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Earth or
Water?

75% of the
surface

of Earth is water

3 Water on Earth
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Fresh water

If all the world's water were
fit into a 2 liter jug, the fresh
water available for us to use
would equal only about one

teaspoon. :
Water, water, every where, v
And all the boards did shrink;

Water, water, every where,

Nor any drop to drink

(Samuel Coleridge, 1772-1834. The Rime of the Ancient Mariner, 1)
(http://www.online-literature.com/coleridge/646/)
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There is the same amount of water on Earth as there
was when the Earth was formed. The water from your
faucet could contain molecules that dinosaurs drank.
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Water and life

*Water regulates the Earth’s temperature.
1t also regulates the temperature of the human

body, carries nutrients and oxygen to cells,
cushions joints, protects organs and tissues, and
removes wastes.

= 75% of a living tree is water.
= Human brains are 75% water.
= Human bones are 25% water.
= Human blood is 83% water.

= A person can live about a month without food,
but only about a week without water.

Water use

Watering the lawn 651

Washing clothes 110

Taking a shower _ 0

Washing the dishes r 55|
Needed to process one can of fruit or
vegetables *»

Flushing the toilet [ 18

Activity

Brushing tecth |4

Drinking |2
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Water use(L)

2 Major problems related to water

= Water scarcity = Water excess




Water & Population
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Sutficiency, Stress, Scarcity
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Future water scarcity in Pakistan
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Seawater intrusion due to

3 water scarcity
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Temporary) water excess in future

Global warming

$

Glacier melting

g

Runoff

Civil Engineering and water
related projects

= Water supply system (pipe network, pumps,
tanks and reservoirs)

= Urban drainage (sewerage and storm water
networks, culverts)

= River engineering

= Hydraulic structures (dams, barrages, canals,

= Ports, harbors, offshore platforms

)

World’s largest dams

| (Source: Wikipedia)

Structure Reservoir
Name Country Year j;:“f‘:”(::) olume | Volume
9 (Mm?) (Mm?)
Synerude Tailings Dam Mildred Canada ~1995 88 540720 350
Syncrude Tailings Dam Mildred Canada 2010 2050 19 250
Tarbela Dam Pakistan 1076 143 150 13700
Fort Peck Dam United States | 1040 764 9% 23000
Atatirk Dam Turkey 1990 166 845 48700
Flevoland Dyke Netherlands 1068 -13 s
Oahe Dam United States. 1963 75 703 29000
Gardiner Dam Canada 1067 64 65.4 9400
Mangla Dam Pakistan | 1067/2010 138 654 7250
Oroville Dam United States | 1968 230 506 4360
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Tarbela dam
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Mangla dam
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Ghazi-Barotha project

The barrage diverts water into a 52km concrete-lined channel and
delivers it to the 1,450MW powerhouse at Barotha. This is further
lownstream, near the confluence of the Indus and Haro rivers. In
this reach the Indus River drops by 76m within a distance of 63km.
After passing through the powerhouse, diverted water is returned

to the Indus.
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Link canals
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A unigue system of \:\

channels linking major

rivers in Pakistan.
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Traditional irrigation system based on groundwater in Oman
Falaj Daris (right) and Falaj Sabt (left)

)

Hoover dam, U.S.
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e Job prospects

= Public sector (Academia, Irrigation department,
WAPDA)

= Private sector (Academia, Consultancy,
Construction)

Slide 24 Some pioneers in the fields of Fluid

Mechanics, and Hydraulic and Coastal

* Engineering
rchimedes (285-212 BC) Darcy (1803-1858)

Torricelli (1608-1647) Poiseuille (1799-1869)
Pascal (1623-1662) Hagen (1797-1884)
Newton (1643-1727) Reynolds (1842-1912)
Bernoulli (1700-1782) Stokes (1819-1903)
Euler (1707-1783) Prandtl (1875-1953)
Chezy (1718-1798) Von Karman (1881-1963)

Navier (1785-1836) Blasius (1883-1970)
Coriolis (1792-1843) Nikuradse (1894-1979)




Slide 25 Recognition of hydraulic/water resources

ingineering

Out of 72 names
of scientists
written on Eiffel
tower, 14 belong
to hydraulic
engineers

Location where names are
written
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e Forthcoming lectures

= Analysis and design of water supply networks
using EPANET2

= Urban drainage design using Visual Urban

= Introduction to Coastal and Harbor
Engineering (including ACES)
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Software to be used

n EPANET2 : http://www.epa.gov/nrmr html
= VURBAN:

http://www.fhwa.dot s
hy22_visual_urban

» ACES: hitp://ahmadsana.tripod.com
Download and install these software on your
computers for forthcoming lectures.
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