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Distribution of Earth's Water
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The distribution of water in the globe

Ocean 361,300,000 1,338,000,000 96.5 99
Ice, snow, and permafrost 16,227,000 24,364,000 1.76 69.6
Groundwater 134,800,000 23,400,000 1.69 0.95 30.1
Soil moisture 16,500 0.0012 0.047
La_l@es 2,058,700 176,400 0.013 0.0063 0.26
Swamps 2,682,600 11,470 0.00083 0.03
Rivers 148,800,000 2,120 0.00015 0.006
Biological water 510,000,000 1,120 0.000081 0.003
Atmosphere 510,000,000 12,900 0.00093 0.04

Total water reserves % 510,000,000 1,385,984,510 100 100 100

Total salt water _ Km3 %97 1,350,955,400

Total Fresh water _ Km3 %3 35,029,110

Source: Shiklomanov, I., in Water in Crisis, P. Gleick, Ed., Oxford University Press,

permission./ http://en.wikipedia.org/wiki/Water_distribution_on_Earth
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The ‘big” water cycle’
water vapour in
atmosphere 13,000 km

evaporation from
land 70,000 km?

precipitation over

precipitation over sea 390,000 km

snow and ice
land 119,000 km’

29 million km

run-off from land

N
e L1447 40,000 km :
lakes 91,000 km’° — . evaporation from
; A rivers 2,120 km® sea 430,000 km

A

“Industry, Fresh water
and sustainable development”
WBCSD & UNEP, 1998.
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*  Water availability versus population
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Actual Renewable Water Resources per Capita, by Region
Australia and New Zealand

Latin America and the Caribbean
North America

Europe and Central Asia

Sub-Saharan Africa

East Asia and Pacific
(including Japan and Koreas)

Western Europe
South Asia
0 5 10 15 20 25 30 35 40

1,000 meters3/year

Region ARWR per capita (1,000 m3/ year)
Australia and New Zealand 35.0
Latin America and the Caribbean 345
North America 20.3
Europe and Central Asia 13.0
Sub-Saharan Africa 8.0
East Asia and Pacific (including Japan and Koreas) 56
Western Europe 54
South Asia 2.7

—Pp{ Middle East and North Africa 1.1
Source: FAO AQUASTAT data for 1998-2002.
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Percentage of Total Renewable Water Resources Withdrawn, by Region

Middle East and North Africa .
Regional

percentage of total
renewable water
Region resources withdrawn

South Asia

Western Europe

East Asia and Pacific
(including Japan and Koreas)

North America
Europe and Central Asia

Australia and New Zealand

Sub-Saharan Africa

Latin America and the Caribbean Source: FA AQUASTAT data for 1998-2002

percent

disolavs the sum of withdrawals across all countries in a reaion
divided by the sum of all renewable water available in each country.
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World Water Resources by region

Total area Total Total internal v_mﬁnmu:m Annual Withdrawal Sactor Withdrawal
. , renewable water|  (IRWR) internal ,
) AL LI resources (IRWR}| % of the renewable Per capita
- (AQUASTAT, (AQUASTAT, % of the World (AQUASTAT, ”_._..__cﬁ_a — Water Withdrawl
egion . : : :
2012) 2012) 2012)* resources Total Resources Domestic | Industrial | Agricultural
km2 No. % km3/year % (m3/pfyr) | (km3/yr) % (m3/pfyr)| (%) (%) (%)
Africa 30,067,240 | 1,081,891,000 15.29% 3,931 9.01% 3,633 224 5.7% 207 7 5 88
Europe | Western and Central Europe 4,947,520 535,077,000 7.56% 2,128 4.88% 3,977 247 11.6% 462
14 55 31
Europe | Eastern Europe 18,118,250 207,998,000 2.94% 4,450 10.19% 21,394 96 2.2% 462
Americas | Northern America 21,780,560 473,190,000 6.69% 6,077 13.92% 12,843 601 9.9% 1,270 13 47 39
Americas | Central America 750,680 85,026,000 1.20% 735 1.68% 8,644 30 4.1% 353 6 8 26
Americas | Southern America 17,708,000 402,255,000 5.68% 12,850 29.44% 31,945 217 1.7% 539 18 23 59
Asia | Middle East | Arabian Peninsula 3,100,950 71,297,000 1.01% 6 0.01% 84 35 583.3% 491
Asia | Middle East | Caucasus 186,040 16,636,000 0.24% 73 0.17% 4,388 17 23.3% 1,022
Asia | Middle East | Near East 3,276,990 228,608,000 3.23% 405 0.93% 1,772 21 54.6% 967 6 ° 85
Asia | Central Asia 4,655,760 93,293,000 1.32% 242 0.55% 2,594 145 59.9% 1,554
Asia | Southern and Eastern Asia 21,210,500 3,850,744,000 54.42% 11,139 25.52% 2,893 2,068 18.6% 537
Oceania 8,074,590 29,797,000 0.42% 1,614 3.70% 54,167 66 4.1% 2,215 64 2 34
Total 133,877,080 | 7,075,812,000 100% 43,650 100% 3,967
World 133,877,080 | 7,075,812,000 43,650 3,967 8 23 69

* The average annual flow of rivers and recharge of groundwater generated from endegenous precipitation.

Source: World Resources Institute, World Resources: FAQ. 2015. AQUASTAT database - Food and Agriculture Organization of the United Nations (FAD).

Asia | Middle East | Near East=Iran (Islamic Republic of): Iraq: Israel: Jordan: Lebanon: Occupied Palestinian Territory: Syrian Arab Republic: Turkey

Asia | Middle East | Arabian Peninsula= Bahrain: Kuwait: Oman: Qatar: Saudi Arabia: United Arab Emirates: Yemen

12
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The distribution of water;

How is freshwater Distributed? s ay0)pedyuii il 4l b i

94D B/ gy MO TSy

600000 (v
» At a country level, there is an extreme :

variability in TRWR: from a minimum of 110000 s
10m3/inhabitant in Kuwait to more than 3500 s
100,000m3/inhabitant in Canada, Iceland, g
etc. 3400 iyl
1800 Lygs
1000 s
200 ol
1700 ol

1220 e Ul
480 Jil

7700 ALl gl

P vl ” - } UFor19 countries or territories, the TRWR per

cubic es )erson and per year, g . .

ﬁswm - 7 inhabitant are less than 500 m3.

Vs e DT vy Oand the number of countries or territories with
E o [ Data o avaabe

0 1000 1700 2500 6000 15000 70000 684 000
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PHILIPPE REKACEWICZ, MARCH 2002

Source: Igor A. Shiklomanov, State Hydrological Institute (SHI, St. Petersburg) and United Nations Educational,Scientific and Cultural Organisation (UNESCO, Paris), 1999; World Resources
2000-2001, People and Ecosystems: The Fraying Web of Life, World Resources Institute (WRI), Washington DC, 2000; Paul Harrison and Fred Pearce, AAAS Atlas of Population 2001,
American Association for the Advancement of Science, University of Califomia Press, Berkeley.
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Access to an improved water source
In % of total population (in 2004)
NS

- more than 95 %

831095 %
r = g ——— World average
1. According to the definition of UNICEF and WHO: piped
water into dwelling, Public tap/standpipe, Tubewel/borehole, 6510 83 %

Protected dug well, Protected spring, Rainwater collection.
- less than 65 %
Sources: World Helath Organization (WHO) and United Nation's Children's Fund
(UNICEF), Meeting the MDG Drinking Water and Sanitation Target: The Urban and P IAE FEXACEWCE
Rural Challenge of the Decade, Geneva (WHO) and New York (UNICEF), 2006. No data e
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WORLD POPULATION IN 2010

Total population in millions of inhabitants, growth between 2005 to 2010

Europe
North +0.1 %
America
+1.0 % -
Asia
+1.1%

Arab states
+2.1%

359.4

Latin America
and the Caribbean Africa

+1.1 % +2.3 %
Oceania
+1.3 %
®
35.8
Developed Developing
regions regions TOTAL
3% ik _ 6.9 billion
inhabitants

[

Source: United Nations idé ¢ 1 REUTERS

+1.2 % in 5 years
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Regional Water Resources In The Middle East
internal External | Total actual | Per capita Sl Sk e e U]
Total area Total .| renewable | renewable | renewable Total actual |
(km2) population Pcc"peﬂjig?n water water water renewable Wat &i;jg:“
(AQUASTAT) (AQUASTAT) resources | resources | resources water ater ricultu
cou ntry (IRWR) (ERWR) (TRWR) oS Total Resource Domestic | Industrial Aericut
km2 No. Year |inh./km2  km3/year km3/year | km3/year | (m3/p/fyr)| (km3/yr) % (m3/p/yr) (%) (%) (%)
Turkey | 783560 | 74933000 2013| 9 (213.6 O |213.6 2.851| 42 |197%| 561 15 11 74
Syria 185,180 | 21,890,000 | 2012 | 118 7.1 10.4 | 17.5 799 173 | 98.9% | 790 7 4 89
Iran 1,745,150 | 77,447,000 2013 | 44 |128.5| 9.0 |137.5 1.773| 933 67.9% | 1,205 6 1 93
Irag-
include 438,320 | 33,765,000 2013 | 77 35.2 | 40.4 | 75.6 (2,239 737 |975%| 2,183 4 6 90
Kurdistan
Kurdistan | 48435 5685000 |2016| 117 | 13.2 | 10.4 | 23.6 4.151 21 8.9% | 369 24 1 75
ISource: World Resources Institute, Wor\d.Resources: AQUASTAT database - Food ar‘wd Agriculture (‘Jrganization of the United Nations (FAQ).
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_ Irrigation | lIrrigation Irrigation land 2030 [ha] Irrigation
Cultivable land needs needs
Basin lands 2010 Surface Water Ground Water Total
2010 2010 2030
ha
] [ha] [mil.cm] [ha] % [ha] % [ha] [mil.cm]
Khabur 40 884 9 666 66.5200 16 264 82.65% 3415 17.35% 19679 149
Tigris 136 602 6 230 74.7600 65 000 98.91% 718 1.09% 65718 789

Greater Zab | 371996 82 390 873.0800 | 193296 | 94.21% 11889 [ 5.79% 205185 2161

Lesser Zab 100 968 37622 290.6480 62283 | 83.74% 12006 | 16.26% 74379 664

Sirwan 200172 22574 197.3920 64448 85.08% 11299 | 14.92% 15747 762.484

Basara 35530 7900 63.6000 7429 43.46% 9664 56.54% 17093 150.652

Awa Spi 10678 504 5.2480 4032 73.98% 1418 26.02% 5450 57.964

TOTAL 905 830 166906 | 1571.2480 | 412752 | 89.10% | 50499 | 10.90% | 463251 | 4733.8120
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in wich: in wich:
River basin ] Al domestic needs Irrigation Total 2030 (mil domestic needs irrigation
(mil cm/year) (il . cm/year) = =
cm/year) & Gnllendiean) & cm/year) & cm/year) &

Khabur 94.98 28.46 29.96% 66.52 70.04% 190.27 40.99 21.54% 149.28 78.46%
Tigris 133.91 59.15 44.17% 74.76 55.83% 873.68 85.07 9.74% 788.62 90.26%
Greater Zab 1087.10 214.02 19.69% 873.08 80.31% 2 475.80 315.24 12.73% 2160.56 87.27%
Lesser Zab 365.00 74.35 20.37% 290.65 79.63% 791.44 127.19 16.07% 664.25 83.93%
Sirwan 321.13 123.74 38.53% 197.39 61.47% 969.50 207.02 21.35% 762.48 78.65%
Basara 89.07 25.47 28.60% 63.60 71.40% 194.13 43.48 22.40% 150.65 77.60%
Awa Spi 8.03 2.79 34.74% 5.25 65.38% 63.43 5.46 8.61% 57.96 91.38%
TOTAL 2 099.22 527.98 25.15% 1571.25 | 74.85% | 5558.25 824.45 14.83% | 4733.80 | 85.17%
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Municipal wastewater treatment, by country

USA Japan Egypt Israel f;i?; Kuwait Iran Syrian | Turkey | Kurdistan
Year Year Year Year Year Year Year Year Year Year
2008 2011 2012 2010 2010 2010 2010 2012 2010 2016

Produced municipal

wastewater (10~9 m3/year) 60.48 16.93 7.07 0.5 1.54 0.29 3.54 1.37 3.58 0.7

Treated municipal

wastewater (10~9 m3/year) 40.89 11.56 3.71 0.48 1.06 0.21 0.88 0.55 2.72 0

%o 68 68 52 96 69 72 25 40 76 0

Source: FAO AQUASTAT data ( except Kurdistan Region data)
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Wells, Springs & Wellhead In Kurdistan Region
Springs Wwellhead
s s
Si::ﬁ— Spring_ Al ““ﬁ!gifd— Wellhead_ | Al
- Non Flow NO. ) Mon Flow NO.
continues continues
Erbil 43 6 45 6 80 36
Sulaymaniya 3,656 17,000 50-150 26 186 212 104 466 570
Duhok 2,054 a2 50-150 2,271 757 3,028 3 2 5
Garmian_ 610 20-120 20 37 57 9 10 19
All 3,346 680
Source : KRG-2009
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Khabur 0 0 1 6 20 516 21 522
Greter Zab 2 2 5 88.3 85 2798 92 2888.3
Lesser Zab 5 6818 7 37.3 72 4791.4 84 11646.7
Awa Spi + Bassara 5 34.6 2 61.5 17 54.18 24 150.28
Sirwan 3 3007.6 4 72 17 332.1 24 3411.7
Tigris (Basin in Kurdistan) 2 53.1 1 8 1 0.6 4 61.7
Total 17 9,915 20 273 212 8,492 249 18,681
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Proposed Scenario
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AQUASTAT has information on over ( 55000 ) dams worldwide

Total area Dams
country (km2)

(AQUASTAT) No.
Turkey 783,560 972
Syria 185,180 141
Iran 1,745,150 302
Iraq 438,320 30
Kurdistan 48,435 17

Source: World Resources Institute, World Resources: AQUASTAT database - Food and Agriculture Organization of the United Nations {FAD).
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Source: International Commission on Large Dams (ICOLD)
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Storage of surplus water for dry periods
Rainfall Evaporation Transpiration
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WATER HARVESTING

Water in the Air

Groundwater

Overland Flow

FOG & DEW
HARVESTING || |[HARVESTING || | HARVESTING

HARVESTING

Types of water harvesting related to the water sources (Source: Prinz, 2002)

catchment

water point
well dam

well  irrigated fields

surface storage

sediment / soil

impermeable layer / rock
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