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World Land Use Data
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oMost of irrigation is for rice , a wetland 
crop in Asia.
oMost other grain crops are grown in the 
semi arid climate.
oNo food crops are grown in tropical forests.
oNegligible food crops are grown on 
wetlands.
oAbout one third of the lands on Earth is 
suitable for agriculture : crops  and livestock 
grazing. 
oOne third is in forest with poor soils.

Land use and food crops - Summary



Water Productivity for 
Some Selected Cereal Producing Countries

(SIWI, 2004).
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World  Food   

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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Lack of accessibility

1.2    Billion lack access to clean drinking water

2-3   Billion lack adequate sanitation 

4.0    Billion without sewerage service

5-10  Million death per year

WORLD WATER  CHALLENGES



Evolution of World Water Shortage in 100 YearsEvolution of World Water Shortage in 100 Years













Eradicate extreme poverty and hunger.
Achieve universal primary education.
Promote gender equality and empower women.
Reduce child mortality.
Improve maternal health.
Combat HIV/AIDS, malaria and other diseases.
Ensure environmental sustainability.
Develop a global partnership for development.





An Energy Crunch?
Energy use in agriculture

28 %   fertilizer manufacturing

7 %     irrigation

34 %   fuel consumption by farm machinery

31 %   pesticide production, grain drying 





Solar powered 
pivots and mini 
pivots



Climate Change
Changes in temperature and sea level

IPCC 2007: WG1-AR4

1850 1900 1950 2000

Total 20th century
sea level rise is
0.17 m ±0.05m

T increase since
1850, 0.76 ±0.9oC



Precipitation has increased in some parts of the 
world and decreased in others
Trends (%/century) in annual precipitation for 1900-2000

Insert figure

IPCC 2001
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I------Drought-----------I-----Flood--I

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.



Dams are an Essential Part 
of our Infrastructures

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



China : Water  is unevenly distributed in space.

Northern part of China:
Water resources: 19%

population: 47%
Cultivated land: 64%

GDP: 45%

Southern part of China:
Water resources: 81%

population: 53%
Cultivated land: 35%

GDP: 55%

Moving water from the water-rich to the water-poor areas

The Alternative : 

Moving population from the water-poor to the water-rich areas



TRANSBOUNDARY COOPERATION



Basin is about 3.0 million square km.

Length is more than 6000 km.

10 Riparian States with 250 million people

Area of Lakes is 81500 square km.

Length of  River and Tributaries is 37500 km.

Area of swamps is 70000 square km.

5 States are among the Ten Poorest in World. 



Extreme Poverty.

Instability.

Rapid Population Growth.

Environmental degradation.

Natural disasters (Floods, Droughts, ….etc.)

Complicated hydrology of Basin.

Low Specific Yield.

Equitable Use and no harm Principle.



River is least developed in 
upper reaches. 

Potential is great. 
(Water saving, Agriculture, 

Power pooling, ….etc)
Great chance for win-win 
solutions.
Serious steps taken for 
cooperation is an incentive   
for donors.



Future Prospects.

Build trust and confidence between governments.
Strengthen the indigenous capacity of each region.
Take advantage of new information technology.
Policy reforms ,legal and institutional overhaul.
Emergence of civil society and their active 

participation.
Long 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.

Improved river navigation – trade and 
transport.

Improved water quality – better health and 
high  fresh water fisheries.

Ecological conservation and stewardship.
Poverty reduction.- Economic growth.



PARTICIPATION IN TRANSBOUNDARY 
WATER DEVELOPMENT

Participation in Transboundary 
Water development can contribute 
effectively to :

- economic growth,
- reduction of poverty
- improved health and nutrition
- promotion of peace and security



Transboundary Cooperation
INDIA





PODIUMSIM MODEL













IMROVING WATER PRODUCTIVITY AT 
THE BASIN AND FIELD SCALES



CANADA’S WATER PICTURE



Annually, Canada's rivers 
discharge 105 000 m3/s,
7% of the world's 
renewable water supply.

Almost 9%, or 891 163 km2,
of Canada's total area
is covered by freshwater.

The Canadian portion of the Great Lakes occupies nearly 10%, or 
7 500 km2, of the 891 163 km2 freshwater area in Canada.



CanadaCanada’’s Drainage Areass Drainage Areas



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

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

• Almost 9% of Canada's total area is 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. 

CANADIAN WATER FACTS



Groundwater Distribution

0-25%

26-50%

51-75%

76-100%

Percentage 
of people 

using 
groundwater 

resources



• Federal

•Provincial

•Municipal

Canada’s Water Governance



• Successful models of transboundary water 
management between provinces

• Canada – US IJC Boundary waters treaty 



Source: Environment Canada

Principal Water Uses in Canada, 2000



Canadian Annual Water Use by Sector

• Thermal power – 40,405  MCM (64%) 
• Manufacturing – 12,996 MCM (14%)
• Municipal – 5,314 MCM (11%)
• Agriculture – 3,991 MCM (9%)
• Mining – 1,715 MCM (2%)



Irrigation 
Prairies and BC
Close to 800,000ha



Estimates of Actual and Potential Irrigated  Area in Canada

172 %1,696,901985,390Total for Canada

300 %13645Newfoundland

200 %4,0472023Prince Edward 
Island

200 %7,2853642Nova Scotia

115 %575500New Brunswick

140 %35,00025,000Quebec

333 %202,34760,704 Ontario

200 %60,70430,352 Manitoba

500 %404,69480,939Saskatchewan

121 %800,000** 660,777 Alberta

150 %182,113121,408 British Columbia

Potential 
Irrigated 
Area as % of 
Actual

Potential 
Irrigated 
Area (Ha)*

Provincial 
Estimates (Ha)





Water Users in Alberta

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

Municipal
5%

Others
9%

Agricullture
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Commercial / 
Industrial

16%



Improved Soil water balance 

Moisture 
surplus

Moisture
surplus

Moisture deficit Recharge of soil 
moisture
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Eastern Canada
Spring field conditions



Flood damage – June 2002 Growing Season

NEED FOR DRAINAGE



Subsurface pipe drainage installation



Water table management

• Subirrigation
• Controlled drainage
• Water quality benefits
• Agronomic benefits



INCREASED COMPETITION FOR WATER

RESTRICTIONS ON 
IRRIGATION EXPANSION



Irrigation Efficiency GainsIrrigation Efficiency Gains

1.2% of gross diversion

Conveyance Works

On-Farm

4.5% of gross diversion

Return Flow

14% of gross diversion

0% of gross diversion

Reservoir Evaporation





THANK

YOU!


