Hours 

زيٕش يرسجاخ 
 انرؼهى

Course ILOs 

1 

Hydraulic Cycle 

Define the following terms: 
o Hydrology       

o Hydrologic cycle 
o Hydrologeology  

o Groundwater 
o Draw a sketch for the hydrologic cycle in the 

nature. 

o The elements of the hydrologic cycle 

1 2 
a1,a2, 

b1,b2, c1, 
c2, d1 

2 

Meteorological Parameters 

Define the following types of climatological 
parameters: 

o Daily Temperature 

o Relative Humidity 
o Wind Speed 

1 2 

a1,a2, 

b1,b2, c1, 
c2, d1 

3 

Precipitation (1) (Normal Ratio Method) 

- To learn how to estimate the missing data and 
record adjustment in general and explain one of 

them (Normal ratio method).  
- to calculate the missing data of rain gauge 
station. 

1 2 

a1,a2, 
b1,b2, c1, 
c2, d1 

4 

Precipitation (2) (Double Mass Method) 

- To learn how to estimate the missing data methods 
and record adjustment in general and explain one of 

them (Double mass method) 
 - to re-correct rain gauge station data readings. 

1 2 

a1,a2, 
b1,b2, c1, 

c2, d1 

5 

Precipitation (3) (Mean Areal Depth of 

Precipitation) 

To learn the methods of how to estimate the mean 

areal depth of catchment area.  
o Thiessn Polygonal method net 

o Isoheytal map  

1 2 

a1,a2, 
b1,b2, c1, 
c2, d1 

6 

Precipitation (4) (Average rainfall Depth of the 

Storm) 

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

1 2 

a1,a2, 
b1,b2, c1, 

c2, d1 

7 

Estimate the Evaporation of Lakes  

To understand the types of evaporation pans and 
explain how they uses to calculate the mean 

1 2 
a1,a2, 
b1,b2, c1, 
c2, d1 
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evaporation amounts of any surface water lakes 

8 

Estimation the Evapotranspiration For the 

Growing Season 

-Student learn how to estimate the    
evapotranspiration of plants. 

- Convert between metric and FPS units.  

1 2 

a1,a2, 

b1,b2, c1, 
c2, d1 

9 

The Characteristics of the Drainage Runoff (1) 

Basin 

The characteristics of the drainage basin and 
calculate the following terms:- 

o The number of streams 
o The length of the streams  

o The drainage density  
o The streams density 

1 2 

a1,a2, 

b1,b2, c1, 
c2, d1 

10 

Determine The Mean Slope of The Runoff (2) 

Drainage Basin 

Use "Horton's Method" to calculate the mean slope 

of the drainage basins. 

1 2 

a1,a2, 

b1,b2, c1, 
c2, d1 

11 

Water Budget 
To learn the one of methods that used to calculate 

the water budget of any water system area such as 
Lakes, Rivers, and Aquifers …etc. 

1 2 

a1,a2, 
b1,b2, c1, 

c2, d1 

 اجًانٙ الأظاتٛغ ٔانعاػاخ انفؼهٛح
Number of Weeks /and Contact Hours Per Semester 

11 22  

 

Teaching Strategies اظرساذٛجٛاخ انرؼهٛى ٔانرؼهى 
 Interactive lecture  

 Discussion 

 Brain storming 

 

Tasks and Assignments الأَشطح ٔانركهٛفاخ 
   

 و
No 

 انٕاجةانركهٛف/ 

Assignments/ Tasks 
َٕع انركهٛف 
)َٙٔ  )فسي٘/ ذؼا

اندزجح 
 انًعرحقح
Mark 

 ظثٕع 

 انرُفٛر
Week Due 

 وسجاخ انرؼهى

CILOs 

(symbols) 

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

5 
througho

ut 
all 

   Total Score  10 إجًانٙ اندزجح 

 

Learning Assessment انرؼهى ذقٛٛى  
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 انسقى

No. 

  َشطح انرقٛٛى 
Assessment Tasks 

 انرقٛٛى  ظٕع
Week due 

 اندزجح

Mark 

َعثح اندزجح 

دزجح انإنٗ 

 حانُٓا ٛ
Proportion 

of Final 
Assessment  

  يرسجاخ انرؼهى
CILOs (symbols) 

1 
 الأنشطة والتكليفات

 Tasks and Assignments 
W2-W14 10 6.66 

a1,a2, b1,b2, c1, 
c2, d1 

 ,Quiz W6 2.5 1.66 a1,a2, b1,b2, c1( 1 ٕش) 2
c2, d1 

3 
 اورثاز َصف انفصم

Midterm Exam (Theoretical) 
W8 15 10 

a1,a2, b1,b2, c1, 

c2, d1 

4 Midterm Exam (Practical) W5 (15) 10 
a1,a2, b1,b2, c1, 

c2, d1 

5 Attendance and Participation (Practical) All (5) 3.33 
a1,a2, b1,b2, c1, 

c2, d1 

 ,Quiz W12 2.5 1.66 a1,a2, b1,b2, c1( 2 ٕش) 6

c2, d1 
7 

 اورثاز َٓاٚح انفصم )ػًهٙ(
Final Exam (practical) 

W 15 (30) 20 
a1,a2, b1,b2, c1, 
c2, d1 

8 
 اورثاز َٓاٚح انفصم )َظس٘(
Final Exam (theoretical) 

W16 70 46.66 
a1,a2, b1,b2, c1, 
c2, d1 

 Total  ٙ100 150 الإجًان%  

Learning Resources   يصايز انرؼهى 
 )اسن الوؤلف، سنة النشر، اسن الكتاب، دار النشر، تلذ النشر(. APAحسة نظام الوراجع  توثق

Required Textbook(s) ذصٚد ػٍ يسجؼٍٛ( )لا انس ٛعح انًساجغ  

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 انًساجغ انًعاَدج 

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. انًصايز الإنكرسَٔٛح ٔيٕاقغ الإَرسَد 

 

 

Course Policies انًقسز ٙ  انضٕاتط ٔانعٛاظاخ انًرثؼح ف
 

1 Class Attendance                       حضور الفعاليات التعليمية 

- 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                                                           انحضٕز انًرأوس 

- 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                    ٌضٕاتط الايرحا  

- 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                           انرؼُٛٛاخ ٔانًشازٚغ 

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

5 Cheating    انغش 

- 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          الانتحال 

- 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          سياسات أخرى 

- 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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 انؼهٕو انجٕٛنٕجٛح تسَايج:/ قعى

 (1يقسز: انهغح الإَجهٛصٚح ) و2020 -2019انؼاو انجايؼٙ: 

 ػهى انًٛاِ :وطح يقسز
Course Plan (Syllabus): Hydrology 

 
Information about Faculty Member Responsible for the Course ٍ  ظرا يؼهٕياخ  ذ انًقسزػ  

 الاظى
Name Ahmed Saif Al-Mikhlafi 

 ) ظثٕػٛا(انعاػاخ انًكرثٛح 
Office Hours 

 

 انًكاٌ ٔزقى انٓاذف
Location &Telephone No.  Sana’a, +967 777554655 

 انعثد

SAT 

 الأحد

SUN 

 الاثٍُٛ

MON 

 ان لاثاء

TUE 

 الأزتؼاء

WED 

 انرًٛط

THU 

 انثسٚد الإنكرسَٔٙ
E-mail 

ahmedmikhlafi@hotmail.com       

 
General information about the course يؼهٕياخ ػايح ػٍ انًقسز 

 اظى انًقسز  .1
Course Title 

Hydrology 

 ٔزقًّ ززيص انًقس  .2
Course Code and Number 

GEOS 461     (461جٕٛض ) 

 انعاػاخ انًؼرًدج نهًقسز  .3
Credit Hours 

 Credit Hoursانعاػاخ انًؼرًدج 
 الإجًانٙ

Total يحاضساخ 
Lecture 

 ػًهٙ
Practical 

 /ذًازٍٚظًُاز
Seminar/Tutorial 

 ذدزٚة

Training 

     

 انًعرٕٖ ٔانفصم اندزاظٙ  .4
Study Level and Semester 

Final Year/ First semester 

   Pre-requisitesانًرطهثاخ انعاتقح نهًقسز  .5

ٌ ٔجدخانًرطهثاخ انًصاحثح   .6  Co –requisite Geosciences, Engineering Geology()إ

 انًقسزدزض نّ ٚانثسَايج انر٘   .7
Program (s) in which the course is offered Semesters/ Regular 

 نغح ذدزٚط انًقسز  .8
Language of teaching the course English/ Arabic 

 يكاٌ ذدزٚط انًقسز  .9
Location of teaching the course Faculty of Petroleum and Natural Sciences Building 

 

Course Description ٔصف انًقسز 
Water is one of our most important natural resources. 

Hydrology deals with the waters of the earth, their 
occurrence, circulation, and distribution. Hydrology is 

also encompasses chemical and physical properties of 
water and waters interactions with their environment, 
including their relation to living beings. Hydrological 

investigations, including the collection and 

ذؼرثس انًٛاِ  حد  ْرى انًرٕازي انطثٛؼٛرح  ٔػهرى انًٛراِ 

ْٕ انؼهى انر٘ ٚررة تدزاظح يٛراِ الأزض  ذٕاجردْا 

  ذٕشٚؼٓررا ٔ ظررسٚآَا  ٚشررًم  ٚضررا يزاظررح وررٕاا 

 ٛح ٔانكًٛٛا ٛح ٔذفاػم انًٛاِ يرغ انثٛ رح انًٛاِ انفٛصٚا

ٔ ررا ػلاقررّ تانحٛراِ. انرحققراخ انٓٛدزٔنٕجٛرح ذشررًم 

س انثٛاَرراخ ػررٍ الأيطرراز  انُرررح انثرررس  -جًررغ ٔذفعررٛ
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interpretation of data on precipitation, 
evapotranspiration, discharge etc., are essential for the 

practical planning and design of water development 
schemes.  

انرفسٚغ ...انخ  نرعرردو  أظراض ػًهرٙ نٕضرغ وطرط 

 ذطٕٚسٚح نرًُٛح انًٕازي انًا ٛح.

 

 

Course Intended Learning Outcomes (CILOs) رجات تعلم المقررمخ  
ٌ انطانة قايزا ػهٗ  ٌ: ٍ يزاظح انًقسز ظٕف ٚكٕ  :After completing the course, the student will be able to تؼد الاَرٓاء ي

 .a1 ِٚؼررررسف ٔٚشررررسا اظاظررررٛاخ ػهررررى انًٛررررا

ٔانًٕاضرررٛغ انًرؼهقرررح ترررّ ي رررم ئزج انًٛررراِ  

انرٕاشٌ انًا ٙ  الايداي انًا ٙ انؼرانًٙ  اٚضرا 

 ًصطهحاخ انًرؼهقح تالأيطاز  انثرس...انخ ان

a1. 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. 

 a2 ُٚحدي انٕظا ف انس ٛعح نهًٛراِ انجٕفٛرح  ٔذحدٚرد انررٕاا.

انس ٛعٛح ي م انُفاذٚح  انًعايٛح  ٔانررصٌ. اٚضرا انرؼرسف ػهرٙ 

 انًكَٕاخ انجٕٛنٕجٛح انقايزج ػهٙ وصٌ َٔقم انًٛاِ انجٕفٛح. 

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. 

b1.ِٚكٌٕ قايزا ػهٙ ذرهٛق تٛاَاخ ذرؼهق تؼهى انًٛا . b1. Synthesize hydrologic data (e.g. surface water, 

groundwater, water quality) 

b2. .ٚكٌٕ قايزا ػهٙ ذحهٛم انثٛاَاخ انٓٛدزٔنٕجٛح  b2. Analyze hydrologic data (e.g. surface water, 

groundwater, water quality) 

 .c1   ٚعرردو  ظاظٛاخ انؼهٕو انُٓدظح نحرم انًشرا م انحانٛرح

اقؼح ذحد ٔذٕقغ ٔذقهٛم ٔيُغ انًشا م انًعرقثهٛ ٙ انًُطقح انٕ ح ف

 اشساف ٔايازج انًٕازي انًا ٛح.

 c1. Apply science and engineering fundamentals to 

solve current problems and to anticipate, mitigate 

and prevent future problems in the area of water 

resources management 

 .c2داو قٛراض ظرسػح انًراء ٔ ررا  ٚحعة يؼدل الأَعرٛاب تاظررر

 انقطاع انؼسضٙ. 

c2. Calculate flow rate by using velocity and cross 

section measurements. 

 .d1ُٚاقش انحالاخ الاجرًاػٛح انحسجح  ٔٚطفٗء انُصاػاخ 

 ٔ ٚردوم تشكم اٚجاتٙ فٙ انحٕازاخ انٓايفح.

d1. Negotiate difficult social situations, defuse conflict and 

engage positively in purposeful debate 

 .d2.ٙٚحأز تشكم فاػم ٔػُدِ انسغثح فٙ انرقٛٛى انراذ d2. Argue effectively and a willingness to engage in 

self-appraisal 

 

 
 

Course Content يحرٕٖ انًقسز 
 

Theoretical Aspect سٚحذُفٛر انًٕضٕػاخ انُظ وطح  

 انسقى
Order 

 انٕحداخ

 ()انًٕضٕػاخ انس ٛعح

Units 

 انًٕضٕػاخ انرفصٛهٛح
Sub Topics 

 الأظثٕع
Week 
Due 

انعاػاخ 

 انفؼهٛح

Con. H 
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1 
Water for the 

world 

 basic issues 
 demand/supply 

 trends 
W1 2 

2 

The global 

hydrological 

cycle 

 the global system, fluxes, reservoirs, and 
residence times 

 evaporation, condensation, precipitation 

 regional water balances and resources 
 hydrological effects of climate change 

W2 2 

3 = 
 Climate and water availability, Water balances, 

Precipitation 
W3 2 

4 

Catchment 

hydrology: 

Land-

atmosphere 

interactions 

 precipitation 
 interception 

 evapotranspiration 
o water and energy balance 

W4 2 

5 
Weather and 

Hydrology 

 subsurface flow 
o infiltration and soil moisture 

o runoff 
o groundwater flow 

W5 2 

6 

Structure and 

properties of 

water 

 phase diagram 

 equilibrium 

 dipole 

 amophoteric 

W6 2 

7 
Principles of 

fluid dynamics 

 forces on fluids 
 fluid statics/dynamics 

 laminar and turbulent flow 
W7 2 

8 
Mid -Term 

Exam 
All previous lectures 

W1-
W7 

2 

9 

Catchment 

hydrology: 

Streams, floods 

and droughts 

 hydrographs 
 nature and cause of floods 
 flood routing 

 estimating magnitude and frequency of 
extreme events 

 patterns, cycles and teleconnections 

W8 2 

10 
Groundwater & 

Well Hydraulics 

Occurrence and movement of groundwater, Darcy’s law, 
governing ground water flow equations, Factors 

governing ground water flow,  
 

W9 2 

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. 

12 Reservoir 

Types, Investigations, Site selection, Zones of storage, 
Safe yield, Reservoir capacity, 

Reservoir sedimentation and control. 

W11 2 

13 
Precipitation 

and runoff 

Cloud, formation of precipitation, rise of the air mass, 

temporal and spatial distribution of precipitation, 

method of measuring the precipitation amount and 

effective precipitation depth in a watershed. 

W12 2 

14 Stream flow 

Runoff, infiltration, effluent and influence streams, 
runoff, baseflow separation , stream flow velocity 

profile hydrograph  and routing (rating) 
curves,  stream ordering and bifurcation ratio 

W13 2 

15 Flood analysis 

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

steady and uniform flow. 

W14 2 

16 Final Exam All previous lectures 
W1-

W14 
2 

 ػدي الأظاتٛغ ٔانعاػاخ انفؼهٛح
Number of Weeks /and Contact Hours Per Semester 

14 32 

 

Practical / Training/ Tutorials/ Exercises Aspects ٙ انجاَة ا يٕضٕػاخ ذُفٛر وطح  نؼًه  
 

 انسقى
Order 

 انرًازٍٚانًٓاو / يٕضٕػاخ انؼًهٙ/ 

Practical/ Tutorials/ Exercises Aspects  
 الأظثٕع

Week Due 

 انعاػاخ انفؼهٛح

Cont. H 

1 

Hydraulic Cycle 

Define the following terms: 
o Hydrology       
o Hydrologic cycle 

o Hydrologeology  
o Groundwater 

o Draw a sketch for the hydrologic cycle in the nature. 
o The elements of the hydrologic cycle 

W1 2 

2 

Meteorological Parameters 
Define the following types of climatological parameters: 

o Daily Temperature 

o Relative Humidity 
o Wind Speed 

W2 2 

3 

Precipitation (1) (Normal Ratio Method) 

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

in general and explain one of them (Normal ratio method).  

W3 2 
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- to calculate the missing data of rain gauge station. 

4 

Precipitation (2) (Double Mass Method) 

- To learn how to estimate the missing data methods and record 
adjustment in general and explain one of them (Double mass 

method) 
 - to re-correct rain gauge station data readings. 

W4 2 

5 

Precipitation (3) (Mean Areal Depth of Precipitation) 
To learn the methods of how to estimate the mean areal depth of 

catchment area.  
o Thiessn Polygonal method net 
o Isoheytal map  

W5 2 

6 
Precipitation (4) (Average rainfall Depth of the Storm) 

- To learn how to calculate the average rainfall depth of the storm. 
W6 2 

7 Mid-Term Exam W1-W6 2 

7 

Estimate the Evaporation of Lakes  

To understand the types of evaporation pans and explain how they 

uses to calculate the mean evaporation amounts of any surface 
water lakes 

W7 2 

8 

Estimation the Evapotranspiration For the Growing Season 

-Student learn how to estimate the    evapotranspiration of plants. 

- Convert between metric and FPS units.  
W8 2 

9 

The Characteristics of the Drainage BasinRunoff (1)  

The characteristics of the drainage basin and calculate the following 
terms:- 

o The number of streams 
o The length of the streams  
o The drainage density  

o The streams density 

W9 2 

10 

Determine The Mean Slope of The Drainage BasinRunoff (2)  

Use "Horton's Method" to calculate the mean slope of the drainage 
basins. 

W10 2 

11 

Water Budget 

To learn the one of methods that used to calculate the water budget 

of any water system area such as Lakes, Rivers, and Aquifers …etc. 
W11 2 

13 Final Exam W1-W11 2 

الأظاتٛغ ٔانعاػاخ انفؼهٛح اجًانٙ  
Number of Weeks /and Contact Hours Per Semester 

13 26 

 

Teaching Strategies اذٛجٛاخ انرؼهٛى ٔانرؼهىاظرس  
- Interactive lecture  

- Discussion 

- Brain storming 
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  Tasks and Assignments الأَشطح ٔانركهٛفاخ 
  

 و

No 

 انٕاجةانركهٛف/ 

Assignments 
َٕع انركهٛف 
)َٙٔ  )فسي٘/ ذؼا

 اندزجح انًعرحقح

Mark 
  ظثٕع انرُفٛر

Week Due 

1 Conduct library research  Individual 5 W4 

2 Class activity & Problem solving Individual 
5 

througho
ut 

 Total Score 10/150  إجًانٙ اندزجح 

 
 

 

Learning Assessment انرؼهى ذقٕٚى  
 

 و
No 

  ظانٛة انرقٕٚى

Assessment Method 
 انرقٕٚى ) ظثٕع(يٕػد

Week Due 
 اندزجح
Mark 

 %انٕشٌ انُعثٙ
Proportion of Final 

Assessment 

1 
 الأنشطة والتكليفات

 Tasks and Assignments 
W2-W14 10 6.66 

 Quiz W6 2.5 1.66( 1 ٕش) 2

3 
 اورثاز َصف انفصم

Midterm Exam (Theoretical) 
W8 15 10 

4 Midterm Exam (Practical) W5 (15) 10 

5 Lab activity and Participation (Practical) All (5) 3.33 

 Quiz W12 2.5 1.66( 2 ٕش) 6

7 
 اورثاز َٓاٚح انفصم )ػًهٙ(
Final Exam (practical) 

W 15 (30) 20 

8 
 اورثاز َٓاٚح انفصم )َظس٘(
Final Exam (theoretical) 

W16 70 46.66 

 % Total  150 100 انًجًٕع 

 

Learning Resources   يصايز انرؼهى 
 )اسن الوؤلف، سنة النشر، اسن الكتاب، دار النشر، تلذ النشر(. APAحسة نظام الوراجع  توثق

Required Textbook(s) ذصٚد ػٍ يسجؼٍٛ( )لا انس ٛعح انًساجغ  

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 انًساجغ انًعاَدج 

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. انًصايز الإنكرسَٔٛح ٔيٕاقغ الإَرسَد 
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Course Policies انًقسز ٙ  انضٕاتط ٔانعٛاظاخ انًرثؼح ف
 

1 Class Attendance                       ليات التعليميةحضور الفعا  

- 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                                                           انحضٕز انًرأوس 

- 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                    ٌضٕاتط الايرحا  

- 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                           انرؼُٛٛاخ ٔانًشازٚغ 

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

5 Cheating    انغش 

- 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          الانتحال 

- 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          سياسات أخرى 

- 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. 

 

 


