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World Land Resources

Type of Land Use | Areain Areain % of

1000 Sq M Ha Total
Km

Total Land Area 130,505 13,050

Perennial Crops 1,324 132

Permanent 34,590 3,459
Pasture

Annual Crops 13,691 1,369 . 270 M ha
Irrigated

Total Agr. Lands 49,613 4,961

Forest and 41,724 4.172
Woodlands

Non-Arable 39,168 3,917
Lands




World Land Use Data

Land under Share of Share of

Irrigation World Total, % | Cropland that
(1000 ha) IS Irrigated, %

Africa 12879 5 6

Asia 193869 70 33

Central and 31408 11 12

North America

Europe 25220 9 8

South America | 10499 4 8

Oceania 2844 1 5

WORLD 276719 100 18

Source: FAOSTAT, 2004.




Land use and food crops - Summary

Most of irrigation is for rice , a wetland
crop in Asia.

Most other grain crops are grown in the
semi arid climate.

No food crops are grown in tropical forests.

Negligible food crops are grown on
wetlands.

About one third of the lands on Earth is
suitable for agriculture : crops and livestock
grazing.

One third is in forest with poor solls.




Water Productivity for
Some Selected Cereal Producing Countries
(SIWI, 2004).

Exports as % of Vvater % met

Exporters . productivity L
(1995) world's total (Kg/cubic metre) LAl e

USA 43% 1.26 15%

W Europe 10% 1.59 5%
Argentina 7% 0.49 5%
Australia 5% 0.54 28%
India 3% 0.34 41%

Exporters
Average 0.81 26%




World Food A
7/4AN

Facts and Figures

1 Billion are living on less than 1 $/Day.
+2-3 Billion are living on less than 2
$/Day.

++840 Million sleep hungry every night.
+*Only less than 8% of world cereal
production is traded.

+92% of cereals are consumed where
they are produced.



Cereal Production and Irrigation Development in Asia
Following the Green Revolution
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Total World Population by Decade,
1950-2050
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1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050



WORLD WATER CHALLENGES

L ack of accessibility

1.2 Billion lack accessto clean drinking water

2-3 Billion lack adeguate sanitation
4.0 Billion without sewer age service

5-10 Million death per year




Evolution of World Water Shortage in 100 Years
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map 2 Areas of physical and economic water scarcity

|:| Little or no water scarcity |:| Approaching physical water scarcity |:| Mot estimated
] Physical water scarcity B Economic water scarcity

Dafinitions and indicators

= [Little or no water scarcify. Abundant water resources relative to use, with lass than 256% of water from rivers withdrawn for
human purposes.

* Physical water scancily fwater resources development B approaching or has exceeded sustainable Bmitgl. More than 75% of
river flows are withdrawn for agriculture, industry, and domestic purposes (accourting for recycling of return flows). This
definition— relating water availability to water demand —implies that dry eress are not necessarily water scarca.

* Appmaching physical water scamcity. More than 60% of river flows are withdrawn. Thesa basina will experience physical water
acarcity in the near future.

* Froonomic water scarcity (fuman, institutional, and fnancial capital imit accesa fo water even though water in nafure B svailahle
locally to mest human demands). Water rescurces are abundant relative to water use, with leas than 25% of water from rivers
withdreawn for human purposes, but malnutrition exists.

Sowrce: Imtermational Watar Managemant Inatibuts analysis done for the Comprehemnaive Asssssment of Water Managament
in Agriculiure using the Walersim model; chapter 2.



Undernutrition is high in semiarid and dry subhumid climates

map 3 subject to variable rainfall, dry spells, and droughts
(Undernourished as share of total population, 2001/02)

Koeppen climate zones
[ JLessthan 5% []5%w-20% [ 20%-35% [ ] More than 35% B savannahs/steppes

Mote: Sermiarid and dry subhumid hydroclimates includs savannah and stepps agroecosystems. Thase regions ars dominsted
by sedentary famming subject to the world's highest rainfall variakility and cccurrence of dry spellz and droughts.

Source: LUINStat databass, 2005, United Matiore Statietical Divizion, httpefunstats .un.omyunsd/default. htm; chapter &,



figure 3 ‘ Feed demand drives future demand for grains

1975 2000 2026 2060 1976 2000 2025 2080 1975 2000 2026 2060 1975 2000 2025 2050
Wiorld Sub-Saharan Africa East Asia OECD countries

Source: for 1975 and 2000, FADSTAT statistical database; for 2025 and 20580, International Water Maragemeant Institute anahysis
done for the Comprehansive Azsesameant of Water Management in Agricutture using the Watersim model; chapter 3.



I The Economist $ food index
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By the year 2015, all 191 United Nations Member 5tates have pledged to meet these gé’a

Eradicate extreme poverty and hunger.

Achieve universal primary education.
Promote gender equality and empower women.

Reduce child mortality.
| mprove maternal health.

Combat HIV/AIDS, malaria and other diseases.
Ensure environmental sustainability.
Develop a global partnership for development.
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An Energy Crunch?
Energy use In agriculture
28 % fertilizer manufacturing
7% irrigation
34 % fuel consumption by farm machinery

31 % pesticide production, grain drying



Irrigation Energy Costs for Irrigated Farms in
Kansas Farm Management Association (KFMA), 2000-2007
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Solar powered
pivots and mini
pivots



Climate Change
Changes in temperature and sea level

T increase since
1850, 0.76 +0.9°C

Difference from 1961=1990 (mm)
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sea level rise is
0.17 m +0.05m

Figure SPM.3. Obsarved changes in (al global average swface temperature, {b) global average saa level from tide gauge Biua) and
satellite jred) data and {c) Northamn Hamizsphare snow cover for March-Aprl. Al changes are ralative to comesponding avarages for
the period 1867-1800. Smoothed curvas represant decadal average valuss while cirdles show yearly values. The shaded areas are the
uncertainty intervals estimated from a comprehansive analysis of known uncertainties (3 and b) and from the time series (o). {FAQ 3.7,
Figure 1, Figure 4.2, Figure 5.15}

IPCC 2007: WG1-AR4



Precipitation has increased in some parts of the
world and decreased in others

Trends in percentage per century
-50% -40% -30% -20% -10% O +10% +20% +30% +40% +50%
@& 2] @ ® o . . @ ™ ® .




Size of Event (mm)

Projected Changes in Extreme Precipitation
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Source: Kharin and Zweirs (2000)



[

Needs for | ter Storage =
More than two thirds of the world water reservoirs are used for
irrigation and food production to feed billions of the world

poor and stamp out the starvation prevailed in 1950'’s.

Figure 3.3 Modification of annual flow regimes due to a hydropower dam, Colorado River at Lee's
Ferry, United States
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Source: Data from United States Geological Survey, 2000.



Dams are an Essential Part |l

N\
e e=

of our Infrastructures 2
Ak

For almost 5000 years, dams have been used successfully to collect
and store water and manage discharges to provide the large quantities
of water to sustain life and support growth and development.




Dams as the Tool for
Water Management
Irrigation, flood control, hydropower

Shonrweni Dam, South Africa




Reallocation of Existing Storage
for Additional Water Supply

Reallocation of Storage at Existing Dams
to Optimize Project Benefits

: n of Flood Control Storaae to Water Sup wi

\ w Flood Control Pool

Existing Flood Control Storage

Conservation or
Normal Pool

Existing Conservation Storage
and Sediment

l =

Sediment




iterhasin Water Transier

China : Water is unevenly distributed in space.

Precipitation in northern part
of China: 50-800mm

Southern part of China: Northern part of China:
Water resources: 81% Water resources: 19%
population: 53% population: 47%
Cultivated land: 35% i Cultivated land: 64%

Precipitation in southern - 0 . 0
part of China: 800-2000mm GDP: m e : GDP' _45—A)
O N T o 2 el WO A

The Alternativﬂeu :

Moving population from the water-poor to the water-rich areas
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Main Ecatures of the River Nile Basin

< Basin isabout 3.0 million square km.

< Length ismorethan 6000 km.

< 10 Riparian States with 250 million people

< Area of Lakesis 81500 sguare km.

< Length of River and Tributariesis 37500 km.
< Area of swvampsis 70000 square km.

& 5 Statesare among the Ten Poorest in World.




& Extreme Poverty.
& |nstability.
# Rapid Population Growth.

# Environmental degradation.

# Natural disasters (Floods, Droughts, ....etc.)
# Complicated hydrology of Basin.

# Low Specific Yield.

# Equitable Use and no harm Principle.




# River isleast developed in
upper reaches. };ﬁ
# Potential Isgreat.

(Water saving, Agriculture,
Power pooling, ....etc)

# Great chancefor win-win :
solutions.

# Serious stepstaken for
cooper ation is an incentive
for donors.




Future Prospects

»Build trust and confidence between gover nments.
» Strengthen the indigenous capacity of each region.
» T ake advantage of new infor mation technology.
»Policy reforms ,legal and institutional over haul.

»Emergence of civil society and their active
participation.

» L ong term commitment , vision and political will.
» Facilitation and support by external support
agencies.




Development and Cooperation Potential

»High Hydropower generation potential-
Shared grid.

»High Irrigation potential — meet all Africa
future food needs.

» | mproved river navigation —trade and
transport.

» I mproved water quality — better health and
high fresh water fisheries.

» Ecological conservation and stewar dship.
»Poverty reduction.- Economic growth.




PARTICIPATION IN TRANSBOUNDARY
WATER DEVELOPMENT

»Participation in Transpoundary
Water development can contribute
effectively to

- economic growth,

- reduction of poverty

- Improved health and nutrition

- promotion of peace and security




INDIA

River basin boundaries

District baundaries

FIGURE 1. District and river basin boundaries of India.
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PODIUMSIM MODEL

Total Renewable Water Resources (TRWR)
(Surface Water and Groundwater)
|
v v
Potentially Utilizable Surface Water and Groundwvater Resources Unutilizable

(PUWR)” TRWR

T T ¥ 3

Reservoir > Flows to
Storage Environment/
. Navigation"

PUWR Available for Agriculture, Domestic and
Industrial sectors

- 55 66
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Drivers Past trends Projections
1979-1981 1989-1991  1999-2000 2025 2050
Demaography
Population (million) 689 851 1,007 1,389 1,583
Urban population (%) 23 25 28 37 91
Economic growth
GDP growth ($1995 prices’) 228 319 463 1,765 6,735
Nutritional intake
Total calorie supply (kcal/person/day) 2,083 2,365 2,495 2,775 3,000
Contribution of grain crops (%) 71 69 65 arl 43
Contribution from non-grain crops (%) 23 24 28 33 36
Contribution from animal products (%) §] [} 8 12 16
5 ] (8]
® o
O
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Drivers Past trends Projections
1979-1981 1989-1991 1999-2000 2025 2050

Crop area (million ha)
Net sown area 141 142 141 142 142
Net irmgated area 38 46 55 74 81

Net groundwater area 18 25 34 43 a0

Net canal and tank area 20 22 21 31 31
Gross irrigated area (GIA) 49 62 76 111 117
Gross crop area (GCA) 172 183 189 208 210
Grain crop area - % of GCA 74 69 65 58 af
Grain irmgated area - % of GIA 77 71 71 56 a4
Crop yield (tons/ha)
Average grain vyield 1.0 1.4 1.7 2.4 3.1
Irrigated grain yield' 1.5 2.1 26 3.6 4.4
Rain-fed grain yield’ 06 0.8 1.0 1.3 1.8

iIrrigatfnd and rain-fed yields in 19759-1381 and 19290-1991 are estimated using the ratio of irrigated and rain-fed yields to the
average yield in 1999-2001.
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Drivers 2000 Projections

2025 2050
Project irrigation efficiency (%)
Surface water 30-45 35-50 42-60
Groundwater 55-65 70 75
Domestic water demand
Human water demand (m?*person/year) 31 42 61
Livestock water demand (Bm?) 23 2.8 3.2
Industrial water demand (mé/person/year) 42 66 102
EWD
Minimum river flow - % of mean annual runoff - 6-45 6-45

: 3




Degree of development N

) i
Degree of development (%)

[ |Nodata JEENO-25 [ 25-60 [l >60

Primary water supply

Degree of development = — :
PUWR - Environmental flows from PUWR

Primary water supply = Process evaporation + non-process evaporation +
unutilizable flows to the sea + utilizable return flows to the sea



Area (Mha)
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Net growth of surface water and groundwater irrigated area. Source: GOl 2004.

&MM

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

+ Groundwater 4 Surface water



IMROVING WATER PRODUCTIVITY AT
THE BASIN AND FIELD SCALES

@ Phase I (2001 to 2006)
@ Phase IT (2006 to 2011)
@ Phase ITI (2011 to 2025)
@ Cities [kalam |
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CANADA'S WATER PICTURE
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The Canadian portion of the Great Lakes occupies nearly 10%, or
7 500 km2, of the 891 163 km2 freshwater area in Canada.




Canada’s Drainage Areas

Flowing in opposite directions
Approximately 604 of Canada’s fresh water drains to the north,
while 85% of the population live along the southern border with

the United States. A —
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CANADIAN WATER FACTS

Canada is the country with the third most renewable
fresh water. Only Brazil and Russia have more

Annually, Canadas rivers discharge 7% of the world's
renewable water supply & 20% of the total fresh water

Almost 9% of Canadastotal areais covered by
freshwater

Approximately 60% of Canada's fresh water drains to
the north, while 85% of the population lives along the
southern border with the United States

Canada has about 25% of the world's wetlands — the
largest wetland area in the world.



Groundwater Distribution

Percentage
of people
using
groundwater
resources
7 0-25%
w26-50%

w51-75%

w 7/6-100%




Canada’'s Water Governance
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Principal Water Uses in Canada, 2000

M anufacturing
Thermal Powet 6%
Generation
hi3%

Agriculture

4%
Mmmgm Uhic il
™ 1%

Source: Environment Canada




Canadian Annual Water Use by Sector

e Thermal power — 40,405 MCM (64%)
o Manufacturing — 12,996 MCM (14%)
 Municipal — 5,314 MCM (11%)

o Agriculture— 3,991 MCM (9%)

e Mining—1,715 MCM (2%)



Irrigation

Prairies and BC

Close to 800,000ha
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Estimates of Actual and Potential Irrigated Area in Canada

Potential Potential
Provincial Irrigated Irrigated

Estimates (Ha) Area (Ha)* Area as % of

Actual
British Columbia 121,408 182,113 150 %
Alberta 660,777 800,000** 121 %
Saskatchewan 80,939 404,694 500 %
Manitoba 30,352 60,704 200 %
Ontario 60,704 202,347 333 %
Quebec 25,000 35,000 140 %
New Brunswick 500 575 115 %
Nova Scotia 3642 7,285 200 %
Prince Edward 2023 4,047 200 %
Island

Newfoundland 45 136 300 %
Total for Canada 985,390 1,696,901 172 %




The Saskatchewan River Basin
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Water Usersin Alberta

Others
Municipal 970
5%

Commercial /
Industrial
16%

Agricullture
70%

weaya &4

publications

http://www.keewatin.ca/Pages/Alberta_section.html



mm of water

Soil Water Balance for M ontr eal

— ET
—= Pr eciloitation

Recharge of soil
,/ moisture

Moisture deficit —

Moisture
Moisture




Eastern Canada [ases
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Flood damage — June 2002 Growing Season
4+ + NEED FOR DRAINAGE |
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Subsurface pipe drainage installation

I




e Subirrigation

e Controlled drainage

o Water quality benefits
« Agronomic benefits
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» ) . Irrigation Efficiency. Gains

14 % of gross d/ verS/on -
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Global water use

Rairdall
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Sowrce: Calculations for the Comprahenzive Azsesament of Water Management in Agriculture based on data from T. Oki and 5. Kanas,
2006, "Global Hydrological Cycles and Warld Water Resourcas," Science 313 (57901 1066-72; UNESCO-UMN World Water Assssament
Programme, 2006, Water: A Shared Responsaiblity, The United Mations World Water Development Report 2, Mew York, UNESCD and
Berghahn Books.
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