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• Globally

• Agriculture Uses 70% of all Water

• Only 20% of the Ag-Land is Irrigated

• But Produces 40% of all Food 



According to Poore & Nemecek 2016. Reducing Food’s Environmental 
Impacts Through Producers & Consumers. Science 360, 987-992

Agriculture uses 43% of the Terrestrial Land Surface
87% is used for Food Production
13% is for Non-Food (Biofuel, Textiles, Wool & Leather)

Environmental Impacts:
13% of Global GHG is Generated from Food Production 
26% of Global GHG is Generated from Production & Consumption
32% of Terrestrial Acidification is from Agriculture
78% of Eutrophication is from Agriculture
45-50% of Water is used for Irrigated Agriculture
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% of Global Number of Live Animals in Key Countries 

China:  
1.44 Billion People
0.91 Billion Livestock
4.97 Billion Chicken  

India:  
1.34 Billion People
0.39 Billion Livestock
0.78 Billion Chicken  

USA:  
0.33 Billion People
0.17 Billion Livestock
1.97 Billion Chicken  

China  3 Chicken     0.8 Livestock/Person
India   0.6 Chicken  0.3 Livestock/Person
USA     6 Chicken     0.5 Livestock/Person
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How much Water does it take to 
Maintain you Daily Diet?

What food do you like most? 

And how much water is required to produce different Food Items?
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Case Study

China’s Food 

Challenge
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China’s Population 19% of the World









365 113 245 High 168 276  
Low Water Requirements in m3/Tonne

China Exports Crops with Low Water Requirements



China’s Slope Production Initiatives

803 700           800             866         712
Moderate Water Requirements in m3/Tonne







Middle East & North Africa (MENA Countries)
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The Case of Egypt
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Changes in Wheat Production & Imports in 
Egypt 1990-2016

Production Imports

Annually Available Water in Egypt in 2016:  68.3 Km3
Virtual Water Imported in Wheat in 2016 :     8.1 Km3  = 12% of Available Water
Virtual Water Imported in Wheat in 2050 :   13.1 Km3  = 19% of Available Water (BAU)

Virtual Water Imported in Maize in 2016   :     6.1 Km3   =  9% of Available Water
Virtual Water Imported in Maize in 2050   :   13.0 Km3   = 19% of Available Water (BAU)

VW in Wheat and Maize Imports = 21% of available water but 38% of in 2050 (BAU)
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Population in 2016
Projected Population 2050

96 Millions
154 Millions

Arable Land / Person in 2016     0.03 ha
Arable Land / Person in 2050     0.03 ha 



Case Study Saudi Arabia

Population in 2016 = 32.3 Millions
Population in 2050 = 45.1 Millions

Arable Land / Person in 2016 = 1.10 ha / Person
Arable Land / Person in 2050 = 0.07 ha / Person





By 2050 the  Reliance on Food Imports will increase by 39% 
In a Business as Usual Scenarios 



% of Imported Virtual Water (RED) versus Annual Water Withdrawals (Blue) in the MENA Countries 
(Numbers = km3 of Water / Year in 2016)

MENA Regional Summary











According to NOAA 3220 Record High Temperature Were Broken in June & July 2018

Maintain Mean Warming below 2 Degrees   ====     Challenge: Worry about Extremes Events

Worst Case Scenario for a Drought

High Temperatures
Low Precipitation
Low Moisture Holding Capacity in Soil
Over Extended Time Period



















http://ubclfs-wmc.landfood.ubc.ca/webapp/VWM


