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Fresh Water resources




Global Overview

While 67% of Earth’s surface is covered by
water, only less than 2.7% of global water Is
freshwater. Most of the freshwater (2.05%)
are locked in ice caps and glaciers. Only
less than 0.7% is available for human use.



Over two thirds of the earth's surface
IS covered with ter, 97.2% of
which 1s contained in the fiv oceans.
The Antarctic ice sheet, co
90% of all fresh water on
IS visible at the bottom. Atm
water vapour can be seen as
contributing to the earth's albed
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https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%D8%B5%D8%AF
https://fa.wikipedia.org/wiki/%D8%B3%DB%8C%D8%A7%D8%B1%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%D9%86%D8%B1%DA%98%DB%8C_%D8%AE%D9%88%D8%B1%D8%B4%DB%8C%D8%AF%DB%8C
https://fa.wikipedia.org/wiki/%D8%B3%DB%8C%D8%A7%D8%B1%D9%87
https://fa.wikipedia.org/wiki/%D8%B3%DB%8C%D8%A7%D8%B1%D9%87_%D8%B2%D9%85%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D9%86%D8%B1%DA%98%DB%8C_%D8%AE%D9%88%D8%B1%D8%B4%DB%8C%D8%AF%DB%8C

Iceberg and Polar cap store most of the fresh water
on Earth



Volume of water stored In
the water cycle's reservoirs

Reservolir Volume of water |Percent
(10° km?) of total
Ocean b 1w, | 1370 97.25
Ice caps & glaciers |29 2.05
Groundwater 9.5 0.68
|akes 0.125 0.01
Soil Moisture 0.065 0.005
Atmosphere 0.013 0.001
Streams & rivers 0.0017 0.0001
Biosphere 0.0006 0.00004




Jiic Water.Cycle

Water storage . >
in ice and snow ¢~ 7 Water storage in the atmosphere Condensation
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Water storage
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Availability of Freshwater in 2000 Yoeoo ,le

Average River Flows and Groundwater Recharge

&

=

Ccean
Countries with
the least freshwater resources
Egypt : 26
United Arab Emirates : 61
Countries with
the most freshwater resources
Suriname : 479 000
lceland : 605 000

0O 1000 1700 5000 15000 SO000 605000 M’ percapita per year

® Dot rct vt - )

~urce World Resources 2000-2001 People and Ecosystems The Fraying b of Life. World Rescurces Institute (WRi), Washington DC, 2000
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Freshwater availability,
cubic metres per person and per year, 2007.

Source: FAO, Nations unies, Stress N
World Resources Institute (WRI). (e Vulnerability
I ] | Data non available
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Freshwater Stress

Water withdrawal as percentage of total available

B Over 40% B 20% - 10% People Suffering from
@ — Water Stress And Scarcity
A 40% - 20% B Less than 10% Billoas ot

Source: World Meteorological Organisation (WMO), Geneva, 1996: Global Environment Outiook 2000 (GEO), UNEP, Earthecan, London, 1999, People aliecied High
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Scarcity of fresh water

On a global basis, fresh water Is a
Increasingly scarce resource. It 1s partially
caused by increasing population coupled by
change of consumption pattern and climate
changes.



Water consumption for food
production (1)

Meat production use a lot of water when
compared to growing food crops.

A shift In food consumption pattern toware
more meat consumption will cause a
substantial increase in water consumption.



Water consumption for food

ol (23S oIS
036 &0
e

olS e

sl oas (gl ady, LS

production (Il)

Product

Bovine, cattle
Sheeps and goats
Meat bovine fresh
Meat sheep fresh
Meat poultry fresh
Cereals

Citrus fruit

Palm oil

he;

head
kilogram
kilogram
kilogram
kilogram

kilogram

kilogram

kilogram

Equivalent water
in cubic metres

4,000
500

15




Competing water uses (I)

Domestic use
1 1 '].-'::.

Agricultural
use
3[]"‘.-'::.
Industrial

use
el

Competing water uses
[high-income countries]

Domestic use
8%

Industrial
use
22%
Agricultural
use
T0%

Competing water uses
[waorld]

Damestic use
Industrial

us

Agricultural
use

82%

Competing water uses
[low- and middle-income
countries)




Water use by industry vs. domestic use and agriculture

Uses of water among sectors

10040

B0
B0
Domestic
40% . Industry
. Agriculture
20%
0% I I ] | ] | | | | I I

World Low Midd|e Lower Upper Low & East Europe  Latin Middle South Sub-
income  income middle  middle  middle Asia & & America East & Asia Saharan
income  income  income Pacific  Central & Carib. N. Africa _Africa

Source: World Bank, 2002, Asia LOJ)B‘ d‘)"“" Sg>




Competing water uses (l1)

Industrialized / developed countries tend to
use more water in their “Industrial

production.

Other countries tend to use more water for
agricultural uses.



Fresh Water supply

I House or yard connection for water

Connected to sewer

Africa Asia Latin Oceania Europe North
America America

& Caribbean




Problems related to Water crisis

Inadequate access to safe drinking water by
over 1.1 billion people

Groundwater overdrafting leading wto
diminished agricultural yields

Overuse and pollution of water resources
harming biodiversity

Regional conflicts over scarce water
resources sometimes resulting in warfare.
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Threats to fresh water resources

Climate change causes change In
frequencies of droughts and floods.

Depletion of aquifers caused by “over-
consumption as a result of population
growth.

Pollution and contamination by sewage,
agricultural and industrial runoft.



What is the difference between a
pollutant and pollution?

The pollutant Is a material consisting of a little
waste. This can cause pollution In
different parts of the environment such assoil,
water or air.

The Contaminant is a term mostly used to the
sources of pollution that are caused due \to
substances that have been made by human
beings.
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Groundwater abstraction rate as a percentage of mean recharge

groundwater abstraction
as percentage of average
annual recharge (%)

0=2
2=20
20=50

e—)

B > 100
no data igl’ﬂf.

Source: Vorlous sources

S0 =100




Distribution-of population and
water resources

North and
Central
America

Africa

‘\ :’i; N
n
= ==

1% 13 %

South
America

Australia
and Oceania
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5 % 1%




Pressure of freshwater ecosystem

Human activity

Population and
consurmption growth

Infrastructure
developrnent

[dams, dikes, levees,
diversions etc.)

Land conversion

Overharvesting
and exploitation

Introduction
of exotic species

Release of pollutants
to land, air or water

Potential impact

Increases water abstraction and acquisition of
cultivated land through wetland drainage; increases
requiremnent for all other activities with consequent
risks

Loss of integrity alters timing and quantity of river
flows, water temperature, nutrient and sediment
transport and thus delta replenishment, blocks fish
migrations

Eliminates key components of aquatic environment;
loss of functions; integrity; habitat and biodiversity;
alters runoff patterns; inhibits natural recharge,
fills water bodies with silt

Depletes living resources, ecosystem functions and
biodiversity [groundwater depletion, collapse of
fisheries)

Competition from introduced species; alters
production and nutrient cycling; and causes loss of
biodiversity among native species

Pollution of water bodies alters chemistry and
ecology of rivers, lakes and wetlands; greenhouse
gas emissions produce dramatic changes in runoff
and rainfall patterns

Function at risk

Virtually all ecosystem functions
including habitat, production and
regulation functions

Water quantity and quality, habitats,
floodplain fertility, fisheries, delta
economies

Matural flood control, habitats for
fisheries and waterfowl, recreation,
water supply, water quantity and

quality

Food production, water supply, water
quality and water quantity

Food production, wildlife habitat,
recreation

Water supply, habitat, water quality,
food production; climate change

may also impact hydropower, dilution
capacity, transport, flood control
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Fresh Water Outlook

Estimated from existing data, some
countries are going to experience ‘serious
shortage of fresh water supply “In the
coming 20 years time.

China, India and South Africa and Middle
East countries may among the most
adversely affected countries.
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Global average virtual water content of some selected
products, per unit of product

Product Virtual water content (litres)

1 glass of beer (250 ml) 75
1 glass of milk (200 ml) 200
1 cup of cotfee (125 ml) 140
1 cup of tea (250 ml) 35
1 slice of bread (30 g) 4()
1 slice of bread (30 g) with cheese(10 g) 90
1 potato (100 g) 25
1 apple (100 g) 70
1 cotton T-shart (250 g) 2000
1 sheet of Ad-paper (80 g/m?) 10
1 glass of wine (125 ml) 120
1 glass of apple juice (200 ml) 190
1 glass of orange juice (200 ml) 170
1 bag of potato cnisps (200 g) 185
1 egg (40 g) 135
1 hamburger (150 g) 2400
1 tomato (70 g) 13
1 orange (100 g) 50
1 pair of shoes (bovine leather) 2000
1 microchip (2 g) 32




Average national water footprint per capita (m3/capita/yr). Green

means that the nation’s water footprint is equal to or smaller than

global average. Countries with red have a water footprint beyond
the global average

WFP(m3/caplyr)
600 - 800
800 - 1000

| 1000 - 1200

1200 - 1300

— ] 1300 - 1500

] 1500 - 1800

| 1800 - 2100
2100 - 2500
. | NoDa




Contribution of different consumption categories to the global water
footprint, with a distinction between the internal and external

footprint

Industrial products
6%

Domestic water consumption

5%

Industrial products
I%

External water footprint
16 %6

Internal water footprint
B4.0%

Agricultural products
13%

Agricultural products
73%



B Physical water scarcity
D Economic water scarcily
B Little or no water scarcity
[1 Notestimated

!. ’~=f"‘-3! ?2&!-:"!( =

INTERNATIOMNAL WATER
MANAGEMENT INSTITUTE

Projected Water Scarcity in 2025

A
»

!
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- Note. Indicates countries that will import more
than 10% of their cereal consumption in 2025,

Prepared by IWMI as input for the World Water Vision, The Hague, March, 2000.

DTP Unit, IWMI- Jlanuary, 2000

http://iwmi.org




Desalination of sea water as
fresh water supply

Desalination of sea water can be done either
via distillation or membrane process. & w2k ki

Both process requires large amount of
energy and thus costly, which means
desalination remains an expensive option
for providing reliable fresh water supply,
restricted to only economically well-off
countries.



