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COURSE CODE: CE 3203                                                                                       CREDIT: 03

MID EXAMINATION: 2 HOURS                                                           CIE MARKS: 90

SEMESTER END EXAMINATION: 3 HOURS                                    SEE MARKS: 60

Course Learning Outcomes (CLOs): After completing this course, students will be able to-

CLO 01 Understand general terms related to ground water.

CLO 02 Explain concepts of weather, hydrologic cycle and hydrologic losses,   

               uncertainty and reliability.

CLO 03 Design water well.

CLO 04 Estimate mean precipitation, infiltration, evaporation, evapotranspiration.
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Sl. Course Contents Hours CLOs

1 Definitions, sources of groundwater, advantages, aquifer, flow,

mathematical problems.

6 CLO 1

2 Hydrologic cycle, precipitations, rain gauges, differences, 

rainfall measurement by Radar, mean precipitation over an 

area, mathematical problems.

8 CLO 2,

CLO 4

3 Introduction, well diameter & depth, design of well screen, 

open well, tubewell, rotary well construction, well grouting 

materials.

8 CLO 3

4 Interception, depression, infiltration, horton's formula, 

mathematical problems.

Evaporation & it's types, measurement of evaporation, mayer's 

formula, water budget method, mathematical problems.

Evapotranspiration, mathematical problems.

8 CLO 4

5 Probabilistic approaches, analysis methods, uncertainties in 

design, Techniques for analysis.

2 CLO 2
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Week Topic Teaching Learning 

Strategy

Assessment 

Strategy

CLOs Page 

No.

1-2 Ground water Lecture, Presentation, 

Video Clip

Mid, Final CLO 1 06-17

3-4 Ground water condition of Barishal 

division.

Presentation Assignment,

Mid, Final 

CLO 1 18-19

5 Weather and hydrologic cycle. Lecture, Presentation Mid, Final CLO 2, 

CLO 4

20-25

6-7 Precipitation. Lecture, Presentation Class Test, 

Mid, Final

CLO 2, 

CLO 4

26-42

8-9 Design of water well. Lecture, Presentation Mid, Final CLO 3 43-58

10-11 Water well drilling and construction. Lecture, Discussion Assignment,

Mid, Final

CLO 3 59-79

12 Hydrologic losses (1). Lecture, Discussion Class Test, 

Assignment,

Final

CLO 4 80-89

13-14 Hydrologic losses (2). Lecture, Discussion Assignment, 

Final

CLO 4 90-

104

15-16 Hydrologic reliability and 

uncertainty. 

Lecture, Presentation Final CLO 2 105-

109
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Bloom’s Category 

Marks 

(out of 90)

Tests

(45)

Assignments

(15)

Quizzes

(15)

External Participation in 

Curricular/Co-Curricular 

Activities (15)

Remember 10 10

Attendance

      15

Understand 5 5

Apply 10

Analyze 10

Evaluate 5

Create 5 15

Bloom’s Category Tests

Remember 10

Understand 10

Apply 10

Analyze 15

Evaluate 10

Create 5

ASSESSMENT PATTERN

CIE-Continuous Internal Evaluation (90 Marks)

SEE- Semester End Examination (60 Marks)



Ground Water

(Week 1-2) 
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What is Hydrology?

“Hydrology” (Hydro + Logos) is the study of water.

It is the science that deals with the study of water on 
the earth’s surface, under the surface of earth, the 
properties and movement of water and so on.
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What is Ground Water?

In general, “Ground water” 
or “Surface water” refers to 
the water that occurs 
below the surface of the 
earth.

Ground water is being 
continuously utilized and 
re-used in many ways in 
our daily life. 
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Sources of Ground Water 

The following are the major sources of groundwater: 

i. Meteoric water, 

ii. Connate water and 

iii. Juvenile water.

Meteoric water:  This includes rain, sleet, snow, hail and other 
forms of precipitation. It is this water which fills the soil and 
upper crust of the earth. It is the most important source of 
water used by human.
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Sources of Ground Water 

Connate water: This is the seawater or fresh water trapped in 
sediments when they are deposited on sea bottoms or lakes. 
It is usually salty. Connate water is often found in rock units 
with oil. This oil floats on it and rises upward until it is 
trapped.

Juvenile water (Magmatic water):): This water is produced 
from volcanic and magmatic activity and during the process of 
crystallization of rock molecules. It is hard to determine how 
much of this water is coming to the surface of the earth at 
present. 
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Recharge area
Evaporation

Transpiration

Cloud

Precipitation

Ocean

Evaporation

Sources of Ground Water 
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❖ Free from pollutants.

❖ Free from pathogenic organism.

❖ Very useful for domestic use.

❖ It is rich in several minerals.

❖ It can be made available with small capital cost. 

❖ Has been an important water source from ages. 

Advantages of Ground Water 
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Aquifer

➢ It is observed that the 
surface of earth consists of 
alternate courses of pervious 
and impervious strata. 

➢ The pervious layers are 
those through which water 
can easily pass while it is not 
possible for water to go 
through an impervious layer. 

➢ The pervious layers are 
known as the “Aquifers” or 
water-bearing strata.
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Aquifer

Aquifers are mainly two types: 

• Unconfined aquifer or water table aquifer is the 
one in which a water table serves as the upper 
surface of zone of saturation. It is also sometimes 
known as free, phreatic or non-artesian aquifer. 

• Confined aquifer or artesian aquifer is the one in 
which groundwater is confined under pressure 
greater than atmospheric. In a well penetration 
such an aquifer, the water level will rise to the 
level of the local static pressure or artesian head.
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Permeability & Laminar Flow

❑ Permeability

It is the measure of the capacity to transmit water or 
any other fluid through the intersection of a material.

❑ Laminar Flow

The flow in which streamlines are parallel and water 
flow at low velocity is termed as laminar flow.

Laminar flow principles are applicable for the flow of 
ground water in aquifer. 
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Mathematical Problems

Example 1: An undisturbed soil sample has an oven dry 

weight of 0.655 kg. After saturation with kerosene its weight is 

0.732 kg. It is then immersed in kerosene and found to 

displace 0.301 kg. What is the porosity of the sample?
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dh = Lower level-Higher level

dl = Distance between wells

Example 2: The water table levels in two observation wells 350 m 

apart are 210.5 m and 206.25 m. If hydraulic conductivity and 

porosity of the aquifer are 12.5 m/day and 15%, determine the 

actual flow velocity in the aquifer.

Mathematical Problems
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Ground Water Condition 

of Barishal Division

(Week 3-4) 
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Ground Water Condition of Barishal Division

Assignment: Prepare a Presentation on-

“Ground Water Condition of Barishal Division”

Hints: 

➢Groundwater quality assessment

➢Reason of water level degradation

➢Water pollution

➢Arising problems

➢Possible measures to preserve water 

➢Water quality etc.

N.B.: Each group may consist of 6 members. 

No. of slides (30-35), Slide size (standard 4:3)
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Weather & Hydrologic 

Cycle

(Week 5) 
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Factors Affecting Climate

Factors Affecting Climate
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Hydro means water and logos means study

Hydro (Greek) and logos (Greek)
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Precipitation

(Week 6-7) 
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Instrumental Operation: Self Study
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Instrumental Operation: Self Study
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Instrumental Operation: Self Study
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Instrumental Operation: Self Study



Differences Between Recording and Non-Recording Gauge 

Recording Gauge Non-Recording Gauge

Records amount and duration of rainfall 

simultaneously. 

Records rainfall depth only.

Initial cost is more. Initial cost is comparatively less.

Measuring capacity is better. Lower capacity.

Maintenance cost is more. Maintenance cost is comparatively low.

Rainfall in hilly area can be measured 

accurately.

Rainfall in hilly area can not be measured.

Ex: Weighing type, tipping bucket, float. Ex: Symon’s rain gauge.
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Installation of Rain Gauge 

➢ Ground surface must be level.

➢ Slopping wall, terrace wall or roof must be avoided.

➢ Site should represent entire area.

➢ Wind affected areas should be avoided.

➢ Site should be open.

➢ Rain gauge must be shielded by fencing around 5.5 x 5.5 sqm 

area at least, in hilly areas.

➢ Rain gauge should be installed in vertical position.

➢ Installation should be preferred in easily accessible areas. 
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Rainfall Measurement by Radar

Rainfall measurement by radar, also called "weather radar," involves 

sending out radio waves that bounce off raindrops in the atmosphere, 

allowing the radar to detect the location and intensity of precipitation by 

analyzing the strength and timing of the reflected signal.

Essentially, the stronger the echo, the heavier the rainfall in that area.

Factors Affecting Accuracy:

Raindrop size and distribution:

The size and distribution of raindrops significantly affect the radar signal, 

making it challenging to accurately measure rainfall in situations with 

uneven drop sizes. 

Attenuation:

Radar signals can be weakened by heavy rain, leading to 

underestimation of precipitation intensity in very heavy storms. 

Ground clutter:

Reflections from buildings and terrain can interfere with the radar signal, 

causing inaccuracies near the radar site.
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Rainfall Measurement by Radar

Applications of Radar Rainfall Measurement:

Weather forecasting: Providing real-time information about rainfall 

intensity and movement to improve weather predictions. 

Flood warning systems: Identifying areas at risk of flooding by 

monitoring heavy rainfall patterns. 

Hydrological studies: Estimating total rainfall over large areas for 

water resource management. 
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Rainfall Measurement by Radar

Advantages of Radar Rainfall Measurement:

▪ Provides 24 hr rainfall intensity.

▪ Adopted for large areas.

▪ Provides instant precipitation map.

▪ Gives space wise and time wise measurement.

▪ Data are more precise.

Disadvantages of Radar Rainfall Measurement:

▪ Costly set up.

▪ Several radars can not be installed at the same time.

▪ Well trained people are required to operate.

▪ Maintenance cost is higher than conventional instruments. 
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Design of Water Wells

(Week 8-9) 
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Equation of Dupuit

Well Diameter, Discharge
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Water Well  Drilling and 

Construction 

(Week 10-11) 
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SCREEN
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Hydrologic Losses (1)

(Week 12) 
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Example Problem: Applying Horton’s Formula, calculate 

infiltration capacity at any time from the start of rainfall. 

Given, fo = 0.5 mm, fc = 30 mm, t = 7 hour, k = 0.35. 
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Hydrologic Losses (2)

(Week 13-14) 
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Example Problem: Find out the rate of evaporation, 

where ew = 27 mm/hr, ea = 10 mm/hr, C = 0.75. 
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[1 hectare (ha) = 10000 Square metre]

Volume of Water = 
= (9.93x7x250x10000)/1000
= 173775 Cubic meter
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Example Problem: Applying Water Budget Method. Find 

out the increase in lake storage in a day. Given, P = 70 

mm, Vis = 16 mm, Vig = 12 mm, Vos = 27 mm, EL = 14 

mm, TL = 23 mm. 
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Example Problem: Estimate the change in moisture 

storage in an area, where P = 57 mm/day, Rs = 26 

mm/day, G0 = 3 mm/day, Eact = 7 mm/day.
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Hydrologic Reliability 

and Uncertainty

(Week 15-16) 
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Thanks for Your 

Attention!!!
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