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Water for Food: Are We Heading for a Crisis?

Projections:

At least 50% increase in
food production is needed
over the next 40 years.

Why?

2 Billion new pople

0.8 Billion have not enough
1 Billion is changing diets
3 Billion move into cities
10-20% of food biomass for
ethanol & biodiesel

/ Water Use by Agriculture:

Agriculture uses about 70%
of all fresh water

40% of all food comes from
19% irrigated land




Global Food Issues China & MENA




Change in the Global Urban Rural and Total Population
1980-2050
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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




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




Global Production | 2017 % Increase 2010-2017
Million Tons % Chan

Sugar 2143 Oil palm fruit

Maize 1135 i Cucumbers

Wheat 772 | Maize

Rice 770 Soybeans

Cow Milk 676 Onions

Potatoes 388 Cassava

Soybeans 353 Rapeseed

Oil palm fruit 318 Rice

Cassava 292 Barley

Vegetables 291 | Tom atoes 19

Tomatoes 182 Potatoes ] 17

Barley 147 Watermelons | 17

Pork 120 Apples 17

Watermelons 118  Paork I 13

Bananas 114 Sugar 1 12

Sweet potatoes 113 Cow Milk 12

Chicken 109 Vegetables | 12

Onions 98 Wheat 10

Cucumbers 84 Chicken [ o

Apples 83 Sweet Fntatnﬁ{ &

Rapeseed 76 Bananas 5




Amount of Food Produced that is Exported (%)

Maize |[Potatoes| Rice Wheat ‘Soybeans

2006 | 135 | 4.9 4.8 20.6 30.6
2008 | 123 | 4.7 4.4 19.3 34.2
2010 | 12.8 5.2 4.8 228 367
2012 | 138 | 47 5.4 24.5 40.2
2014 | 136 | 4.8 5.8 237 | 387
2016 | 13.9 5.1 54 24.5 40.3

Beef | Pork | Sheep | Chicken Cotton

2006 | 8.4 4.5 122 112 | 371
2008 | 8.0 5.3 12.0 129 = 28.6
2010 | 8.4 5.3 11.5 134 329
2012 | 8.0 4.2 11.3 134  36.0

2014 | 89 4.1 13.2 13.0 29.8

2016 | 8.7 4.6 11.8 122  30.0




Wheat

Maize
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Average Wheat Supply in Different Regions of the World
2001-2013 (kg/capitalyear)
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Rice

Average Milled Rice Supply in Different Regions of the
World 2001-2013 (kg/capitalyear)
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Beef

Pork
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Average Beef Supply in Different Regions of the World
2001-2013 (kg/capitalyear)
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Average Pork Supply in Different Regions of the World
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Poultry

Sheep & Goat
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Average Poultry Supply in Different Regions of the World
2001-2013 (kg/capitalyear)
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Average Mutton & Goat Meat Supply in Different Regions
of the World 2001-2013 (kg/capita/year)
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Changes in the Global Number of Chickens
1990-2016
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Changes in Global Number of Livestock
1990-2016
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% of Global Number of Live Animals in Key Countries
Chinallndia |USA |Indonesia|Brazil |Pakistan|Mexico|Bangladesh Nigeria
Cattle | 5.6 63| 11 10 | 21| 16 | 14
Goats 02| 18 (09| 70 |08 | 58 | 75
Sheep 52 04| 14 |15] 25 |o7 | 02 38
Pigs 09 [76| 08 | 42 18 08
Chicken 34 (86| 95 [68] 22 | 24| 17 06
Population 13 35 [ 28| 26 | 17| 22
China: India: USA:

1.44 Billion People
0.91 Billion Livestock
4.97 Billion Chicken

1.34 Billion People
0.39 Billion Livestock
0.78 Billion Chicken

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



% of Global Production by China & India in 2016
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Milk
Chicken
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Egogs
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Rice
Potatoes
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% of Global Production by 11 Countries in 2016

{ﬂrgentina, Australia, Brazil, Canada, France, Kasakhstan,
Russia, Paraguay, Ukraine, USA, Uruguay)
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Available Arable Land and Annually Renewable Water Resources

Arable ha/Person

Arable ha/Person in Different Countries
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http://data.worldbank.org/indicators/AG.LND.ARBL.HA.PC/countries




Changes in Arable Land / Person 2016-2050
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Annually Renewable water Km3/Year
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Who are the 10 most important Exporting Nations (Ranks 1-10) in 2013?

Argentina Brazil  USA  Canada France Australia Russia Ukraine Paraguay Uruguay
Maie | 3 5 | 10 | 7| 4| 6
Wheat 10 3 4 5 | b
Soybeans| 3 b 7 4 5
Rice 7 | 10 | 8 8
Potatoes | 8 7 9 10
Beef 8 10 1 5
Pork 3
Chicken 9 10 8




Who are the Most Important Importing Nations (Rank 1-10) in 2013

Russia |Mexico| France
Wheat
Maize 4
Soybeans 3
Rice
Potatoes 8 7
Beef 10 4 3 8
Chicken 5 4 3 6
Pork 4 8




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?



How much water does it take to maintain a Canadian Daily Diet

Virtual Water Needs to Maintain a Daily Diet (L/Day)

North America
Wastern Europe m
Russia | |
Oceania/Pacific _#
Middle East/N-Africa ] |
Latin America |
China

South & East Asia
Sub-Saharan Africa

0 1000 2000 3000 4000 5000 6000
Woater Needed for Average Daily Diet L/Day

The Average Canadians Food Consumption in 2010:
Daily Diet: 5000 L of Water/Day
Meat Consumption: 95kg/Capita/Year
Kcal Consumption: 3500 kcal/Day




Water Requirements to Produce Different Food Commodities

m3ffon Water Use inm3/Ton | Water Requirementsinm3/Ton
2500 m3fTon
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Water Requirements for Different Beverages

Liters of Water! Glass or Cup

Global Average Water Footprint for Beverages
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The Water needed to produce a Food Commodity that is exported
That water cannot be used for other purposes

Countries that are water short will rely on water intensive food imports to
save water for demestic and industrial purposes

Evapo- Crop =
transpiration | coefficient Production per crop
. | (ton/yr)

Yy v

Total water use z

Virtual water content

Crop water
requirement far 2 of crop
(m3/ha) (m3/ton)

Crop water use
per crop
(m3lyr)

in a region
(m3lyr)

Yield per crop
(ton/ha)

Agricultural

Feed volume water footprint
-_|+ Feed water (m3fyr}

i requirement Number animals;
Specific water ‘l_' x ’
demand per * Life expectancy T
feed crop
Livestock Virtual water 2 Total water use 3 Livestock water use
Drinking water Be gl water use —» lw;j&:mmal per !ngestock —> m(?n ;;]:;m
consumption |_. (m3/animal) ? (m3/ton) (m3lyr)

Service water Live weight
demand (ton)




Water
Demand
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Recreation

Small

Water Quality Impact
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Estimated Renewable Water in

Annually Renewable Water and Arable Land /Person

o
Brazil
Russia
Qo
USA Canada
@ O
Argentina
France Paraguay @ Kasakhstan Auystralia
@ UruguayfUkraine O ®
0.00 0.50 1.00 1.50 2.00
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% of Global Exports Concentration in 2018

Wheat ) 56 USA, Russia, Canada, France, Australa
Sheep —_———— Australia, New Zealand
Bee! I i3 i
Chicken G 54 > I USA, Brazil
Pork N (6
Maize : : : — 65
} USA, Brazil, Argentina
Soybeans = - +— 4 87

0 10 20 30 40 5 60 70 80 90 100
% of Global Exports




Water for Crops m3/Ton
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Largest Crop Importing Countries In 2016 by Rank % of Globally Traded Crops Imported by Countries in 2016

Wheat | Malze | Rice beans| |Legend |Rank Wheat | Malze Soybeans Potatoes
China 10 _ 15 | [china .
Japan 8 14 b6-10 | |Japan
Spain 7 11-15( (Spain 349
Indonesia 8 16-20| |Indonesia L 229
Mexico 20 12 > 20 | [Mexico 0.1-19
Italy 10 12 S-Korea
E ] 16 | Vietnam :
Iran 15 8 11 Italy 35 3 11 4.1
S-Korea 13 14 Egypt 4.7 4 0.7
Vietnam g 13 Iran 09 | 38 | 26 | 11
Saudi Arabia 18 14 21 Saudi Arabia | 1.9 24 | 31 0.4 15
Netherlands 14 13 Nethedands | 2.4 26 | 03 16
UK 21 19 Malaysia 08 | 24 [ 19 05 | 15
Malaysia i1 | 15 9 18 UK 10 | 12 | o5 [ 23
UAE 44 10 UAE 09 | 04 | 19 L6
China Talwan 11 7 ChinaTaiwan| 07 | 29 | 01 | 18 | 05




Largest Meat Importing Countries in 2016

% of Globally Traded Meat Imported in 2016

China China
Japan 6-10 | |Japan 8.7 5-9.9
S-Korea 11-15] [S-Korea | 4 8.5 1 0.6 249
Russia 16-20| |France 22 1.6 12 0.1-1.9
France Saudi Ar{ 0.8 34 6.5
UAE | Mexico | 02 | 12 | 08 @ 59
Saudi Arabia UAE 13 4 37
UK UK 2 2.1 09 1
Singapore Malaysia| 2.3 3
Malaysia 8 7 Russia | 44 | 39 1
Mexico 11 Viet Nam 1.5 0.1 35
Germany | 19 b 12 Germany 1.3 31 LTS
ChinaTaiwan| 12 [ 17 | 14 | 11 Egypt 3 08
Phillppines | 11 | 14 3 ChinaTal 19 | 08 | 14 12
Viet Nam 15 b Philippin] 1.8 1 18
Singapor_ 04 | 12 | 12 | 1




Virtual Water Imported by Key Countries (Net Imports) Virtual Water Imported by Key Countries (Net Imports)

in 2016 in Km3/Year in 2016 in Km3/Year

Beef Park | Sheep | Chicken Total Wheat Maize Rice Soybeang Potatoes  Total
{China 1.31 112 21.84 thina 33 5.92 :
Japan 4.26 0.07 1.61 Japan 4
[5:Korea | 3.56 2.25 0.07 0.33 Spain 8.28
|Russla 5.31 1.82 0.01 0.77 Indonesia
lFrance | 197 | 041 | 049 | o017 3.04 | |Mexico
|saudi Ar{ 0.68 . | 023 | a3s 4.26 | [sKorea
IMer.Icn 0.43 0.44 0.06 3.05 3.98 Vietnam
UAE 1.19 - 0.27 1.89 3.35 Italy
Viet Naml 1.38 0.03 - 1.78 | 319 Egypt 8.09 - 253 -
Egypt 2.68 . . 0.39 1.07 Iran 2.31 341 E03 0.01
UK 1.78 0.56 0.06 0.53 2.93 Saudi Arabla 711 3.99 107 0.14
IPHIIppin 1.68 0.27 : 0.94 2.89 Netherlands 2.69 1.53 0.31 6.2 -
|M.ala1||5ia 2.06 . 0.20 0.24 2.5 Malaysia 1.76 5.01 2.29 13 0.07
|tt aly 1.01 0.86 0.19 - 2.06 China Talwan 093 | 337 | 005 | B37 0.02
Il‘:hina Tal 1.25 0.10 0.08 0.56 1,99 Philipp ines 617 | 071 | 102 | 023 0.03 - 8.16
liran 1,49 - | 003 | o001 1,53 | [uae 1,06 | 341 | 242 | om | 008 7.0
|Ir|dnr'|5h 1.54 . 0.01 . 1.55 Germany 082 | 0.72 6.32 . ~ 7.86
Singapor] 0.31 0.33 0.08 0.51 1.23 Russia - . 0.05 732 0.05 743
[Germany . . 0.21 0.56 0.77 UK - 14 1.14 1.28 0.03 18
|5paln 0.23 . 0.15 - 0.38 France - - 0.77 171 - 248
IHetherlm . - - 0.03 0.03 Singapore 027 | 0,03 | 061 | 004 0.02 . 097




Summary: Total Virtual Water Imported
in 2016 by Key Countries in km3/Year

Meat
China 15.96
Japan 11.49
Mexico 3.98
Saudi Ard 4.26
S-Korea 6.21
Indonesiy 1.55
Italy 2.06
Iran 1.53
Vietnam 3.19
Spain 0.38
Egypt 3.07
Russia 7.91
Malaysia| 2.50 |
China Tal 1.99 10.74 12.73
Philippin] 2.89 8.16 11.05
Netherla| 0.03 | 1073 10.76
UAE 3.35 6.98 10.33
Germanyl 0.77 7.86 8.63
UK 2.93 3.82 6.75
France 3.04 248 | 5.52
Singapor 1.23 097 | 2.2
Meat: Beef, Pork, Sheep, Chicken
Crops: Wheat, Maize, Rice, Soybeans, Potatoes




[Australia

Virtual Water Exported by Key Countries
§in Km3/Year in 2016

Beef | Pork

Virtual Water Exported by Key Countries
In Meat in Km3/Year in 2016

Chicken| Sheep | Total

-

Virtual Water Exports by Key Countries

Australla
Brazl

Argentina | 232 | 0.00

|Canada Canada | 428 | 370 | 039 | 000 | 837 |

France 1913 France | 063 | 046 | 123 | 005 | 237 | | Canada | 3532 | 837 | 4369

Paraguay 1307 | [ Paraguay | 428 | 0.01 | 001 | 000 | 430 | [Argentina) 2897 | 305 | 3202

Russla Russia | 0.03 [ 0.02 | 046 | 000 | 052 | | Ukraine [ 2881 | 041 | 29.22 |
Ukraine France | 1923 | 237 | 2160
USA Paraguay | 1307 | 430 | 1797

Uruguay | 000 | 055 Uruguay | 3,99 | 000 | 002 | 005 | 406 | |Uruguay | 373 | 406 | 7.79




Exporting Countries

lﬂnnual H20 [Virtual H20 |% of Annual
Withdrawals| Exported |Withdrawals|
USA 482.2 176.6 37
radl | sa1 | 1a9 |
Russia 16,7 68.8 90
Australia| 598 45.8 11
Canada | 451 437 97
Argentina) 326 L) 98
Ukraine | 192 29 -
France L6 216 68
Paraguay| 05 174
Uruguay | 37 18

Importing Countries

Importing Annual  |Virtual Water| % of
Countries  |Withdrawals| Impored | Available
Km3 Km3 %
China 579 255
Japan 88.4 165 5 |
|Mexica 7122 434 60
SaudiArabia |  23.7 423 -
S Korea 285 25.7 90
Indonesia 828 244 9
Italy 427 242 67
Iran 933 219 B
Vietnam 169.4 216 13
Spain 37.3 212 57
Based on Total Wheat, Maize, Rice Soybeans, Potatoes,
Beef, Pork, Sheep, Chicken Imports



Global Food Issues - China & MENA




Case Study

China’s Food
Challenge

Tonnes / Year

4500000

Change in Rice Imports in China 1990-2016

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000

0
Q N
O” D" D
7 D7 O

Vo2 o> o P B R DS P
TR R AN S

N

D A A




% of Global Crop Production and Exports - China 2016

% of Global Meat Production & Exports - China 2016

Vegetables 59 Pork
Eggs,
Rice 99
Goats
Potatoes
Sheep
Maize % of Export
24 i Chicken L 13
Rapeseed B % of Production ®% of Export
Beef B 10 m% of Production
Wheat s 18 Cow Milk Loy 5
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60
% of Global Production & Exports % of Global Production & Exports
. ’ .
China’s Population 19% of the World
% of Global Fruit Production & Exports - China 2016 % of Global Food Production & Exports - China 2016
Pears 68
Peaches 58 Beans, green 79
Kiwi fruit 56
Plums 56 Mushrooms
Tangerines 54 Walnuts
Grapefruit 51
Apples a7 Tobacco
G —
rapes 7 Tea
Lemons Bl 14 B % of Export
mo
Oranges Efl—m 19 % of Export Tomatoes 32 B% of Production
Bananas b==——=x 19 B% of Production
Mangoes e — 10 Honey, 30
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 80

% of Global Production & Exports

% of Global Production & Exports




China’'s Global Food Import Rank
Tonnes Imported in 2013
Water Water Requirements for the Imported Food

China Rank Million Tonnes m3/Ton

GLOBAL IMPORT RANK Water

Rank 1 | Rank 2 | Rank3 Needed
Wheat 10.23 7.27 6.83 690
Maize 14.44 8.72 7.34 801
Soybeans 65.55 0.36 0.36 2617
Rice 272 2.18 2.17 1972

Potatoes

Beef 0.66 0.61 0.56 12560
Chicken 1.39 0.83 0.66 3652
Pork 3 0.73 0.49 0.48 2211




Million Tonnes/Year

Netimport of Soybeans
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Changes in Chinese

mports 2006-2016
[IA
63.9
323
1.7
sorehum Soybeans

m2006 m2016

¥ of Global Trade Imported by China
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Changes in Chinese Imports as a % of Global
Trade Between 2006 and 2016

Water Requirements

m2006 m2016
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m3ton
Soybeans | 2617
Sorgum 863
Sheep 5202
Milk, dry | 4648
Rapeseed | 907
Barley 848
Beef 12560
Pork 2211
Rice 131




China Exports Crops with

_ow Water Requirements

Million Tonnes Year

Changes in Net Food Export by China 2000-2016
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Water Requirement for Food Produced in China

Meat Crops Crops Crops

High Moderate Low

m3 / tonne m3 / tonne m3 / tonne m3 / tonne
Beef 12560 (Tea 11110 |Rapeseed | 907 |Garlic 369
Sheep 5202 |Cotton 3210 |[Pears 866 |Grapes 326
Milk, dry| 4648 |Soybeans | 2617 [Sorghum | 863 |Potatoes 276
Chicken | 3652 |Rice 1321 |Barley 848 |Onions dry| 245
Eggs 3550 |Peas, green | 2188 |Apples 803 |Tomatoes 168
Pork 2211 |Beans, greerl 1867 [Maize 801 [Sugar Cane| 117
Milk 1000 |Millets 1863 |Tangerines| 712 [Melons 113
Wheat 690

1

365

11

113 High 168 276
Low Water Requlrements in m3/Tonne




China’s Slope Production Initiatives

Changes in Net Export of Fruitin China 2000-2016
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Moderate Water Requirements in m3/Tonne




Changes n Virtual Water Imports Changes in Virtual Water Imports by China
Km3/Year | 2000-2016

il

Food Itemy 2000 | 2010 | 2016

Maie | 440 | 519 | a® |@10 |
Rice 328 | 0.34 4.55

Barley | 179 | 205 | 428 )y I
Cotton | 0.44 | 984 | 330 |

Rapeseed| 269 | 113 | 3B 000 5000 10000  150.00 20000 25000  300.00

Wheat 141 | 163 | 325 . .
Chicken | 242 | 287 | 2.8 BSoybeans MBeef  DSorghum OMaize  ORice

— OBarley OCotton  DRapeseed ®Wheat D Chicken




EsﬂnutedWat&rUsei Comparson
Km3

Domestic 59; 4 Times

ndugtrlal | 133 || 2Times

# f————

Agriculture | 377 | | 75% of Agric. Use

Total Use | 579 |

| ———————

Virtual Water |

Imported | 285 || 4% of Total Use |




Middle East & North Africa (MENA Countries)

Changes Inthe MENA Population 2000-2050 | [VENA Contis
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Wheat Consumption in Middle Eastern Countries
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27 % of the Globally Exported Wheat
18 % of the Globally Exported Maize
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Wheat Production and Import Trends in 20 MENA Countries
1990-2016
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% of Global Population and % of Global Imports in 2016 by the
MENA Countries

Population T 7

Soybeans 4.5

Wheat | 25.2

Rice I 168

Maize | 18.1

Sheep | 16.8

Chicken | 20.2

Beef NN 7.8

0 5 10 15 20 25
% of Global Imports in 2016

30




Projection Scenarios to 2050
Scenario A |Scenario B

2016
‘Wheat Million Tonnes
[Production 55.9 559 | 67.1

limported 463 | 994 @ 882

Total Wheat | 102.2 1553 | 15853

Virtual Water Km3
Production | 1436 | 1436 | 1724
lmported | 1783 | 3828 | 3397

Annual H20
Withdrawals | 359.1 359.1 [ 359.1




The Case of Egypt




Changes in Wheat Production & Imports in
Egypt 1990-2016

12

10

Million Tonnes/Year
(o]
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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 Maizein 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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Egypt

Annual Water Withdrawals|68.3 Km3
Virtual Water Imported  |28.2 Km3
Domestic Water Used 5.5 Km3

Virtual Water = 40% of Annually Used Water

5 Times more Water than Domestic Use

Population in 2016 96 Millions
Projected Population 2050 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



Wheat Production, Imports & Exports in

Saudi Arabia 1980-2016
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Maize Production, Imports & Exports in

R Saudi Arabia 1980-2016
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Saudi Arabia

Annual Water Withdrawals (23.7 Km3
Virtual Water Imported 31.8 Km3
Domestic Water Used 2.1 Km3

Virtual Water = 25% More than Annually Used Water

16 Times more Water than Domestic Use

Estimated Desalinated Water Available=1.1 Km3/Year

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



MENA Regional Summary

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

EAnnual Water Withdrawals BVirtual Water Im ported



Regional Projection to 2050
Scenario BAU
2016 | INNGOSONNN
Wheat Million Tonnes
Production 55.9 55.9
Imported 46.3 99.4
Total Wheat 102.2 1553
Virtual Water Km3 Km3
Production 143.6 143.6
Imported 178.3 382.8
Annual H20
Withdrawals 359.1 359.1
Imported VW as a % |
of Available Water | 49% = 106%




Low Emission
Scenario
B1=18°C

Moderate
Emission
Scenario
A1B =2.8°C

High Emission
Scenario
A2= 34°C
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Precipitation Projections to 2099

A1B High
Emission
Scenario

Dec-Feb

Jun-Aug
Note:
Arab Middle East

A 20% Reduction
in Precipitation




Green Water Management:
Holding back the runoff from rainfall to infiltrate into the
soil is sufficient to grow a crop of barley in Egypt
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According to NOAA 3220 Record High Temperature Were Broken in June & July 2018

GFS/CFSR 1-day Avg

2m T Anomaly (“C)
187S-2000 base

Monday, Jul 23, 2018

|

Worst Case Scenario for a Drought

High Temperatures

Low Precipitation

Low Moisture Holding Capacity in Soil
Over Extended Time Period
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Maintain Mean Warming below 2 Degrees ====  Challenge: Worry about Extremes Events



Global Food Issues - China & MENA




Regional Concentration of Crop Production Destined for Export.
The Increase in Extreme Climatic Events Increases the Global Food Security Risk

State Milon Bushels
New jersey W0.0 Corn for Grain 2011 20 1 1
Oxlahoma 174 Production by County
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48% of all Maize exported globally comes from the Green Area



Regional Concentration of Crop Production Destined for Export.
The Increase in Extreme Climatic Events Increases the Global Food Security Risk

State Million Bushels Soybeans 2011
—— % Production by County 2011
Georgia 1.0 for Selected States
New Jersey 3.2
Oklshoma 34
Del wware 5.6
Sauth Caclina 2.0 -
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45% of all Soybeans Exported Globally come from the Green Area



% of Global Export

Change in the % of Global Export in Maize &
Soybeans from the USA 2000-2013
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Other USA Export

% Of Global
Exportin 2013

Chicken 28%
Pork 22%
Beef 13%

Wheat 20%




— Water
... Requirements
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R for Biofuel
[ Production

s
"U{'L!‘Jb‘ "

W00 s

0"{.1)'&!:' Wl M')ﬂ
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% of Global Export from Canada from 2 Provinces

Ontario
Manitoba

Quebec

Quebec

Soybeans




Canada has an opportunity and responsibility to play a key role in food export |

Canada's Priority for Food Exports should be on:

1. Growing water efficient crops of high value & low
environmental impact

2. The value of water can become a good indicator of what
to export

3. Diversify crops for export as a hedge against increased
climatic variability (droughts and floods)

4. Reduce meat production for exports (particularly beef)
because........

For More on Virtual Water See: http://wmc.landfood.ubc.ca/webapp/VWM
http://blue-economy.cal/reports/better-by-the-drop



Reasons to Reduce Meat Consumption

It saves Large Amount of Water Beef: 15000 L /kg, Chicken 3700 L/kg

Reduces Widespread Water Pollution Eutrophication: 80% from Cattle

Reduces Greenhouse Gases 4% of GHG from Cattle (8% Agricult.)

Least Efficient Way to Grow Food Low conversion of Feed to Meat

ERRE

Health Issues Eating too Much Meat Obesity Problem in North America

For More on Virtual Water See: http://wmc.landfood.ubc.ca/webapp/VWM




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



