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The spectrum of agricultural water management

(Delany, 2012)



Trends

The industrial age brought about various 
trends that have led us to our present state:

◆The quick rise in population.

⧫More people to feed.

◆The greater need for production.

⧫Farms required to produce more.

◆The increase in urbanism.

⧫Less farms to do more work. 

◆Wide-spread ecological impacts.

⧫Faith in technological, political and 
economic fixes.
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Change in Global Population

between 2010 and 2100 (X106)



Trends in urbanisation
• Today for the first time more than 50% of the 

world’s population live in cities 

• Up to 2030 the global population will increase 

to eight billion people

• Urban growth will be most significant in Africa and Asia





By the year 2030, the following should 

have been achieved:

◼A doubling of global water productivity 

◼A realisation of the human right to safe 

drinking water and sanitation

◼ Increased resilience to water-related 

disasters

◼ Increased food production
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The importance of water:

•Water is the key to food security
– without water, crops simply cannot grow. 

•Water is not just for primary production 
– it plays a vital role at all stages along the                           

agricultural value chain 

•Water for agriculture connects us all together  
– In times of scarcity we all have a 

responsibility to use water wisely, 

efficiently and productively.

We need to be more ‘water smart’.
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World’s Fresh Water Resources
9 countries have 60% the world fresh water resources

Brazil, Canada, China, Colombia, United States, Indonesia, 
Peru, India and Russia







World’s fresh water uses

China, India and United States





Water requirements for food production 1960-2050





Water dependant

Irrigated
Agriculture,

300 million ha

Rainfed 
agriculture

1234 million ha



Rainfed agriculture,
1234 million ha

(81%)

Irrigated
Agriculture,

300 million ha
(19%)
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World irrigation scenario











Mobile drip irrigation

Drip irrigation Center pivot

Mobile Drip Irrigation



Mobile drip irrigation

Solenoid valve

Smallest flowable

Irrigation width

Dripping

tubes







World-wide Coverage of Irrigation

Rice irrigated Area

102 Mha, 34 %

Irrigated area of other crops

198 Mha, 66 %

Sprinkler,

38 Mha, 13%

Micro irrigation,

14 Mha, 5%

Gravity irrigation,

248 Mha,82%

Total irrigated area = 300 Mha



Micro-irrigation survey
Use of micro-irrigation in the world over the last 35 years.

Over the past 35 years (1981-2016) an increase in the 

usage of micro-irrigation of 3 201% took place.

Year 1981 1986 1991 2000 2006 2011 2016

Area (ha)

436 

590

1 030 

578

1 826 

287

3 201 

300

6 089 

534

10 333 

000

14 412 

127

% increase 136.1 77.2 75.3 90.2 41.1 39.5



Micro-irrigation survey

436590
1030578

1826287

3201300

6089534

10333000

14412127

0

2000000

4000000

6000000

8000000

10000000

12000000

14000000

16000000

1981 1986 1991 2000 2006 2011 2016

A
R

EA
 (

H
A

)

YEAR



Region’s Percentage of Micro irrigation

Micro total=14 Mha



Region’s Percentage of Sprinkler irrigation

Sprinkler total 38 milj ha



Drainage



Soil health and productivity can be obtained 

through well-drained soils and efficient irrigation.

Artificial drainage in agriculture is a practice to 

improve the natural drainage conditions and has 

been practiced for many years in the world. 

Backgound



Management of water and air in the soil profile 



500 000 ha of the total world‘s agricultural land 

are being lost out of production every year due to 

poor drainage



The extent of cultivated area worldwide is 

estimated at 1500 million ha, out of which 

about 390 million ha are said to be provided 

with sustainable water management systems, 

being irrigation, drainage, or both 

Drainage plays an essential part to sustain food production



Drainage % of total irrigated area (%) in 

different countries

Country

Area 

irrigated

(ha)

Area drained 

(ha)

Drainage % of

total irrigated area 

(%)

Egypt

3 246 000 3 024 000 93

India

48 000 000 5 800 000 12

The Philippines

1 530 000 1 500 000 96

South Africa

1 600 000 160 000 10



World Drained Area - 2018



Food  security



What is food security?

There are many different definitions of food security. 

The definition frequently used as defined at the World 

Food Summit of 1996:

Food security is existing when all people at all 

times have access to sufficient, safe, nutritious 

food to maintain a healthy and active life.



What is food security?

Food security includes the following aspects:
• Availability
• Access
• Affordability
• Quality
• Nutrition
• Safety





2017 Global Food Security Index

Source: Economist Intelligence Unit/DuPont

http://foodsecurityindex.eiu.com.

http://click.conversations.dupont.com/?qs=eb858739df3bf0e702094b7255f936666d29243bbb8e781e67f717050ad2a584




The Food and Agriculture Organization for the 

United Nations (FAO) and World Water Council 

(WWC)predict that the world needs to produce 

an estimated 60 percent more food by 2050 to 

ensure global food security, and it must do so 

while conserving and enhancing the natural 

resource base



What is needed to sustain food production?



Land under irrigation and rainfed cropping



Cereal Production in the world in metric tons



Worldwide production of grain in 2016/17



Gap between farmer’s yields and achievable yields



Food security is one of the biggest 
challenges facing humankind. There 
are many factors which have 
combined to make food security 
such a large issue. This includes:

• Increasing population - In 2012, 
the world population was 7 
billion. By 2050, it is predicted to 
reach 9 billion. Our current 
output of food is not enough to 
feed a population of 9 billion. 

What are some of the issues affecting world food security?



• Changing diets - As countries 
develop and people become richer 
they tend to eat a more varied diet, 
including more meat, which requires 
more energy to produce. This also 
means there is more competition for 
the same types of food. 

• Reduced arable land - The drive to 
produce more biofuels for transport 
uses edible crops and has reduced 
arable land. 

What are some of the issues affecting world food security?



Transport costs - The relatively high 
price of oil in recent years has 
increased the price of food storage 
and distribution. 

Climate change - Climate change is 
leading to a warmer world which will 
affect what crops can be grown 
where. Climate change can also lead 
to more frequent extreme weather 
events (e.g. floods) which can damage 
crops.



Pests and diseases - Pests 
and diseases are becoming 
more resistant to pesticides 
and sprays. The changing 
climate is also bringing pest 
and diseases into new 
areas where they could not 
previously survive.  



POVERTY



Roadmap to ICID Vision 2030

Vision and Mission

Vision

Water secure world free of poverty 

and hunger through sustainable rural 

development

Mission

Working together towards sustainable 

agriculture water management 

through inter-disciplinary approaches 

to economically viable, socially 

acceptable and environmentally 

sound irrigation, drainage and flood 

management



Roadmap to ICID Vision 2030

Organisation Goals





The importance of water:

•Water is the key to food security
– without water, crops simply cannot grow. 

•Water is not just for primary production 
– it plays a vital role at all stages along the                           

agricultural value chain 

•Water for agriculture connects us all together  
– In times of scarcity we all have a 

responsibility to use water wisely, 

efficiently and productively.

We need to be more ‘water smart’.





Water-Energy-Food Nexus

◼Moving towards a Green and Bio-economy for 

sustainability

◼Water efficiency: from 60% - 95%

◼Energy efficiency: from high to low use, bio 

energy, limit wasteful transport of foods

◼Food efficiency: stop wastage of 30 – 40%; it 

saves water and energy

◼Apply technology to improve food production



Cultivated Land Worldwide

1 530 Mha – Total world Agriculture Area

300 Mha – Currently under Irrigation

20% of total agricultural land area 

supplies about 40% of the world’s food

14 Mha - Drip irrigated 

Total World Agriculture
1 530 Mha

14 Mha 0.91% 300 Mha 19.87%.
Source: ICID - CIID 



The following can be achieved with 

irrigation and drainage:

• Increased and intensified production;

• Reduced of  risk;

• Diversified production;

• Increased efficiency and water saving;

• Renewed/sustained natural resources.



Thank you


