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Fig. 4 Water footprint inventory of bean curd production
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Fig. 6 Water footprint inventory of washing machine (unit: L)
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Summary

1. Project: Water footprint estimation and application for

sustainable water resources use
2. Period: February 2013 - December 2013

3. Research overview
3.1 Objectives
O Objectives

- This study aims to construct water footprint database and to provide
basic data for water footprint scheme by testifying applicability of

the database in Korea.
- Objectives of 2™ research period are
to polish water footprint database developed in the 1% year,

to analyze virtual water flow by trading of agricultural products and

food policy in Korea, and

to suggest an application method by providing case studies of water

footprint of products.

3.2 The contents of research
3.2.1 Water footprint of live animals
3.2.2 Virtual water trade in agricultural products

O Virtual water trade in Korea



O Global virtual water trade

3.2.3 Analysis of virtual water use from water footprint and food

self-sufficiency

3.2.4 Calculation of water footprint of products using inventory

database.

3.2.5 Application of water footprint in Korea

4. Results
4.1 Water footprint of live animals
O The components of water footprint of live animals

VWC,le,al = VWC,,le,al + VIWCy . le; a] + VIVC,,,,[e, a]
VWG, le, a] : Virtual water content of animal a in exporting country e
VWCieoas VIWChy i, VWC,,.,.,: Virtual water from feeding, drinking and servicing

O Estimation of water footprint of live animals
- Beef cattle : 17736.7 m'/ton

- Swine : 4441.4 m'/ton

- Broiler chicken : 2548.7 m'/ton

4.2 Virtual water trade in agricultural products

4.2.1 Virtual water trade in Korea

O Evaluation of water dependence by internal and external
water footprint in Korea
* Internal water footprint: 40 Gm’, External water footprint: 96 Gm'

= Water dependence : over 70 %



* Maize and pulse crops : over 90%

O Water savings of virtual water trade in Korea
* Water savings from 2006 to 2010 : 112 Gm’

(wheat: 17 Gm’, maize and pulse crops: 94 Gm')

Rice, 1082

Barley, 132
ables, 81
Others, 368
Root and tuber
crops, 15

m sy

Vi

Vegetables, 93
S&_Barley, 213

Net import (Mm?®) National water savings (Mm?)
Fig. 1 Water savings of virtual water trade in Korea

4.2.2 Global virtual water trade

O Analysis of centrality of global virtual water trade

* QGrain crops (wheat, rice, barely etc.)
- High degree centrality in 2006, 2008 : USA
- The degree centrality of Australia and Ukraine have been

risen since 2006.

¢ Forage crops (maize, pulse crops)
- High out-degree centrality country : USA, Argentina, Brazil
- High in-degree centrality country : China, Korea, Japan



4.3 Analysis of virtual water use from water footprint and food
self-sufficiency
* Population growth and life-style change

= Affecting the demand and supply of food, and land and

water use

* Increase in population, rapid industrialization and urbanization
during the last half century in Korea
= higher foods demand & decreased arable lands
* Food self-sufficiency ratio (SSR) in South Korea
= SSR for grain (including feed): 56% (1980) to 27% (2010)

= wheat, maize and beans: 0.5%, 1.0% and 9.8% in 2010

300

® Fruits H Vegetables
m Qil crops = Pulses
u Starch roots u Cereals

250 -

200 -

150 -

100 -

Water Footprint (m?)

50 -

1985 1990 1995 2000 2005 2006 2007 2008 2009 2010

Fig. 2 Total water footprint for the net food supply per capita for crop
categories during 1985-2010
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Fig. 3 Water footprint for production during 2006-2010 (average), 2015 and
2020.

4.4 Estimation of water footprint of products using water

inventory

4.4.1 Estimation of water footprint of agricultural products and
industrial product

O Target products: corn tea, bean curd and laundry machine

O Principle of selection : products requiring more water at production and

usage phase.

Scope : raw material acquisition, production and use (exception disposal)

Water inventory : database developed in the 1% year study.

Data collection : Bill Of Material, consulting data and literatures

o O O O

Equation of calculation : WFL; = > M x WF;

WFIj: water footprint of product j
Mij: input i of for product j
WFi: water inventory for input i

where, WFIi can be obtained from the multiplication of Mij by WFi. Unit



price used in the WFi is based on the Input Output table issued in 2003 by
Bank of Korea.

4.4.2 Water footprint of agricultural products and industrial

product
O Total water footprint of 100g-bean curd is 1,448 L, where direct water

for production and packing 21L, water for material acquisition, ie
cultivation water for bean is 1,427 L. Out of total direct water in the
production of bean curd 90.8% was used for washing and cleaning
floor.

O Water footprint of bottled 340mL-corn tea is 124.2L, where direct one
is 0.97 L, and indirect 123.3 L. 99% of total water is indirect water,
which is embodied water of product. Key user in the indirect water is
PET production for plastic bottle.

O 108,504 L of water is needed for one laundry machine using for 5
years. Indirect and direct water are 28,197 L and 80,607 L respectively,
which is accounting for 74%. Raw material acquisition, production and
use phase are 20%, 1% and 79% respectively. it seems to be important
to reduce water use at usage phase overall. Comparing with Kim’s
study (Kim, 2011), water footprint in this study was 15.7% higher than
the previous study at material aquisition phase and shows a lower water
at usage phase. It can be interpreted that water database developed in

this study is lower than the previous study.
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Fig. 4 Water footprint inventory of bean curd production
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Fig. 5 Water footprint inventory of corn tea production (unit: L)

mE= walEs
A E I
AR
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4.5 Application of water footprint in Korea

4.5.1 Water footprint of product and corporate
¢ Assessment of WFP of product and water saving plan setting
¢ Sustainability assessment of a corporate

* Certification for WFP and company impression for eco-friendly

4.5.2 Water footprint scheme
* Assessment of water use in processes and provision information for
water saving
* Environment impact and environment friendly corporate and products
* Detail information in terms of processes, commodity and consumption,
not by industrial sectors

* Water resources planning considering heavy trade countries

4.6 Conclusions

The objectives of this study is to polish water footprint database developed in
the 1% year and to provide a basic data for water footprint scheme by testifying
applicability of the database in Korea. It can be used for a basic data of
national water management plan and policy formulation considering virtual water
and water footprint. In addition, it will be useful for driving water footprint
certification scheme for sustainable water management. Water footprint can
provide information on how human activity relates to water use in holistic view

with traceability for efficient water management.
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Table 1 Water from drinking and servicing

Kind of animal

. Water from Water from
(Farming system: o o
. drinking servicing
Industrial)
Beef cattle Clave Adult Clave Adult
Age (month) 5 36 5 36
Daily consumption
. 5.0 38.0 2.0 11.0
(1/day/animal)
Swine Piglet Adult Piglet Adult
Age (month) 05 10 05 10
Daily consumption
. 1.8 14.0 5.0 50.0
(1/day/animal)
Broiler chicken Chick Adult Chick Adult
Age (week) - 10 - 10
Daily consumption
. 0.02 0.18 0.01 0.09
(1/day/bird)

Sources: WUR (2002), FAO (2002), USDA (1998;2002), Pallas (1986), Irwin (1992),
Alverta (1996,2000), AAFC (2000), Gregorica (2000), Jermar (1987), Kammerer
(1982), Kollar and MacAuley (1980), US-AEP (2002), World Bank (1996), NCDENR
(2002), NDSU (1992), UMCE (2002), Looper and Waldner (2002), and Chapagain,
A K. and Hoekstra, A.Y. (2003)

Table 2 Live weight of animal at slaughter and carcass

" - (B S9! = =) 2 B3
T 7
AY A A & A A A & A A A &
=% (kg) 702 4352 114 87.8 2.452 1.742
IZAEEAGI, ASZAAGADA 548 2AEI(09~'10.3) 2 '127~89 FEAH
ZA A 710}
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Table 3 Breeding period and amount of feed

%z 4 = = FENR R
¢ (AAS)
) 10 10 7 27
4%
(3-1271¢)  (13-2270<Y)  (23-26701€)
WA ol e
el 3 10 10 23
AR Z) TP
(kg/2) 0 2 1 8
HA HFE)
7 9 11
=2 97
e 0-67%)  (7-15%4)  (16-267%)
WAL R ol
el 0.75 1.80 2.65 5.20
2 &A)
o 3 2 2 .
T 0-25%) (3-4F49) (4-6+%)
& MEARE el 20.5 85.0 180.7 845

N

15 =4 AdqrEe EEEG)

Table 4 Water footprint of feed crops

Mixing ratio

Water footprint

Feed crops %) ('/ton)
Maize 36.0 1039.7
Wheat 17.0 1060.2
Formula Rice straw 1.9 1060.6
feed Soybean meal 14.2 2796.0
Palm&Rapeseed residues 9.1 876.0"
Others (Molasses etc.) 9.5 182.0t
Forage (Dry hay) - 4942

! Mekonnen, M.M. and Hoekstra, A.Y. (2010)

2 Hoekstra A.Y. and Hung P. Q. (2002)
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Table 5 Total water from drinking and servicing of beef cattle

Kind of animal: Beef cattle Water from drinking Water from servicing
(Farming system: Industrial) Clave Adult Clave Adult

Age (month) 4 30 4 30
Daily consumption (1/day/bird) 5 38 2 11

Live weight of animal at

44
slaughter (ton) 0
Total water required 1.4 69.2 0.6 20.0
(m*/ton) 70.6 20.6

Table 6 Total water from feeding of beef cattle

Feed quantity WF of crop Water from feeding

Feed crop (ton/animal)  (m'/ton)  (m’/animal) (m'/ton)
Maize 2.20 1039.7 2283.2 5246.3
Wheat 1.04 1060.2 1099.4 2526.3
Rice straw 0.12 1060.6 122.9 282.5
Soybean meal 0.87 2796 2421.9 5565.0
Palm&Rapeseed residues 0.56 876 486.3 1117.3
Others (Molasses etc.) 0.58 182 105.5 242.3
Forage (Dry hay) 2.35 494 1160.2 2665.8
Total water required (m'/ton) 17645.5

Table 7 Water footprint of beef cattle

unit: m'/ton

Animal Water from Water footprint
nima

drinking servicing feeding This study Reference
Beef cattle 70.6 20.6 17645.5 17736.7 10586.0*

! Hoekstra A.Y. and Hung P. Q. (2002)
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Table 8 Total water from drinking and servicing of swine

Kind of animal: Swine Water from drinking Water from servicing
(Farming system: Industrial) Piglet Adult Piglet Adult
Age (month) 0.4 6.2 0.4 6.2
Daily consumption (I/day/bird) 1.8 14.0 5.0 50.0

Live weight of animal at 0,088
slaughter (ton)
0.3 28.2 0.7 100.6

28.4 101.3

Total water required (m'/ton)

Table 9 Total water from feeding of swine

Feed quantity WF of crop Water from feeding

Feed crop (kg/animal) (m'/ton) (*/animal) (m’/ton)
Maize 0.13 1039.7 132.6 1510.0
Wheat 0.06 1060.2 63.8 727.1
Rice straw 0.01 1060.6 7.1 81.3
Soybean meal 0.05 2796 140.6 1601.7
Palm&Rapeseed residues 0.03 876 28.2 321.6
Others (Molasses etc.) 0.03 182 6.1 69.8
Total water required (m'/ton) 4311.4

Table 10 Water footprint of swine

Unit: m’/ton
. Water from Water footprint
Animal . . B .
drinking servicing feeding This study Reference
Swine 28.4 101.3 4311.4 44411 2802.0

! Hoekstra A.Y. and Hung P. Q. (2002)
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Table 11 Total water from drinking and servicing of broiler chicken

Kind of animal: Water from drinking Water from servicing
Broiler chicken
. . . Chick Adult Chick Adult

(Farming system: Industrial)
Age (week) 0.0 16 0.0 16
Daily consumption (I/day/bird) 0.0 0.2 0.0 0.1
Live weight of animal at

.002
slaughter (ton) 0.00
Total water required (m’/ton) 00 51 o1 00 25 25

Table 12 Total water from feeding of broiler chicken

Feed quantity WF of crop Water from feeding

Feed crop (kg/bird)  (mw/ton)  (m/bird)  (m'/ton)
Maize 1.49 1039.7 1.6 890.0
Wheat 0.70 1060.2 0.7 428.5
Rice straw 0.08 1060.6 0.1 47.9
Soybean meal 0.59 2796 1.6 944.0
Palm&Rapeseed residues 0.38 876 0.3 189.5
Others (Molasses etc.) 0.39 182 0.1 41.1
Total water required (m'/ton) 2541.1
Table 13 Water footprint of broiler chicken
Unit: m’/ton
. Water from Water footprint
Animal . . . 5
drinking servicing feeding This study Reference
Broiler 5.1 25 2541.1 2548.7 1849.0"
chicken

! Hoekstra A.Y. and Hung P. Q. (2002)
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Table 14 Study crops and HS-code (1)

Crops HS-code Crop description

100190 Wheat nes and meslin

Wheat
100110 Durum wheat
100610 Rice in the husk (paddy or rough)
100620 Rice, husked (brown)

Rice
100630 Rice, semi—milled or wholly milled

Grain 100640 Rice, broken
crops

Barley 100300 Barley
100200 Rye
100700 Grain sorghum

Others
100810 Buck wheat
100890 Cereals unmilled nes
070190 Potatoes, fresh or chilled nes

Root and .
tuber crops 071420 Sweet potatoes, fresh or dried,
whether or not sliced or pelleted
100590 Maize(corn) nes
Maize
100510 Maize(corn) seed
071332 Beans, small red(Adzuki)
071390 Leguminous vegetables
Pulse crops

120100 Soya-beans
230400 Soya—bean oil-cake&oth solid residues

_24_



Table 15 Study crops and HS-code (II)

Crops HS-code Crop description
070490 Cabbages
070511 Cabbage lettuce(headlettuce)
070970 Spinach, N-Z spinach & orache spinach
070200 Tomatoes
070700 Cucumbers and gherkins
070960 Peppers of the genus Capsicum
070310 Onions and shallots

Vegetables 071220 Onions dried but not further prepared

070320 Garlic
070610 Carrots and turnips
081010 Strawberries
080711 Watermelons
080719 Melons
091010 Ginger
070990 Others (pumpkin)
080520 Mandarins
080810 Apples

Fruits 080820 Pears and quinces
080930 Peaches including nectarines
080940 Plums and sloes ,fresh
080610 Grapes
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Table 16 Trade of crops and VW in Korea from 2006 to 2010

(Mm?® = 10°m*)

Import (1000 ton / Mm?) Export (1000 ton / Mm?)
Crops Crop Green Blue Total Crop Green Blue Total
water water water water water water
Wheat 16027 27004 1433 28436 0 0 0 0
Grain Rice 1497 1444 892 2336 6 2 4 6
crops DBarley 166 203 10 213 0 0 0 0
Others 168 255 8 263 0 0 0 0
oo R T I S IR R
Maize 45136 29565 2710 32275 0 0 0 0
Pulse crops 15716 31729 675 32403 213 596 0 596
Vegetables 982 187 8 195 162 100 2 102
Fruits 181 37 14 51 178 107 0 107
Total 79962 90430 5756 96186 559 805 6 811
Table 17 Imports of crops and VW in Korea from 2006 to 2010
Import Import Virtual water import (Mm?3)
Crops from (1000 ton)  Green Blue Total
Wheat USA 7326 13695.5 673.3 14368.8
Ukraine 2760 4761.0 52.0 4812.9
Canada 1984 2651.6 9.4 2661.0
Australia 1774 3544.3 29.2 3573.5
China 1392 1142.2 648.3 1790.4
Total 16027 27003.6 1432.7 28436.3
Rice China 813 593.3 265.7 859.0
USA 431 241.4 483.8 725.2
Grain Thailand 246 601.7 123.8 725.4
Crops Total 1497 1443.7 892.5 2336.2
Barley  Australia 94 154.0 7.4 161.4
China 51 28.3 1.4 29.8
Canada 13 11.6 0.1 11.7
Total 166 202.9 10.1 213.0
Others China 119 149.6 2.9 152.5
Canada 22 40.5 0.4 40.9
USA 21 51.4 4.2 55.6
Total 168 254.9 7.7 262.6
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Table 18 Imports of crops and VW in Korea from 2006 to 2010

Import Import Virtual water import (Mm?)
Crops from (1000 ton)  Green Blue Total
Root and USA 48 2.5 4.2 6.8
Tuber crops Australia 30 1.5 3.0 4.5
Total 89 8.3 7.3 15.6
Maize USA 35061 18316.9 2218.9 20535.8
China 5201 4115.3 383.4 4498.8
Brazil 2552 4136.0 1.4 4137.4
Romania 780 790.5 15.1 805.6
Argentina 686 717.1 9.6 726.7
Total 45136 29565.5 2709.5 32275.0
Pulse crops Brazil 6313 12407.5 4.7 12412.2
USA 3911 5829.3 345.2 6174.4
Argentina 2271 3944.2 10.0 3954.2
India 1760 6193.9 32.9 6226.8
China 1253 2922.4 279.6 3202.0
Total 15716 31728.6 674.7 32403.3

Table 19 Imports of crops and VW in Korea from 2006 to 2010

Import Virtual water import (Mm?)
Crops Import from
(1000 ton) Green Blue Total
Vegetables China 860 168.1 5.1 173.3
New Zealand 83 12.9 1.1 14.0
USA 28 3.7 1.0 4.7
Total 982 200.0 7.7 195
Fruits Chile 134 28.0 0.5 28.4
USA 38 6.1 9.1 15.2
Iran 7 1.4 4.3 5.8
Total 181 37.1 14.1 51
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Table 20 Exports of crops and VW in Korea from 2006 to 2010

Export Virtual water import (Mm?)
Crops Export to
(1000 ton) Green Blue Total

Rice Australia 4 1.5 2.5 4.0
USA 1 0.4 0.6 1.0

New Zealand 1 0.4 0.6 1.0

Total 6 2.7 3.8 6

Pulses Japan 119 332.7 - 332.7
crops Malaysia 51 142.6 - 142.6
Vietnam 21 58.7 - 58.7

Indonesia 20 55.9 - 55.9

Total 213 596.1 - 596
Vegetables Japan 109 95.3 0.7 96.0
Taiwan 43 4.1 0.7 4.7

Singapore 3 0.3 0.3

Canada 2 0.1 - 0.1

Total 160 99.8 1.8 102

Fruits Taiwan 75 32.6 - 32.6
USA 50 21.0 - 21.0

Malaysia 19 27.1 - 27.1

Total 175 102.7 - 102
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Table 21 Internal and external water footprint in Korea from 2006 to 2010

Internal water footprint (Mms?)

External water footprint (Mm?)

Crops
Green Blue Total Green Blue Total
Wheat 86 0 86 27004 1433 28436
Grain  Rice 9495 15533 25028 1444 892 2336
Crops Barley 807 0 807 203 10 213
Others 150 0 150 255 8 263
Root & 1008 0 1008 8 7 16
tuber crops
Maize 408 0 408 29564 2710 32274
Pulse crops 1840 0 1840 31729 675 32403
Vegetables 5254 666 5921 187 8 195
Fruits 4264 0 4264 37 14 51
Total 23314 16199 39513 90430 5756 96186
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Fig. 12 Water savings of virtual water trade in Korea

Table 22 Net imports and national water savings of virtual water

trade in Korea

Net import National water savings
(1000 ton / Mm?) (Mm?)
Crops
. Green Blue Total | Green Blue Total
Quantity

water water water water water water

Wheat 16027 27004 1433 28436 | 16992 0 16992

Grain Rice 1491 1441 889 2330 547 534 1082
crops Barley 166 203 10 213 132 0 132
Others 168 255 8 263 368 0 368

Root & 89 8 7 16 15 0 15

tuber crops

Maize 45136 29564 2710 32274 | 46928 0 46928
Pulse crops 15503 31133 675 31807 | 46834 0 46834
Vegetables 820 87 6 93 81 0 81
Fruits 3 =70 14 -56 -26 0 -26
11187 11240

Total 79403 89625 5750 95376 9 534 5
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Table 23 Trade of crops and VW in World (M:10°, G: 10%)

Amount of trade (Mton / Gm?)

Crops Quantity Green Blue Total

water water water
Wheat 674.9 1023.8 34.0 1057.8
Grain Rice 148.8 246.9 136.7 383.5
Crops Barley 124.9 136.1 5.3 141.3
Others 37.0 46.3 2.1 48.4
Root and tuber crops 44.8 4.5 1.8 6.2
Maize 531.2 423.0 28.5 451.5
Pulse crops 712.6 1329.6 30.8 1360.4
Vegetables 156.7 21.1 6.9 28.0
Fruits 105.3 43.2 14.7 58.0
Total 2536.1 3274.5 260.8 3535.2
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Table 24 Exports of crops and VW in the World (1)

Export Virtual water export (Gm?)
Crops Exporters (Mton) Green Blue Total
Grain Wheat USA 152.0 284.2 14.0 298.2
CTODpS CANADA 101.0 135.0 0.5 135.5
FRANCE 85.2 49.5 0.1 49.7
RUSSIAN FED 64.5 148.3 2.0 150.3
ARGENTINA 37.3 66.0 0.4 66.4
GERMANY 36.6 21.9 0.0 21.9
Total 674.9 1023.8 34.0 1057.8
Rice THAILAND 44 .4 117.1 24.1 141.2
USA 19.9 10.5 21.0 31.5
VIET NAM 19.9 29.4 4.6 34.0
INDIA 18.8 37.8 12.3 50.1
PAKISTAN 16.7 16.1 53.0 69.1
CHINA 4.9 3.8 1.7 5.5
URUGUAY 4.1 4.3 3.6 7.9
ITALY 3.8 3.1 2.4 5.5
Total 148.8 246.9 136.7 383.5
Barley FRANCE 24.9 13.2 0.1 13.3
UKRAINE 22.7 31.9 0.4 32.3
AUSTRALIA 13.9 22.8 1.1 23.9
RUSSIAN FED 9.7 21.3 0.5 21.8
GERMANY 94 4.7 0.7 5.5
CANADA 9.4 8.4 0.1 8.4
Total 124.9 136.1 5.3 141.3
Others USA 18.3 19.7 1.3 21.1
ARGENTINA 5.2 5.4 0.1 5.5
GERMANY 3.9 3.4 0.2 3.5
POLAND 1.7 2.3 0.0 2.3
CHINA 1.0 1.4 0.0 1.4
FRANCE 1.0 1.6 0.1 1.6
Total 37.0 46.3 2.1 48.4
Root and FRANCE 9.5 0.8 0.2 0.9
Tuber crops GERMANY 7.5 0.6 0.1 0.7
NETHERLANDS 4.2 0.3 0.0 0.3
BELGIUM 3.6 0.3 0.0 0.3
CANADA 2.0 0.3 0.1 0.3
USA 1.9 0.1 0.2 0.3
CHINA 1.8 0.4 0.0 0.4
Total 44.8 4.5 1.8 6.2
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Table 25 Exports of crops and VW in the World (2)

Export Virtual water export (Gm?)
Crops Exporters (Mton) Green Blue Total
Maize USA 284.5 148.7 18.0 166.7
ARGENTINA 66.8 69.9 0.9 70.8
BRAZIL 39.9 64.7 0.0 64.7
FRANCE 30.3 12.9 2.8 15.7
HUNGARY 18.9 12.0 0.0 12.0
UKRAINE 16.7 17.7 1.4 19.1
INDIA 10.7 23.9 1.1 25.0
CHINA 8.5 6.7 0.6 7.3
Total 531.2 423.0 28.5 451.5
Pulse USA 230.2 348.6 20.7 369.3
crops BRAZIL 193.8 399.4 0.2 399.6
ARGENTINA 169.0 311.2 0.8 312.0
INDIA 23.8 83.7 0.5 84.2
NETHERLANDS 23.3 41.1 1.4 42.6
PARAGUAY 21.8 51.8 0.0 51.8
Total 712.6 1329.6 30.8 1360.4

Table 26 Exports of crops and VW in the World (3)

Export Virtual water export (Gm?)

Crops Exporters (Mton) Green Blue Total
Vegetables MEXICO 20.0 2.4 1.3 3.7
SPAIN 19.9 1.1 1.0 2.1
NETHERLANDS 18.9 0.8 0.1 0.9
CHINA 18.3 4.4 0.1 4.6
USA 9.7 1.0 0.6 1.6
INDIA 8.1 1.6 0.4 1.9
TURKEY 4.3 0.4 0.3 0.7
ITALY 3.5 0.4 0.1 0.5
Total 156.7 21.1 6.9 28.0
Fruits SPAIN 13.3 4.2 2.7 6.9
CHINA 11.2 9.5 0.4 9.9
CHILE 9.6 2.3 0.7 3.0
ITALY 9.4 2.6 0.5 3.1
USA 8.3 1.3 2.0 3.3
NETHERLANDS 5.5 2.3 0.2 2.6
SOUTH AFRICA 4.6 1.3 1.0 2.3
Total 105.3 43.2 14.7 58.0
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Table 27 Imports of crops and VW in the World (1)

Virtual water import

Import
Crops Importers (Gm?®)
(Mton) Green Blue Total

Grain Wheat EGYPT 43.9 82.7 2.0 84.7
CTODPS ITALY 33.8 37.4 1.7 39.1
BRAZIL 30.2 53.7 1.3 55.0
JAPAN 28.3 49.5 1.9 51.4
ALGERIA 28.2 23.9 1.4 25.3
SPAIN 24.7 27.0 0.7 27.7
NETHERLANDS 23.2 14.3 0.8 15.1
INDONESIA 18.9 32.2 0.9 33.1
Total 674.9 1023.8 34.0 1057.8
Rice PHILIPPINES 8.8 14.7 3.9 18.7
COTE DIVOIRE 6.1 11.6 5.3 16.8
SAUDI ARABIA 5.4 9.5 5.6 15.1
NIGERIA 5.4 12.8 3.2 16.0
UNITED ARAB EM. 5.1 8.2 8.4 16.6
IRAN ISLAM. REP 5.0 8.8 6.5 15.4
IRAQ 4.8 8.5 4.1 12.6
SOUTH AFRICA 4.5 10.1 3.7 13.8
MEXICO 4.2 1.9 3.7 5.5
Total 148.8 246.9 136.7 383.5
Barley SAUDI ARABIA 35.8 50.0 1.8 51.8
NETHERLANDS 9.6 5.1 0.3 5.4
GERMANY 8.6 4.9 0.2 5.1
BELGIUM 7.0 3.8 0.1 3.8
CHINA 6.7 8.2 0.3 8.5
JAPAN 6.2 8.0 0.5 8.6
Total 124.9 136.1 5.3 141.3
Others MEXICO 9.2 9.8 0.6 10.4
JAPAN 5.9 6.5 0.3 6.8
SPAIN 4.3 4.1 0.2 4.3
NETHERLANDS 2.4 3.8 0.1 4.0
GERMANY 2.2 3.0 0.1 3.0
CHILE 1.7 1.7 0.0 1.8
SUDAN 1.3 1.6 0.1 1.6
Total 37.0 46.3 2.1 48.4
Root and NETHERLANDS 8.1 0.7 0.1 0.8
Tuber crops SPAIN 3.8 0.3 0.1 0.4
BELGIUM 3.6 0.3 0.1 0.3
GERMANY 2.7 0.3 0.1 0.4
ITALY 2.3 0.2 0.1 0.2
UNITED KINGDOM 2.0 0.2 0.1 0.3
RUSSIAN FED 1.9 0.2 0.2 04
USA 1.9 0.3 0.1 0.3
Total 44.8 4.5 1.8 6.2

_45_



Table 28 Imports of crops and VW in the World (2)

Import Virtual water import (Gm?)

Crops Importers (Mton) Green Blue Total
Maize JAPAN 86.7 48.0 5.4 53.4
KOREA REP. 45.1 29.6 2.7 32.3
MEXICO 43.4 22.8 2.7 25.5
EGYPT 25.7 18.3 1.8 20.1
SPAIN 23.9 22.0 1.3 23.3
TAIWAN (POC) 23.2 16.4 1.4 17.8
COLOMBIA 17.4 13.6 0.8 14.5
IRAN ISLAM. REP 16.3 21.4 0.3 21.7
Total 531.2 423.0 28.5 451.5
Pulse CHINA 203.2 383.3 9.0 392.3
crops NETHERLANDS 49.5 92.3 0.7 93.1
GERMANY 31.8 57.2 1.5 58.7
SPAIN 31.4 59.1 0.5 59.6
JAPAN 29.5 55.6 2.5 58.2
MEXICO 26.0 39.1 2.3 41.4
FRANCE 21.8 38.6 1.5 40.0
ITALY 21.0 39.1 0.6 39.6
Total 712.6 1329.6 30.8 1360.4

Table 29 Imports of crops and VW in

the World (3)

Import Virtual water import (Gm?®)

Crops Importers (Mton) Green Blue Total
Vegetables USA 27.3 3.7 1.4 5.1
GERMANY 15.7 0.9 0.4 1.3
UNITED KINGDOM 9.1 0.8 0.3 1.1
RUSSIAN FED 8.3 1.1 0.6 1.7
FRANCE 7.9 0.5 0.3 0.9
CANADA 7.8 0.8 0.5 1.3
NETHERLANDS 5.9 0.8 0.2 1.0
MALAYSIA 3.8 0.8 0.1 0.9
JAPAN 3.4 0.8 0.1 0.9
Total 156.7 21.1 6.9 28.0
Fruits RUSSIAN FED 12.2 7.1 2.0 9.2
GERMANY 10.2 3.3 1.0 4.2
UNITED KINGDOM 8.0 2.5 1.0 3.6
NETHERLANDS 6.2 1.9 0.7 2.6
USA 5.7 1.7 0.5 2.2
FRANCE 4.9 1.5 0.7 2.2
VIET NAM 2.3 2.2 0.1 2.3
Total 105.3 43.2 14.7 58.0
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Table 30 Degree centrality of VWT (06-'10)

Hl
=V A R A o

off
ai do &

EN

Degree centrality of link

Degree centrality of VWT

Countries
In-Degree Out-Degree In-Degree Out-Degree
CHINA 0.16 0.63 1.94 0.23
JAPAN 0.18 0.13 0.87 0.00
NETHERLANDS 0.35 0.45 0.64 0.25
EGYPT 0.18 0.30 0.57 0.01
SPAIN 0.27 0.33 0.56 0.10
MEXICO 0.07 0.13 0.55 0.05
GERMANY 0.32 0.44 0.45 0.22
KOREA REP. 0.14 0.07 0.45 0.00
ITALY 0.29 0.31 0.44 0.06
BRAZIL 0.11 0.51 0.37 2.24
THAILAND 0.18 0.65 0.24 0.68
USA 0.27 0.82 0.21 4.18
RUSSIAN FED 0.31 0.41 0.14 0.83
CANADA 0.18 0.51 0.12 0.77
INDIA 0.17 0.52 0.08 0.77
ARGENTINA 0.05 0.59 0.06 2.18
UKRAINE 0.20 0.45 0.02 0.52
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Fig. 20 Out-Degree centrality of VWT ('06-'10)
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Fig. 21 In-Degree centrality of VWT (06-'10)
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Centrality Analysis of VWT
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Fig. 22 Out-Degree centrality of GWT ('06-'10)
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Centrality Analysis of VWT
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Table 31 Grain crops and HS-code

Crops HS-code Crop description
100190 Wheat nes and meslin
Wheat
100110 Durum wheat
100610 Rice in the husk (paddy or rough)
100620 Rice, husked (brown)
Rice Rice, semi—milled or wholly milled, whether or not
100630 )
polished or glazed
100640 Rice, broken
Barley 100300 Barley
100200 Rye
100700 Grain sorghum
Others
100810 Buck wheat
100890 Cereals unmilled nes
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Table 32 Forage crops and HS-code

Crops HS-code Crop description
100590 Maize(corn) nes
Maize
100510 Maize(corn) seed
120100 Soya-beans
230400 Soya-bean oil-cake & solid residues
Pulse crops
071332 Beans, small red(Adzuki)
071390 Leguminous vegetables
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05 kg/yroll A 20108 0.7 kg/yr=2 2% F713 7oz ey
o FF= W2 198549 10.7 kg/yroll A 20054 114 kg/yre
2 A% FUteiurb olF AFE hste AEgS HArh @A
Arxwel L7 22 19854 986 kg/yrob 266 kg/yrol A
2005 1455 kg/yr, 447 kg/yr, 2009 1525 kg/yreb 47.7

kg/yri A Z718 Ao eyt dydon =w
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Table 33 The per capita net food supply for 12 food categories in

1985, 1990, 1995, 2000, 2005, 2006-2010 (KREIL 2011) (unit: kg)

Categories 1985 1990 1995 2000 2005 2006 2007 2008 2009 2010
Cereals 185.4 1754 1731 166.8 150.5 151.2 149.3 149.1 139.3 145.1
Starch 119 110 11.0 11.8 17.0 145 129 141 137 138
roots
Pulse 107 103 11.1 107 114 11.0 112 9.7 9.8 10.4

Tree nuts 0.8 0.5 1.7 1.5 1.3 1.5 1.5 1.4 1.5 1.5

Oil crops 0.5 0.7 1.3 0.7 0.7 1.0 0.7 0.7 0.8 0.7

Vegetables 98.6 132.6 160.6 1659 1455 153.8 149.2 153.6 152.5 1322

Fruits 26.6  29.0 39.1 40.7 447 419 454 440 477 442
Meat 163 236 327 375 36.6 384 409 407 433 435
Eggs 6.3 7.9 8.6 8.6 9.1 9.4 9.5 9.4 10.0 9.9
Milks 19.2  31.8 385 493 540 539 552 528 533 57.0
Sugars 11.7 153 178 179 212 212 202 237 238 227
Oil & Fats 9.2 143 142 159 187 181 182 123 133 139
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Table 34 The green, blue and grey water footprint of crops

= =
W 55 B, AR A%, 44 2 a7 5 2

of =7 7Ieh, F7F 7|H
Soll 3 green, blue ¥ grey
A olE fste] H 59 (2006-2010

o?ﬂ rUE
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St
rlr
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N

ik
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~ g of

A=

3
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Al
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2 rr
ol
o
do
ol
£
°
il
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Ll
iie]
ofo
_OL
32
O

Green Blue Grey Total

Categories Crops water water water water
(m3/ton) (m3/ton) (m3/ton) (m3/ton)

wheat ('2) 1,060.2 - - 1,060.2

white rice (1)) 382.3 625.3 61.4 1,068.9

Cereals barley (}.2]) 795.9 - - 795.9
maize (Z4F) 1,039.7 - - 1,039.7

cereals, other (3r#%7]Eh)  2,298.1 - - 2,298.1

Starch Potatoes (#A}) 135.8 - - 135.8

roots Sweet potatoes (IL7-1}) 370.0 - - 370.0
Soy beans (Th5) 3,346.7 - - 3,346.7

Pulse Red beans (&) 3,166.9 - - 3,166.9
Pulses, other (F++F7]1€hH 2,644.0 - - 2,644.0

Sesame (Z71) 5,556.5 - - 5,556.5

. : EPN
0il crops Oil crops, others (£ 4545.0 - - 4545.0
7 71Eh
Vegetables (A} 4&+) 114.7 23.2 - 137.9
Fruits (IAF) 573.1 - - 573.1




o 19854, 1990, 19951, 2000, 20059 % 2006-2010% &<t
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Table 35 % Fig. 403 #o. &4E&E A¥E 53
1985 el += 2649 m'/yrelal, 19954 o= 2754 m'/yro® tha
S7hekAY Hl=d s FAskA T s R 20051 2 2010
o= Z+7} 252.6 m'/yret 240.7 m'/yro® FasteE Ads B

o,

o 198593 2010ds TAHO=E
a

F7F pastas,

338 %, }EF= 664 %=

o &= vl wE 1909 EEAEe 19859 2649 m
20108 240.7 m'/yrel Al oF 9.1 % FFAsF AN sAE
< 3335 kg/yroll Al 3472 kg/yro= 41 % F7HE

Atk ol MmA TR (%] el
o pasta, w9 gl we Ak 2
Zetg 7] WEow dew

Table 35 Water footprint for the net food supply per
categories during the years 1985-2010. (unit: m®)

A

i F

]3]7
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o0 i e m{n

A

7 Hge Avuw, IR T

19.8 %9} 34 %0191,

NRE 34 % 2% Z7Hgch @ FARE 50 %, AxFE
) -5-

2 2oz 3739

2 2

Al
&

A=

AL

s}

fyrol A
2]

JERy)

H
H| 7}

capita for crop

Water
; 1 1 1 2 2
Items footprint 985 990 995 000 005 2006 2007 2008 2009 2010
Green 1075 1033 1100 1122 1057 1059 1044 1022 949 1009
Blue 801 755 692 612 520 526 518 539 508 509
Cereals
Grey 79 7.4 6.8 6.0 51 52 5.1 53 5.0 5.0
Total 1955 1863 1859 1794 1629 1637 1612 1614 1507 1568
Starch .
29 2.6 24 2. ) 2. 2. . 2. X
roots Green 7 34 2.9 2.7 3.1 29 3.0
Pulses Green 354 334 360 347 370 3H8 364 312 316 337
Oil . .
2.4 34 6.6 3. ) ! : ) . X
crops Green 8 36 5.0 36 35 4.1 36
v Green 113 152 184 190 167 176 171 176 175 152
ege— _ _
tables Blue 1 37 39 3.4 36 35 3.6 35 31
Total 136 183 221 229 201 212 206 212 210 182
Fruits Green 152 166 224 233 256 240 260 252 273 253
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Fig. 40 Total water footprint for the net food supply per

capita for crop categories during 1985-2010.

Table 36 Green, blue @ grey water® J-%3to] e 23
olt}. Green water+= 19851 174.7 m’/yrol A, 19954 1958 m’
/yro 2 F7F AES Holtprl 20109 181.7 m'/yro= 7HAs)
= AL Ryl xR 1985 eF vl A= Z=IHAME BY
t}. oA blue watere] 7% 19851 82.4 m’/yro] A 7H20001 ol
65.0 m/yro&= 7Aska, 20104 540 m'/yroZ A &EH0 A

FS BT Grey water® 7%, blue water +AFgH 7
e AT Blue®t Grey water’} A &X o2 Ak o
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Table 36 Green, blue and grey water footprint for the net food supply
per capita during 1985-2010.

Water
footprint

1985 1990 1995 2000 2005 2006 2007 2008 2009 2010

Green
Blue
Grey
Total

1747 1745 1958 1957 1921 191.2 1901 1828 1783 1817
824 786 729 650 554 562 552 575 544 540
79 74 6.8 6.0 5.1 52 5.1 5.3 5.0 5.0
2649 2605 2754 2668 2526 2526 2505 2456 237.7 240.7
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Fig. 41 Trends in food self-sufficiency rates (SSR) during the year
1975-2010 and targets food SSRs during the years 2015 and 2020

(KREIL 2011; KREI and MIFAFF, 2011)
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Table 37 Domestic consumption (Cons.) and production (Prod.)

scenarios and food self-sufficiency rate (SSR) for the years 2015 and
2020 (KREI and MIFAFF, 2011)

2015 2020

Crop / Food Cons. Prod. SSR Cons. Prod. SSR

(1000 tons) (1000 tons) (%) (1000 tons) (1000 tons) (%)
White rice 4,367.0 4,280.0 98.0 4,136.0 4,053.0 98.0
Wheat 1,960.0 195.0 9.9 1,890.0 284.0 15.0
Barley 295.0 92.0 31.2 295.0 92.0 31.2
Pulses 468.0 170.0 36.3 498.0 201.3 40.4
Starch roots 851.1 840.0 98.7 851.1 840.0 98.7
Vegetables 11,200.0 9,630.0 86.0 11,200.0 9,300.0 83.0
Fruits 3,625.0 2,900.0 80.0 3,867.0 3,020.0 78.1
Bovine meat 517.0 232.0 44.9 543.0 258.0 47.5
Pig meat 952.0 762.0 80.0 976.0 781.0 80.0
Poultry 635.0 508.0 80.0 701.0 561.0 80.0
Milk 3,111.0 2,027.0 65.2 3,142.0 2,015.0 64.1
Eggs 624.0 618.0 99.0 656.0 649.0 98.9
Bulky feed 6,777.0 5,907.0 87.2 7,931.0 7,099.0 89.5
Formula feed 18,342.0 4,432.0 24.2 18,035.0 4,432.0 24.6
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o 202019 A, winle} mEel Ae 27 7164 Wvkm' 2 40.3
Wby A ZF Ao, We 2839 Wby E7hE ek 3 AR
AMAaFE 224 Wby D 556 WMyl AEta, TR A&
F= zbzF 1700 Wukm 2 203.8 WRhm Ul F7F AQFHE Ao
2 FA5Ah

o 20159 AY AAHE Hx AHFATES TFHA717] A8 24
3 AR LQHE S5 A HE AR, AiFolA
Arste AoE, 1 9 I, F, FAFAA FUEkE HeE Y
B}y, ol gk ek 2020 ol A= 1 gholl A Abolr) &
A9 fARS A &S YER QAT

Table 38 Virtual water use (VWU) for consumption and production

during 2006-2010 (average), 2015 and 2020

Food Water Consumption (Mm3) Production (Mm3)
items oo 29065 5015 2020 298" 2015 2020
Green 1,852.6 1,669.3 1,581.0 1,805.5 1,636.0 1,549.3
Blue 3,030.6 2,730.7 2,586.2 2,953.4 2,676.3 2,534.3
White rice
Grey 297.4 267.9 253.8 289.8 262.6 248.7
Total 5,180.6 4,667.9 4,421.0 5,048.7 4,574.9 4,332.3
Barley Green 258.7 234.8 234.8 113.5 73.2 73.2
Wheat Green 2,267.3 2,078.0 2,003.8 17.2 206.7 301.1
Srt(;g;h Green  206.6 183.2 183.2 203.2  180.8  180.8
Pulses Green 1,462.3 1,563.1 1,663.3 502.3 567.8 672.3
Green 1,217.4 1,284.5 1,284.5 1,112.8 1,104.4 1,066.6
Vegetables Blue 246.5 260.1 260.1 225.3 223.6 215.9
Total 1,463.9 1,544.5 1,544.5 1,338.1 1,328.0 1,282.5
Fruits Green 1,569.3 2,077.7 2,216.4 1,527.1 1,662.1 1,730.9
Total 12,408.7 12,349.2 12,267.0 8,750.1 8,593.5 8,573.1
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Table 39 Difference between the average VWU for production in
2005-2009 and 2015 (or 2020)

Food Water Consumption (Mm3) Production (Mm3)
items o 096 9015 2020 X0 2015 2020
Green - -183.3 -271.6 - -169.5 -256.2
. Blue -  -299.9 -4444 - -277.1  -419.1
Rice
Grey - -29.5 -43.6 - -27.2 -41.1
Total - -512.7 -759.6 - -473.8 -716.4
Barley Green - -23.9 -23.9 - -40.3 -40.3
Wheat Green - 189.3 263.5 - 189.5 283.9
Starch o een - 934  -234 - 904 -224
roots
Pulses Green - 100.8 201.0 - 65.5 170.0
Green - 67.1 67.1 - -8.4 -46.2
Vegetables Blue - 13.6 13.6 - -1.7 -9.4
Total - 80.6 80.6 - -10.1 -55.6
Fruits Green - 508.4 647.1 - 135.0 203.8
Total - -59.5 -141.7 - -156.6 -177.0
6,000
= m2006-2010 m2015 12020
§ 5,000 -
=
=
‘g 4,000 -
<
£
s
5 3,000
[
E
& 2,000
S
5
E 1,000 -
& &
=
0_

Rice Barley Wheat  Starch roots  Pulses Vegetables Fruits

Fig. 42 Water footprint for production during 2006-2010 (average),
2015 and 2020.
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Fig. 43 Uncertainty Analysis Procedure (Weidema, 1996)
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2459 g =2k AP 219 Penman Monteith =de] E3ha4-&

A8t 714245+ Tmean, RHmean, Rs, Wind¢} ¢3S =
=

7F4 3+ tF. Penman-Monteith ®-2 AlA| 21 7] FH(FAO)7E 7 dste] Al
AXo R 7 A AREEE W olth

0408 ACR,-G)+ 7 p{}{}j Uz:flez-es)
ET.= I+273
) A+wI+0.3477;)
where,

ETo : Potential ET (mm/day)

Rn : Net radiation at reference surface (MJ/m <day)
(ea-ed) . Vapor pressure difference between
saturated and actual(k Pa)

AN . Slope of vapor pressure curve versus temperature(kPa/cC)

: Psychrometric constant (kPa/C)
G . Soil heat flux density (MJ/m «day)
U2 . wind speed at 2 meters height (m/s)
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Table. 40 Data quality assessment criteria by Pedigree matrix

1 24e 7122 A3dolY
A o M= 7IZE FRHoR HIH HoH B A4S V2R
AZAA e doly
A3 e sz pEdow AZHA %L Holy
44 ARAL FAHE: AR
5 WA 4
1 AA% 71 2 S8 459 UE golg
g 2 AU T EA A o Gl ol
T3 ge el AAd Sof AAHolE ] T Folg
A, Ae Fo @3 2 ge Jzke digdolE Ee AME 5
. 5 T)zbel Aol E9xig wlolEl
5 B /I B @oyHesel @gdolE WEde ¢4
RalAY Eehda dlolH
1 A7dEe} 3d 0|8} Aol
2 drdEs6d ol Aol
a3 ATEESE 109 olsh ol
% 4 A7dmst 159 |3} ol
4 o ATHEES 159 ol Aok AL delE WHE @A
28 A%
1 A7t A9 dlolg
A2 Az A9e =3w A9 Wl
g 3 FAR AdEAE /1R Aee) HolH
B4 O fAR A AL P A9 oy
% MO ANEAS b Al HolE E: AR ge
> Ado] HolH
51 9T A A1, 34 3 23 ol
s 2 ATUAE g2 7de #4 2 24 oy
4 3 A7 24 2 24 HolE 1y g 7% oy
# 4 A9 AN B doly 1y 2L A%
45 g4 9 24s B9 doly 18y g 7%
Agolglo] RYEFHL ZAUL YA el aH 2 640
mmE Fate] AABATE o714 HFWAL Akl efsts 146w
havte A &stsdl, ol AA AAGe] 2929% ha F AU}



HA™ 50%9HS 1183 A o]ti(Won et al., 2011).

rd

WUtorest = Ae * ETc * 10

o 7]A,
WUtorest: J_E,-XH 2 2k %A]'%‘%t
A BAE ARG b, AR 50%2 719
A

MM 28 beta pert dist (min max average), =LAHES HJEILE
2= Zow 7HEE AT

Table. 41 Data quality assessment result of agricultural sectors

ok " -
ge AE A T AN w0 B
CHEEE B =% e (HE)
o
H Z 3 3 3 1 12 39.9% 13,161
7 2 3 3 3 1 12 3.6% 1,187
A A 2 3 3 3 1 12 5.4% 1,773
ZA 2 3 3 3 1 12 0.6% 191
2= 2 3 3 3 1 12 0.1% 34
=} A 2 3 3 3 1 12 0.3% 106
S 2 3 3 3 1 12 0.1% 35
=7 3 4 3 3 1 14 28.3% 9,344
%y 3 4 3 3 4 17 170% 5598

Table. 42 Probability distribution and simulation condition

SR Y Distribut :
o H 4 . :
F B Average n Max on Selection
ETc(mm) 515.5 SD: 37.47 Logistic 160 samples
2 A(1000 ha) 1,043.2 979.7 1,083.1 Triangle 160 samples
Yield(1000ton)  6,890.7 6,151.2 7,406.5 Triangle 160 samples
o = ETc(mm) 640 -10% +10%  Triangle  Experts
e Area(1000ha) 1,460 -10% +10% Triangle  Rule of thumb
Water use Depending on the type of g
G=AF  coeff. cultivation Umnzle  Istiommes
OFA] .
" Area (ha) Depending on the type of Triangle 2005 Statistics
cultivation
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53 B34 &4 A3
?:}Ej' Z]’—'EJ— 4 ] o Z}—g—, Tmean, RHmean, R, Wll’ld)oﬂ Eq'%‘ sensitivity
analysisE A A3, 7 FEFS Bl VA= AL AUFEEN AS
& 4 9, T2 wind¢t Solar radiation ¢l AS & 4 Utk
Rk Comelation View
Sensilivity: ET FAD-PM-JAN ETFAOQ-PM-7
100 D80 08 04D 020 <] 020
rrimean-son | [
T 36 37 38 39 4 41
Sunhours.4a afe ]
REA o RHmean] | 76
Wind (km/d}-7 | 403
Sunhours-7
Avg Temp-7

Fig. 45 Sensitivity analysis of crop water requirement of rice (Penman

Monteith equation)
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Statistics Forecast values
Trials 10,000
Base Case 780.5
Mean 784.1
Median 781.3
Standard Deviation 66.8
Variance 4457.0
Skewness 0.2371
Kurtosis 3.01
Coeff. of Variability 0.0851
Minimum 566.6
Maximum 1046.8
Range Width 480.2
Mean Std. Error 0.7

Sensitivity: CWH
-200% 00% 0% 0.0% 0%
ETéimm) _
Produchonion) e
Aseaiha) 5

Fig. 46 Sensitivity analysis of Crop water requirement estimation
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A

HE A 20033 Ve FEY ARY.
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6.1.2 A& A=x374
D 75 A=z
TEAZ d5e TG00, SIAE g Z Fibzdgo] AHE
i, ol tial 27 4% B =T B Y 2
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=2y - Ut =S Fsk oF 220171 AsiH Y Y B

vka] (Crushing): #3td thFE whafrlol] Bu viafste] o Fui
o] 7H84 AEol &7 HA st oy midE &8
Slurry)g FFolet F21 o]9 HlFL AxtiF9 o Hujrt =
=3

7}4 (Heating) : FF< 71235t @il d & Eof| T3] &3)A]
2tk 7FEAIZEE 100CH-2ollA 57108 7FEAZIH o] w A
Fol AA FHIAAA HA A2ZAS @ HE et AZT LS Y
A gt

A2 (Separating): #2]7]o] BHujo] Ffok nHAES Hg g

a1(Solidifying) : #El¥ T B4 70 80Col| EHA3HA

IAE 7tste] 3 AR SIAZRE Fabdao] AMEEY
AFol et s dslutavsS ol gsted olg2 v &3
st o thel 27 4% 5 7hsih

oo oo o A

Bean milk Extracting corn tea
‘ Bean production ‘ .
‘ Corn and corn hair ‘
‘ Settlement ‘
‘ Washing ‘
‘ Crushing ‘
‘ Cutting ‘
‘ Heating ‘
‘ Steaming ‘
‘ Separating ‘
1 _
Solidifying ‘Botﬂe production (PET) }7
T
Dewatering & forming ‘ Cap production (LDPE} }—
L
Washing ‘ Pure water production
Packing bean curd(100g) | Bottled corn tea blending(340mL) |

Fig. 47 Production process of bean curd and corn tea
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- §54% (Forming) : 79Ye°] U= FHEAN AR4HdE 23 §
13 FERE 5 FHS g B &9 Rt dRox o
HHe 21 JE 22 FEY JAA FHA g 2087HF A
U A8 dA FHRIF vheo] Ao

- A (Washing) : FH 3 ol Al gl FHe= FA A 17 34
4 AE BV ALY T ES Wl FA FREE] 3§
EoAE s FowA YAAZIT o7 Ao} HiitATE A
7hete] A%-g HAsHA "ot

2) S TR A=z

- ST TR o ¥ B kel o] WA S
TS 9852 FE FEHS AN T Az &7 FAF
EFete S FAAE HEA 96

3) A7) A=z

A7) AzA Fd
El7]9] BOMGIll of Materials, Z-AHAA)S 23l ZFoiy]

65%°l sigstes FA=de TEAT R, 201D. AEr19

FAFFLS FHAANA Al=xstq AE7] =HITFAN =H
Aieted, F8 FEFS O7 23004 B ukel Zo] 187 A
2HE 287) FFo] AHEEYH

AzgANA ANAA AHEFE =AM ARE BEIALH, AHE
AN = BaAH B AE] THAH S AET] BanEd A
A e st A48kt
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Unit pump

%

Transformer &
reactor

Cover plate

%

Weight balancer F

Base U assey

Frame upperflower
& duct B upper

‘ Front PCB }

%
Gaet |
%
%

Washing machine

(12 kg drum)

4{
4{ Inlet

Cabinet ‘

box & Duct
pipe

Door gasket & ‘
hose inlet

Frame door Ofl &

cover handle

{ Rotor assey
&stator assey

Top plate &
cabinet front

EMI filter

{ Valve assey ‘

Slope drum { BLDC fan motor
Fig. 48 Production process of washing machine (7-$-%, 2011, p 48)
Table. 43 Functional unit and data collection
T E =7 55 255 Fa% A
AXFel =51 Al
71 BAMY = 7R CALY &4 FHAE .
e == 100 340 mL 34
< (=3 g) ( m H) (e lng)
48
M EF7] 2
45 7 =3 s44 Us A
1‘:1_7‘_" = A = Y
A HeAEE AT AR=FAAA 287 AANFEF
Az AAAE, -8 F AH AHEE 29 & 1871 |
D}; AEA, AxFHY A YRAS 2 A
= ofJAR] AMEEF Z FAAA Y AEH
A
TE O saaa we aHeA Be  nE
@A
Cutof
uf 95% 95% 65%
¥ A-H MEE ASE(T1kg/3), T AA, L8 (d3A)
R P e =
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HE

THAF] BT Ay A

6.2 TE THEAF

6.2.1 5 Abel

5 100g A4tel B agt SAREEFS T 1,488 Lolal o5 FHAlxet
A= el AR ARae 21l EHsta, dEREE A5, 5 FA
Hjo a3k EARE O] 1427 L= &4 A AXRss T4 71718
SAAA Bag Eo] 90.8%E AL HAE HIEI} BdE FECA

2AEFe HEE Ao BAHAT,

Table. 44 Direct water use for 100g bean curd production

BAA 7171854 Al

R A= g4 A 2 2
E}\(]If_% 0.972 0.9072 10.692 0.108 8.920 21.6
H] &(%) 4.5 4.2 49.5 0.5 41.3 100

Table. 45 Input materials and energy for bean curd production

100g 71&
3L 1= A=
95
3= RS 500.0 gFgFr
L ES TAT 21.6 L
4 K= 13.8 kwh
A=)
7 FAF 0.033 L
871(PE) 2.62 g
I Epp 0.48 g

Table. 46 Results of water use for bean curd by unit process

3 3 A A ikl Az E%

=AHEFL) 1,482 1,427 21.6 0.04
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=| Bk 5
Filling 27l 45 S48,

2.0% Filing B
I —

2121
HEEE,
413

3

FrErdAE Axster F 124209 Eo] Tasty, olF
ZA-EFE 097 L, S 1233 L7t 289 Aog 2450 1H
T7F AA BAREEFS 99%0l/de] AAEt L AR e 1%H| otk 99%
o] HFF M B FES AXse AL AFS @ PETE A
AehEd Be A7 Bady] WEelth wEkx &9 Aol g &
A8 SAEFS AR Y F U= U 2 7 ok

PP
=]

1%

»

LPG
LDPE, 3.7 .
LNG, 0.041 0.0001

Fig. 50 Water footprint inventory of corn tea production (unit: L)
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6.2.3 Ag7] EALETE 4 A3

oz TH2 A7) Az - AR IE SARETE AAHAAE YERd A
o2 Ag7] & tE 593 AHE A4S, T EAREES 108804 L= &
A=A, ARt b7 47 80,607 L, 28,197 LE A7t 74%°]
At GAE EALR S AHEY, ARFHSEA 20%, AxTA 1%, A
|HA 19%=2 FHEHACERE ALETAS] SAREHS] dito] Taj A
o2 AgHEn. &Y AE7] AHEEAARA -, 201D Hlws] 2
d, AERFHEGAY AR EFS ol A7 ARV} 16.7%H = A
ERgtal, AREEAIE oWl ATARIt AA vEbstET, o= o] ATl
A EE EAEAIFDOB7E 719 LA DBe] EAREAISF7E WA WE
W] wEelt.

HEE
|HE

AL

E R
[ )
1
4 Hr

Fig. 51 Water footprint inventory of washing machine (unit: L)
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Fig. 52 Comparison of water use of washing

machine with previous study
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WATER FOOTPRINT ASSESSMENTS

PPLICATION IN CORPORATE WATER STEWARDSHIP
EPTEMBER 2010

From forest to paper

a water footprint case study
Sami Lundgren

Director, Environment tal Services

Fig. 53 Water footprint reports from multinational corporation

such as Coca—Cola Enterprises and UPM
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O FAAQ ZFE<te] At T84 F7F
T A 7] ISO (International Organization for Standardization)
o 93] xTo=2 AFH i &F “The Greenhouse Gas Protocol”
I e Fe e “Water Footprint Protocol”e] A A=A =47}
Ho}h 7hEst d o= o4

o]
27b glom, 9e ANBAE TS A, BAST A5 A B
Zel Wk @ D A4S Sl @ Ao weked

Product Water Footprin
Verification Statement

Fig. 54 Product water footprint verification
statement of DA.AI by TUVRheinland
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Table 1 -yt 7= =4 % (2006)

Import (1000 ton / Mm?)

Crops Exporters C Green Blue Total
rop Water Water Water
CANADA 608 812.6 2.9 815.5
CHINA 406 333.1 189.1 522.2
Wheat UKRAINE 81 139.7 1.5 141.2
USA 1132 2116.2 104.0 2220.2
Others 1 1.5 0.6 2.1
Total 2228 3403.1 298.1 3701.3
CHINA 140 100.9 45.2 146.0
Rice THAILAND 46 110.4 22.7 133.1
USA 66 36.4 73.1 109.5
Total 252 247.7 140.9 388.6
ARGENTINA 14 14.6 0.2 14.8
BRAZIL 800 1296.6 0.4 1297.0
Maize CHINA 1975 1562.7 145.6 1708.3
USA 6053 3162.3 383.1 3545.3
Others 2 3.0 0.1 3.1
Total 8844 6039.2 529.4 6568.6
ARGENTINA 532 924.0 2.3 926.3
BRAZIL 1100 2214.5 0.8 2215.3
Pulse crops CHINA 143 328.4 31.1 359.5
INDIA 623 2192.5 11.6 2204.1
USA 500 764.2 45.2 809.5
Others 3 5.1 0.3 5.4
Total 2901 6428.6 91.3 6520.0




Table 2 -2lutzt 7 =47 (2007)

Import (1000 ton / Mm?)

Crops Exporters C Green Blue Total
rop Water Water Water
CANADA 94 125.6 0.4 126.1
CHINA 986 809.0 459.2 1268.2
Wheat INDONESIA 12 15.3 4.1 19.4
USA 1282 2396.6 117.8 2514.4
Others 8 22.3 5.4 27.7
Total 2382 3359.4 584.6 3944.0
CHINA 159 115.2 51.6 166.8
Rice THAILAND 48 119.6 24.6 144.2
USA 73 40.7 81.6 122.3
Total 280 275.5 157.8 433.3
ARGENTINA 249 260.3 3.5 263.8
BRAZIL 660 1069.7 0.4 1070.0
Maize CHINA 3214 2543.1 236.9 2780.1
INDIA 62 138.8 6.4 145.2
USA 4575 2390.1 289.5 2679.7
Total 8760 6402.0 536.7 6938.7
BRAZIL 1251 2482.1 0.9 2483.1
CHINA 331 763.9 73.2 837.2
INDIA 494 1738.5 9.2 1747.7
Pulse crops JAPAN 12 355 0.8 36.3
PARAGUAY 67 138.5 0.0 138.5
USA 604 911.9 54.0 965.8
Others 5 8.5 0.4 8.9
Total 2764 6078.9 138.5 6217.4




Table 3 $-glygt 714

A& (2008)

Import (1000 ton / Mm?)

Crops Exporters C Green Blue Total
rop Water Water Water
CANADA 251 335.5 1.2 336.6
UKRAINE 594 1024.6 11.2 1035.8
Wheat USA 2274 4251.1 209.0 4460.1
Others 2 3.5 0.6 4.1
Total 3121 5614.7 222.0 5836.7
CHINA 162 117.9 52.8 170.7
Rice THAILAND 63 149.6 30.8 180.4
USA 146 81.4 163.1 244.5
Total 371 348.9 246.7 595.6
AUSTRALIA 21 15.8 14.2 30.0
BRAZIL 319 517.0 0.2 517.2
INDIA 233 521.7 24.0 545.7
Maize INDONESIA 18 24.6 0.6 25.3
ROMANIA 111 112.5 2.2 114.6
USA 11362 5935.8 719.1 6654.9
Others 8 25.3 0.2 25.5
Total 12072 7152.7 760.4 7913.1
ARGENTINA 563 977.8 2.5 980.3
BRAZIL 1120 2217.6 0.8 2218.4
CHINA 337 815.7 78.7 894.4
Pulse crops INDIA 406 1428.8 7.6 1436.4
PARAGUAY 107 221.2 0.0 221.2
USA 951 1395.7 82.7 1478.5
Others 4 6.5 0.4 6.9
Total 3488 7063.4 172.6 7236.0




Table 4 -2lutzt 7 =47 (2009)

Import (1000 ton / Mm?)

Crops Exporters Crop Green Blue Total

Water Water Water
AUSTRALIA 815 1628.3 13.4 1641.7
CANADA 177 236.6 0.8 237.4
Wheat RUSSIAN 66 151.7 2.0 153.7
UKRAINE 1758 3032.5 33.1 3065.6
USA 1109 2073.2 101.9 2175.1
Total 3925 7122.3 151.3 72773.6
CHINA 170 124.6 55.8 180.3
. THAILAND 30 76.2 15.7 91.9
Rice USA 42 24.3 48.6 72.9
Others 1 1.5 0.2 1.7
Total 243 226.5 120.3 346.9
ARGENTINA 167 174.6 2.3 176.9
AUSTRALIA 8 6.0 5.4 11.4
BRAZIL 583 944.9 0.3 945.2
Maize ROMANIA 325 329.4 6.3 335.7
UKRAINE 126 133.6 11.0 144.6
USA 6058 3164.9 383.4 3548.3
Others 4 3.7 0.7 4.4
Total 7271 4757.1 409.4 5166.5
ARGENTINA 218 378.6 1.0 379.6
BRAZIL 1434 2779.9 1.1 2780.9
Pulse crops CHINA 303 708.6 68.0 776.7
INDIA 106 373.0 2.0 375.0
USA 897 1324.6 78.4 1403.0
Others 4 7.2 0.3 7.5
Total 2962 5572.0 150.7 5722.6




Table 5 F-2lutzt 7 =47 (2010)

Import (1000 ton / Mm?)

Crops Exporters Crop Green Blue Total
Water Water Water
AUSTRALIA 957 1912.0 15.7 1927.7
BRAZIL 93 185.0 0.1 185.1
BULGARIA 227 334.0 0.0 334.0
CANADA 854 1141.4 4.0 1145.4
Wheat DENMARK 103 54.6 0.7 55.3
GERMANY 52 31.2 0.0 31.2
ROMANIA 163 271.5 7.4 279.0
RUSSIAN 66 151.7 2.0 153.7
UKRAINE 327 564.1 6.2 570.2
USA 1528 2856.5 140.4 2996.9
Total 4370 7502.0 176.5 7678.5
CHINA 182 134.8 60.3 195.1
Rice PAKISTAN 6 5.8 19.0 24.8
THAILAND 58 143.2 29.5 172.7
USA 104 58.6 117.4 176.0
Total 350 342.4 226.2 568.6
ARGENTINA 255 266.6 3.6 270.1
AUSTRALIA 8 6.0 5.4 11.4
BRAZIL 191 309.6 0.1 309.7
CHINA 11 8.7 0.8 9.5
Maize  ROMANIA 344 348.6 6.7 355.3
Srocn M 358 594.7 12.1 606.9
USA 7011 3662.8 443.7 4106.5
Others 5 9.7 0.5 10.2
Total 8183 5206.6 472.9 5679.5
ARGENTINA 400 694.7 1.8 696.5
BRAZIL 1409 2715.6 1.0 2716.7
Pulse crops CHINA 139 306.7 28.6 335.3
INDIA 131 461.0 2.4 463.5
USA 961 1435.7 85.0 1520.7
Others 5 7.7 0.4 8.1
Total 3045 5621.4 119.2 5740.6
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Table 6 AAA 7 4% (2006)

Virtual water import (Gm?)

Crops Importers Green Blue Total
EGYPT 115 05 1.9
BRAZIL 115 0.1 11.6
ITALY 8.2 0.5 8.7
INDIA 8.3 0.1 8.4
Wheat JAPAN 7.2 03 7.5
MEXICO 5.7 0.2 5.9
NIGERIA 5.5 0.2 5.8
SPAIN 5.1 0.1 5.2
Total 165.4 5.8 171.1
COTE DIVOIRE 2.6 1.6 )
IRAN ISLAM. REP 2.2 1.5 3.8
PHILIPPINES 2.7 0.7 3.3
Rice IRAQ 2.2 1.1 3.2
SOUTH AFRICA 2.1 0.9 3.1
NIGERIA 2.2 0.6 2.9
UNITED ARAB EM. 1.0 1.6 2.6
SAUDI ARABIA 1.7 0.9 2.6
Total 47.2 27.0 74.2
SAUDI ARABIA 9.0 0.3 93
CHINA 2.0 0.1 2.1
JAPAN 1.4 0.1 1.5
Barley NETHERLANDS 1.0 0.1 1.1
JORDAN 0.9 0.0 0.9
TUNISIA 0.8 0.0 0.8
SPAIN 0.7 0.0 0.8
SYRIAN ARAB REP 0.7 0.0 0.7
Total 25.1 0.9 26.0
JAPAN 8.9 1.1 10.0
KOREA REP. 6.0 0.5 6.6
MEXICO 4.1 0.5 4.6
Maize SPAIN 35 0.2 3.7
IRAN ISLAM. REP 3.1 0.0 3.2
TAIWAN (POC) 2.3 0.3 2.5
BRAZIL 2.5 0.0 2.5
MALAYSIA 2.4 0.1 2.5
Total 67.8 5.2 73.0
NETHERLANDS 0.1 0.0 0.2
SPAIN 0.1 0.0 0.1
BELGIUM 0.1 0.0 0.1
Root and GERMANY 0.0 0.0 0.1
tuber USA,PR,USVI 0.0 0.0 0.1
Crops ’ ’ . ‘ ‘
RUSSIAN FED 0.0 0.0 0.1
UNITED KINGDOM 0.0 0.0 0.0
PORTUGAL 0.0 0.0 0.0
Total 0.8 0.3 1.2




Table 7 AAA 7Hd5 L =F (2006)

Virtual water import (Gm?)

Crops Importers Green Blue Total
CHINA 55.0 10 56.0
NETHERLANDS 922.5 0.3 22.8
SPAIN 11.2 0.1 113

Pulse JAPAN 10.0 0.5 10.4

crops GERMANY 9.8 0.2 9.9
THAILAND 8.0 0.1 8.0
FRANCE 7.7 0.3 8.0
MEXICO 7.4 0.4 7.8

Total 235.7 49 2405
MEXICO 78 02 3.0
JAPAN 16 0.1 1.7
NETHERLANDS 0.8 0.0 0.8
SPAIN 0.7 0.0 0.7

Others SUDAN 0.3 0.0 0.4
USA.PR,USVI 0.3 0.0 0.3
GERMANY 0.2 0.0 0.2
ISRAEL 0.2 0.0 0.2

Total 8.6 05 9.1
USA.PR.USVI 0.7 03 09
RUSSIAN FED 0.2 0.1 0.3
GERMANY 0.2 0.1 0.2

Vegetable CANADA 0.2 0.1 0.2

s UNITED KINGDOM 0.2 0.1 0.2
IRAQ 01 0.1 0.2
MALAYSIA 0.2 0.0 0.2
JAPAN 0.2 0.0 0.2

Total 3.6 13 19
RUSSIAN FED 10 03 13
GERMANY 0.6 0.2 0.8
UNITED KINGDOM 0.4 0.2 0.6

. NETHERLANDS 0.4 0.1 0.5

Fruits FRANCE 0.3 0.1 0.4
USA.PR.USVI 0.3 0.1 0.4
CANADA 0.1 0.1 0.3
CHINA 0.2 0.0 0.3

Total 7.2 2.7 9.9




Table 8 AAA 7Hd4 L =F (2007)

Crops Importers

Virtual water import (Gm?)

Green Blue Total
EGYPT 17.0 0.5 175
BRAZIL 11.7 0.2 1.9
JAPAN 7.7 0.3 8.1
ITALY 7.4 0.3 7.8
Wheat MEXICO 5.8 0.2 6.0
NIGERIA 5.5 0.3 5.8
TUNISIA 5.4 0.2 5.6
TURKEY 5.3 0.1 5.3
Total 184.8 7.8 192.5
COTE DIVOIRE 3.0 T2 4.0
BANGLADESH 3.0 1.0 4.1
PHILIPPINES 3.3 0.7 4.0
Rice INDONESIA 3.0 0.6 3.6
UNITED ARAB EM. 1.6 1.8 3.4
IRAN ISLAM. REP 2.2 11 3.4
SENEGAL 2.5 0.6 3.2
BENIN 2.4 0.5 2.9
Total 54.7 26.1 80.8
SAUDI ARABIA 9.2 05 9.7
JAPAN 1.2 0.1 13
GERMANY 1.2 0.0 1.3
NETHERLANDS 1.0 0.1 1.0
Barley JORDAN 0.9 0.0 0.9
TUNISIA 0.7 0.0 0.8
CHINA 0.7 0.0 0.7
BELGIUM 0.7 0.0 0.7
Total 22.4 1.2 23.6
JAPAN 8.9 1.0 9.9
SPAIN 7.5 0.3 7.7
KOREA REP. 6.4 0.5 6.9
. MEXICO 4.4 0.5 4.9
Maize [RAN ISLAM. REP 4.9 0.0 4.9
MALAYSIA 4.1 0.2 4.3
EGYPT 3.3 0.3 3.6
BRAZIL 3.1 0.0 3.1
Total 88.3 5.3 93.6
NETHERLANDS 0.1 0.0 0.2
GERMANY 0.1 0.0 0.1
HUNGARY 0.1 0.0 0.1
El%ocfrand USA,PR,USVI 0.1 0.0 0.1
crops BELGIUM 0.1 0.0 0.1
SPAIN 0.1 0.0 0.1
UNITED KINGDOM 0.0 0.0 0.1
RUSSIAN FED 0.0 0.0 0.1
Total 1.0 0.3 1.3




Table 9 AAA 7Hd5 L =F (2007)

Crops

Importers

Virtual water import (Gm?)

Green Blue Total
CHINA 60.1 1.1 61.2
NETHERLANDS 19.7 0.2 19.9
SPAIN 13.0 0.1 13.0
Pulse JAPAN 10.9 0.5 11.5
Crops GERMANY 10.3 0.3 10.6
ITALY 8.9 0.1 9.0
FRANCE 8.3 0.3 8.6
MEXICO 7.2 0.4 7.7
Total 252.1 5.1 257.2
SPAIN 2.2 0.1 2.3
MEXICO 1.9 0.1 2.1
JAPAN 1.5 0.1 1.6
Others NETHERLANDS 0.9 0.0 0.9
GERMANY 0.6 0.0 0.6
BELGIUM 0.5 0.0 0.5
FRANCE 0.4 0.0 0.5
USA,PR,USVI 0.3 0.0 0.3
Total 11.2 0.5 11.8
USA,PR,USVI 0.7 0.3 1.0
RUSSIAN FED 0.2 0.1 0.3
GERMANY 0.2 0.1 0.3
Vegetable CANADA 0.2 0.1 0.2
S UNITED KINGDOM 0.2 0.1 0.2
NETHERLANDS 0.2 0.0 0.2
MALAYSIA 0.1 0.0 0.2
JAPAN 0.1 0.0 0.2
Total 3.8 1.2 5.0
RUSSIAN FED 1.3 0.4 1.6
GERMANY 0.6 0.2 0.8
UNITED KINGDOM 0.4 0.2 0.6
. NETHERLANDS 0.4 0.1 0.5
Fruits USA.PR,USVI 0.4 0.1 05
FRANCE 0.3 0.1 0.4
INDONESIA 0.3 0.0 0.3
CHINA 0.3 0.1 0.3
Total 8.0 2.6 10.6




Table 10 AAA 7Hda 5 (2008)

Virtual water import (Gm?)

Crops Importers Green Blue Total
EGYPT 7.7 0.4 8.1
JAPAN 16.0 0.7 16.7
BRAZIL 11.7 0.3 121
Wh IRAN ISLAM. REP 9.6 0.2 9.9
eat MEXICO 9.3 0.4 9.7
NIGERIA 8.0 0.4 8.4
ALGERIA 7.5 0.6 8.1
IRAQ 7.5 0.3 7.8
Total 238.4 8.2 246.5
PHILIPPINES 4.0 T 5.3
BANGLADESH 2.6 0.9 3.5
IRAN ISLAM. REP 1.9 1.6 3.5
Rice UNITED ARAB EM. 1.7 1.6 3.3
SAUDI ARABIA 2.0 1.2 3.2
BENIN 2.4 0.6 3.0
NIGERIA 25 0.6 3.0
COTE DIVOIRE 2.0 0.9 2.9
Total 53.9 277 81.6
SAUDI ARABIA 10.7 05 .2
IRAN ISLAM. REP 2.2 0.1 2.3
SYRIAN ARAB REP 2.2 0.0 2.3
Barley JAPAN 1.9 0.2 2.1
CHINA 1.4 0.1 15
GERMANY 1.1 0.0 11
NETHERLANDS 0.9 0.1 1.0
USA,PR,USVI 0.9 0.0 0.9
Total 31.2 1.3 32.6
JAPAN 0.9 13 2.2
KOREA REP. 7.2 0.8 7.9
MEXICO 6.3 0.8 7.1
Maize SPAIN 5.1 0.3 5.4
MALAYSIA 4.7 0.2 4.9
TAIWAN (POC) 4.2 0.4 4.6
EGYPT 3.3 0.3 3.6
IRAN ISLAM. REP 3.3 0.0 3.3
Total 91.6 6.6 98.3
NETHERLANDS 01 0.0 01
RUSSIAN FED 0.1 0.0 0.1
USA,PR,USVI 0.1 0.0 0.1
Root and  gpaIN 0.1 0.0 0.1
Luber UNITED KINGDOM 0.0 0.0 0.1
Crops . . .
GERMANY 0.0 0.0 0.1
BELGIUM 0.0 0.0 0.1
ITALY 0.0 0.0 0.0
Total 0.9 0.3 1.2
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Table 11 AAA 7Hd5 L =F (2008)

Crops

Importers

Virtual water import (Gm?)

Green Blue Total
CHINA 84.3 23 86.6
NETHERLANDS 18.7 0.2 18.8
JAPAN 13.8 0.6 14.4
Pulse crops GERMANY 13.7 0.4 141
SPAIN 13.9 0.1 14.0
MEXICO 1.1 0.7 11.8
ITALY 8.6 0.1 8.7
FRANCE 8.2 0.3 8.5
Total 295.6 7.6 303.2
SAUDI ARABIA 08 0.0 08
NETHERLANDS 0.7 0.0 0.7
BELGIUM 0.7 0.0 0.7
GERMANY 0.6 0.0 0.6
Others JAPAN 0.4 0.0 0.4
CHILE 0.3 0.0 0.3
ITALY 0.3 0.0 0.3
USA,PR,USVI 0.2 0.0 0.2
Total 6.4 0.2 6.7
USA.PR,USVI 08 0.3 T
INDIA 1.0 0.1 1.0
RUSSIAN FED 0.2 0.1 0.4
CANADA 0.2 0.1 0.3
Vegetables GERMANY 0.2 0.1 0.3
UNITED KINGDOM 0.2 0.1 0.2
NETHERLANDS 0.2 0.0 0.2
FRANCE 0.1 0.1 0.2
Total 5.0 1.4 6.4
RUSSIAN FED 15 0.5 2.0
GERMANY 0.7 0.2 0.8
UNITED KINGDOM 0.4 0.2 0.6
. NETHERLANDS 0.4 0.2 0.5
Fruits VIET NAM 0.4 0.0 0.5
FRANCE 0.3 0.1 0.4
USA,PR,USVI 0.3 0.1 0.4
CANADA 0.2 0.2 0.4
Total 8.6 3.1 11.7
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Table 12 AAA 7Hd< =<4 = (2009)

Virtual water import (Gm3)

Crops Importers Green Blue Total
EGYPT 16.2 0.2 6.5
[RAN ISLAM. REP 9.9 0.1 9.9
JAPAN 8.9 0.3 9.2
BRAZIL 8.8 0.3 9.1
Wheat INDONESIA 8.4 0.1 8.6
ITALY 7.7 0.4 8.1
SPAIN 7.9 0.1 8.0
TURKEY 7.7 0.1 7.8
Total 218.9 6.0 224.9
NIGERIA 31 0.8 38
PHILIPPINES 3.0 0.6 3.6
SAUDI ARABIA 2.0 1.2 3.2
. UNITED ARAB EM. 1.8 15 3.2
Rice SOUTH AFRICA 2.4 0.6 3.1
COTE DIVOIRE 2.1 0.7 2.8
BENIN 2.1 0.7 2.8
IRAN ISLAM. REP 1.3 1.4 2.6
Total 48.6 25.9 74.6
SAUDI ARABIA 1.2 0.3 1.5
[RAN ISLAM. REP 2.3 0.1 2.4
CHINA 2.0 0.1 2.1
Barley JAPAN 2.0 0.1 2.1
SPAIN 11 0.0 11
NETHERLANDS 1.1 0.1 11
JORDAN 1.1 0.0 11
GERMANY 0.9 0.0 1.0
Total 31.0 0.9 31.9
JAPAN 9.0 7.0 0.0
KOREA REP. 4.8 0.4 5.2
IRAN ISLAM. REP 5.0 0.1 5.1
Maize EGYPT 4.5 0.6 5.1
MALAYSIA 4.2 0.2 4.4
MEXICO 3.8 0.5 4.2
TAIWAN (POC) 3.5 0.3 3.8
COLOMBIA 3.3 0.1 3.4
Total 82.5 6.2 88.7
NETHERLANDS 0.1 0.0 0.2
SPAIN 0.1 0.0 0.1
USA,PR,USVI 0.1 0.0 0.1
GERMANY 0.0 0.0 0.1
Root and tuber crops ;o5\ FED 0.0 0.0 0.1
BELGIUM 0.0 0.0 0.1
UNITED KINGDOM 0.0 0.0 0.1
ITALY 0.0 0.0 0.0
Total 0.8 0.3 11
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Table 13 AAA 7Hd5 L= (2009)

Virtual water import (Gm3)

Crops Importers Green Blue Total
CHINA 78.2 2.2 80.3
NETHERLANDS 14.7 0.1 14.8
GERMANY 12.1 0.3 12.4
Pulse crops SPAIN 10.6 0.1 10.7
JAPAN 10.0 0.5 10.5
THAILAND 7.4 0.1 7.5
ITALY 7.2 0.2 7.4
FRANCE 7.0 0.2 7.3
Total 249.8 6.3 256.1
MEXICO 2.6 0.2 2.8
JAPAN 1.2 0.1 1.3
NETHERLANDS 0.8 0.0 0.8
GERMANY 0.8 0.0 0.8
S SPAIN 0.6 0.0 0.7
CHILE 0.5 0.0 0.5
SUDAN 0.3 0.0 0.4
USA,PR,USVI 0.3 0.0 0.3
Total 9.6 0.4 10.1
USA,PR,USVI 0.8 0.3 T
RUSSIAN FED 0.2 0.1 0.3
GERMANY 0.2 0.1 0.3
bl BANGLADESH 0.2 0.0 0.2
Vegetables CANADA 0.1 0.1 0.2
UNITED KINGDOM 0.1 0.1 0.2
MALAYSIA 0.2 0.0 0.2
FRANCE 0.1 0.1 0.2
Total 4.2 13 5.5
RUSSIAN FED 16 0.4 2.0
UNITED KINGDOM 1.0 0.3 1.3
GERMANY 0.7 0.2 0.9
Praits VIET NAM 0.7 0.0 0.7
NETHERLANDS 0.4 0.2 0.5
CHINA 0.4 0.1 0.5
FRANCE 0.3 0.2 0.5
USA,PR,USVI 0.3 0.1 0.4
Total 9.7 2.9 12.6
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Table 14 AAA 7Hd54 L= (2010)

Crops

Importers

Virtual water import (Gm3)

Green Blue Total
EGYPT 20.4 0.3 20.8
BRAZIL 10.0 0.3 10.3
JAPAN 9.6 0.3 9.9
INDONESIA 9.7 0.1 9.8
Wheat ITALY 8.0 0.3 8.3
KOREA REP. 7.5 0.2 7.7
TURKEY 7.3 0.1 7.4
NIGERIA 7.0 0.3 7.3
Total 216.4 6.3 2227
NIGERIA 3.7 0.9 45
UNITED ARAB EM. 2.1 1.9 4.1
SAUDI ARABIA 2.2 1.4 3.5
Rice COTE DIVOIRE 1.9 0.8 2.7
RAQ 1.6 0.9 2.5
SOUTH AFRICA 1.7 0.7 2.5
PHILIPPINES 1.5 0.9 2.4
IRAN ISLAM. REP 1.2 1.0 2.2
Total 41.9 29.5 71.3
SAUDI ARABIA 9.8 0.3 701
CHINA 2.0 0.1 21
JAPAN 1.6 0.1 1.6
. NETHERLANDS 11 0.1 1.2
Barley [RAN ISLAM. REP 11 0.0 1.2
GERMANY 1.0 0.0 1.0
LIBYAN ARAB JAM 0.9 0.0 0.9
BELGIUM 0.9 0.0 0.9
Total 26.2 0.9 27.1
JAPAN 10.3 1.0 .4
KOREA REP. 5.2 0.5 5.7
EGYPT 5.1 0.4 5.5
. IRAN ISLAM. REP 5.1 0.1 5.2
Maize MEXICO 4.1 0.5 4.7
MALAYSIA 4.3 0.1 4.4
TAIWAN (POC) 4.0 0.2 4.2
COLOMBIA 4.0 0.1 41
Total 92.6 5.2 97.8
NETHERLANDS 0.1 0.0 0.2
RUSSIAN FED 0.1 0.1 0.1
SPAIN 0.1 0.0 0.1
GERMANY 0.1 0.0 0.1
Root and tuber crops BELGIUM 0.1 0.0 0.1
ITALY 0.0 0.0 0.1
USA,PR,USVI 0.1 0.0 0.1
UNITED KINGDOM 0.0 0.0 0.0
Total 0.9 0.5 1.4
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Table 15 AAA 7Hd54 L= (2010)

Crops

Importers

Virtual water import (Gm3)

Green Blue Total
CHINA 105.9 23 108.2
NETHERLANDS 16.7 0.1 16.8
GERMANY 11.4 0.3 1.7
Pulse crops JAPAN 10.9 0.5 1.4
SPAIN 10.4 0.1 10.5
INDONESIA 8.9 0.2 9.1
THAILAND 8.3 0.1 8.4
FRANCE 7.4 0.3 7.7
Total 296.1 6.9 303.0
MEXICO 2.4 0.2 26
JAPAN 1.8 0.1 1.9
GERMANY 0.8 0.0 0.8
Others NETHERLANDS 0.7 0.0 0.7
CHILE 0.6 0.0 0.6
SUDAN 0.6 0.0 0.6
SPAIN 0.4 0.0 0.4
USA,PR,USVI 0.3 0.0 0.3
Total 9.9 0.4 10.3
USA.PR,USVI 0.7 0.3 T
RUSSIAN FED 0.3 0.1 0.4
IRAQ 0.1 0.2 0.3
GERMANY 0.2 0.1 0.3
Vegetables CANADA 0.2 0.1 0.3
JAPAN 0.2 0.0 0.2
FRANCE 0.1 0.1 0.2
UNITED KINGDOM 0.1 0.1 0.2
Total 41 16 5.7
RUSSIAN FED 1.7 0.4 2.0
GERMANY 0.7 0.2 0.9
VIET NAM 0.6 0.0 0.6
. NETHERLANDS 0.3 0.2 0.5
Fruits UNITED KINGDOM 0.3 0.2 0.5
RAQ 0.1 0.3 0.5
CHINA 0.4 0.1 0.5
INDONESIA 0.4 0.0 0.4
Total 9.1 3.2 12.3
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Table 16 AAA 7Hd< = (2006)

Virtual water export (Gm?3)

Crops Exporters Green Blue Total
USA.PR,USVI 43.5 21 45.7
CANADA 24.7 0.1 24.8
RUSSIAN FED 22.3 0.3 22 6
Wheat ARGENTINA 17.2 0.1 17.3
KAZAKHSTAN 14.2 0.1 14.3
FRANCE 9.7 0.0 9.7
UKRAINE 8.1 0.1 8.1
GERMANY 3.8 0.0 3.8
Total 165.4 5.8 1711
THAILAND 19.6 4.0 23.7
PAKISTAN 3.4 1.2 14.6
INDIA 8.9 2.9 1.8
Rice VIET NAM 6.9 11 7.9
USA,PR,USVI 2.0 4.1 6.1
URUGUAY 0.8 0.7 1.4
CHINA 1.0 0.4 1.4
ARGENTINA 0.8 0.3 11
Total 47.2 27.0 74.2
UKRAINE 6.4 0.1 6.5
AUSTRALIA 5.7 0.3 6.0
RUSSIAN FED 2.8 0.1 2.9
. FRANCE 2.3 0.0 2.3
Barley CANADA 1.3 0.0 1.4
GERMANY 11 0.2 1.2
KAZAKHSTAN 11 0.1 11
TURKEY 0.6 0.0 0.6
Total 25.1 0.9 26.0
USA,PR,USVI 30.2 3.7 33.8
ARGENTINA 10.9 0.1 11.0
BRAZIL 6.4 0.0 6.4
. PARAGUAY 4.4 0.0 4.4
Maize FRANCE 2.6 0.6 3.1
CHINA 2.4 0.2 2.7
UKRAINE 1.8 0.1 1.9
HUNGARY 1.5 0.0 1.5
Total 67.8 5.2 73.0
FRANCE 0.1 0.0 0.2
GERMANY 0.1 0.0 0.1
CHINA 0.1 0.0 0.1
Root and tuber crops  NETHERLANDS 0.1 0.0 0.1
IRAN ISLAM. REP 0.0 0.1 0.1
BELGIUM 0.1 0.0 0.1
CANADA 0.0 0.0 0.1
USA,PR,USVI 0.0 0.0 0.0
Total 0.8 0.3 1.2
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Table 17 AAA 7Hd< = (2006)

Crops

Exporters

Virtual water export (Gm?3)

Green Blue Total
BRAZIL 76.8 0.0 76.8
ARGENTINA 58.1 0.1 58.2
USA,PR,USVI 51.0 3.0 54.0
Pulse crops INDIA 19.2 0.1 19.3
NETHERLANDS 8.1 0.3 8.3
PARAGUAY 7.0 0.0 7.0
BOLIVIA 3.0 0.1 3.0
CANADA 2.3 0.1 2.4
Total 235.7 4.9 2405
USA.PR,USVI 5.0 0.3 5.4
GERMANY 1.2 0.1 1.3
FRANCE 0.3 0.0 0.3
CANADA 0.3 0.0 0.3
Others CHINA 0.2 0.0 0.3
ARGENTINA 0.2 0.0 0.2
UKRAINE 0.2 0.0 0.2
MALI 0.1 0.0 0.1
Total 8.6 0.5 9.1
CHINA 08 0.0 0.8
MEXICO 0.5 0.2 0.7
SPAIN 0.2 0.2 0.4
INDIA 0.3 0.1 0.4
Vegetables USA,PR,USVI 0.2 0.1 0.3
SYRIAN ARAB REP 0.1 0.1 0.2
IRAN ISLAM. REP 0.1 0.1 0.2
NETHERLANDS 0.1 0.0 0.1
Total 3.6 1.3 49
CHINA T4 0.0 T4
SPAIN 0.8 0.5 1.4
ITALY 0.5 0.1 0.6
. CHILE 0.5 0.1 0.6
Fruits USA.PR,USVI 0.2 0.3 05
NETHERLANDS 0.4 0.0 0.4
SOUTH AFRICA 0.2 0.2 0.4
ARGENTINA 0.2 0.1 0.3
Total 7.2 27 9.9
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Table 18 HAA 7Hd< = (2007)

Crops

Exporters

Virtual water export (Gm?3)

Green Blue Total
USA,PR,USVI 59.8 2.9 62.7
RUSSIAN FED 33.2 0.4 33.6
CANADA 23.5 0.1 23.6
Wheat KAZAKHSTAN 20.9 0.1 21.0
ARGENTINA 17.1 0.1 17.2
FRANCE 8.3 0.0 8.4
GERMANY 2.8 0.0 2.8
AUSTRALIA 2.2 0.0 2.3
Total 184.8 7.8 192.5
THAILAND 240 5.0 292
INDIA 12.5 4.1 16.6
PAKISTAN 2.6 8.5 111
Rice VIET NAM 6.7 11 7.8
USA,PR,USVI 1.8 3.7 5.5
URUGUAY 0.8 0.7 15
CHINA 1.0 0.5 1.5
ITALY 0.6 0.5 11
Total 54.7 26.1 0.8
RUSSIAN FED 41 0.1 42
UKRAINE 3.0 0.0 3.0
FRANCE 2.7 0.0 2.7
. KAZAKHSTAN 1.8 0.1 1.9
Barley AUSTRALIA 1.7 0.1 1.8
CANADA 1.7 0.0 1.7
GERMANY 1.4 0.2 1.6
SPAIN 0.8 0.1 0.8
Total 204 1.2 236
USA,PR,USVI 29.6 3.6 33.2
BRAZIL 17.7 0.0 17.7
ARGENTINA 15.7 0.2 15.9
. PARAGUAY 4.8 0.0 4.8
Maize CHINA 3.9 0.4 4.3
INDIA 3.3 0.2 3.5
HUNGARY 3.2 0.0 3.2
FRANCE 2.0 0.4 2.5
Total 88.3 5.3 93.6
FRANCE 0.1 0.0 0.2
GERMANY 0.1 0.0 0.1
SLOVAKIA 0.1 0.0 0.1
CANADA 0.1 0.0 0.1
Root and tuber crops CHINA 0.1 0.0 0.1
NETHERLANDS 0.1 0.0 0.1
ISRAEL 0.0 0.0 0.1
BELGIUM 0.1 0.0 0.1
Total 1.0 0.3 1.3
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Table 19 AAA 7Hd< = (2007)

Crops

Exporters

Virtual water export (Gm?3)

Green Blue Total
BRAZIL 74.4 0.0 74.4
ARGENTINA 69.9 0.2 70.0
USA,PR,USVI 54.3 3.2 57.6
Pulse crops INDIA 16.1 0.1 16.2
PARAGUAY 111 0.0 111
NETHERLANDS 7.6 0.3 7.8
CHINA 3.1 0.3 3.4
CANADA 2.8 0.1 3.0
Total 2521 51 257.2
USA.PR,USVI 6.1 0.4 6.5
ARGENTINA 1.1 0.0 11
GERMANY 0.5 0.0 0.5
CANADA 0.5 0.0 0.5
Others CHINA 0.5 0.0 0.5
NETHERLANDS 0.5 0.0 0.5
BRAZIL 0.5 0.0 0.5
RUSSIAN FED 0.3 0.0 0.3
Total 11.2 05 11.8
CHINA 0.9 0.0 0.9
MEXICO 0.5 0.2 0.7
SPAIN 0.2 0.2 0.4
USA,PR,USVI 0.2 0.1 0.3
Vegetables INDIA 0.2 0.1 0.3
NETHERLANDS 0.1 0.0 0.2
TURKEY 0.1 0.1 0.1
PANAMA 0.1 0.0 0.1
Total 3.8 1.2 5.0
CHINA 17 0.1 17
SPAIN 0.8 0.5 1.4
ITALY 0.5 0.1 0.6
. CHILE 0.5 0.1 0.6
Fruits USA.PR,USVI 0.2 0.3 05
NETHERLANDS 0.4 0.0 0.5
SOUTH AFRICA 0.3 0.2 0.5
ARGENTINA 0.2 0.2 0.4
Total 8.0 26 10.6
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Table 20 AAA 7Hd< = (2008)

Crops

Exporters

Virtual water export (Gm?3)

Green Blue Total
USA.PR,USVI 90.1 4.4 94.6
CANADA 36.4 0.1 36.5
RUSSIAN FED 26.9 0.4 27.3
Wheat KAZAKHSTAN 16.7 0.1 16.9
ARGENTINA 15.5 0.1 15.6
UKRAINE 13.0 0.1 13.1
FRANCE 9.5 0.0 9.5
AUSTRALIA 4.7 0.0 4.7
Total 238.4 8.2 2465
THAILAND 26.9 55 32 4
PAKISTAN 2.9 9.6 12.6
INDIA 7.1 2.3 9.4
Rice VIET NAM 7.0 1.1 8.1
USA,PR,USVI 25 4.9 7.4
BRAZIL 1.5 0.3 1.7
URUGUAY 0.8 0.6 1.4
ITALY 0.7 0.5 1.2
Total 53.9 27.7 81.6
UKRAINE 81 01 8.2
AUSTRALIA 5.7 0.3 6.0
RUSSIAN FED 3.3 0.1 3.4
. CANADA 2.7 0.0 2.7
Barley FRANCE 2.7 0.0 2.7
KAZAKHSTAN 1.8 0.1 1.9
ARGENTINA 1.4 0.0 1.4
USA,PR,USVI 0.8 0.2 1.0
Total 31.2 1.3 32.6
USA,PR,USVI 37.3 45 418
ARGENTINA 16.1 0.2 16.3
BRAZIL 10.4 0.0 10.4
. INDIA 9.4 0.4 9.8
Maize UKRAINE 3.0 0.2 3.2
FRANCE 2.6 0.6 3.2
PARAGUAY 2.5 0.0 2.5
HUNGARY 2.1 0.0 2.1
Total 91.6 6.6 98.3
FRANCE 0.1 0.0 0.2
GERMANY 0.1 0.0 0.1
CHINA 0.1 0.0 0.1
CANADA 0.1 0.0 0.1
Root and tuber crops  \prppp; ANDS 0.1 0.0 0.1
USA,PR,USVI 0.0 0.0 0.1
BELGIUM 0.1 0.0 0.1
ISRAEL 0.0 0.0 0.1
Total 0.9 0.3 1.2
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Table 21 AAA 7Hd< = (2008)

Crops

Exporters

Virtual water export (Gm?3)

Green Blue Total
USA.PR,USVI 94.5 56 7001
BRAZIL 75.7 0.0 75.7
ARGENTINA 65.0 0.2 65.2
Pulse crops INDIA 21.4 0.1 215
PARAGUAY 12.3 0.0 12.3
NETHERLANDS 8.2 0.3 8.5
CANADA 4.3 0.2 4.5
CHINA 2.4 0.2 2.6
Total 295.6 7.6 303.2
ARGENTINA 1.2 0.0 T2
SUDAN 1.0 0.1 1.0
NETHERLANDS 0.7 0.0 0.7
INDIA 0.5 0.0 0.5
Others GERMANY 0.5 0.0 0.5
FRANCE 0.3 0.0 0.4
BELGIUM 0.3 0.0 0.3
CHINA 0.3 0.0 0.3
Total 6.4 0.2 6.7
BHUTAN 0.9 0.1 7.0
CHINA 0.9 0.0 0.9
MEXICO 0.5 0.3 0.8
INDIA 0.3 0.1 0.4
Vegetables SPAIN 0.2 0.2 0.4
USA,PR,USVI 0.2 0.1 0.3
NETHERLANDS 0.2 0.0 0.2
TURKEY 0.1 0.1 0.2
Total 5.0 1.4 6.4
CHINA 2.0 01 21
SPAIN 0.8 0.5 1.4
USA,PR,USVI 0.4 0.5 0.9
. CHILE 0.5 0.1 0.6
Fruits ITALY 0.5 0.1 0.6
NETHERLANDS 0.5 0.0 0.5
SOUTH AFRICA 0.3 0.2 0.5
AZERBAIAN 0.2 0.2 0.4
Total 8.6 3.1 11.7
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Table 22 AAA 7Hd< = (2009)

Crops

Exporters

Virtual water export (Gm?3)

Green Blue Total
USA,PR,USVI 40.4 2.0 424
RUSSIAN FED 38.7 0.5 39.2
AUSTRALIA 29.6 0.2 29.8
CANADA 25.8 0.1 25.9
Wheat UKRAINE 222 0.2 225
KAZAKHSTAN 10.9 0.1 11.0
FRANCE 9.8 0.0 9.8
ARGENTINA 9.1 0.1 9.1
Total 218.9 6.0 224.9
THAILAND 207 4.7 27 4
PAKISTAN 3.1 10.1 13.2
VIET NAM 8.8 1.4 10.2
Rice INDIA 4.3 1.4 5.7
USA,PR,USVI 8 3.6 5.5
BRAZIL 1.7 0.3 2.0
URUGUAY 11 0.9 1.9
ARGENTINA 1.0 0.4 1.3
Total 48.6 25.9 74.6
RUSSIAN FED 7.7 0.2 7.9
UKRAINE 7.7 0.1 7.8
AUSTRALIA 5.3 0.3 5.6
. FRANCE 25 0.0 25
Barley ARGENTINA 1.5 0.0 15
CANADA 1.4 0.0 1.4
KAZAKHSTAN 0.9 0.1 1.0
GERMANY 0.6 0.1 0.7
Total 31.0 0.9 31.9
USA,PR,USVI 25.0 3.0 28.0
BRAZIL 12.6 0.0 12.6
ARGENTINA 8.9 0.1 9.0
. UKRAINE 7.6 0.6 8.2
Maize INDIA 5.6 0.3 5.8
PARAGUAY 4.5 0.0 4.5
FRANCE 2.9 0.6 3.5
SOUTH AFRICA 2.8 0.1 2.8
Total 82.5 6.2 88.7
FRANCE 0.2 0.0 0.2
GERMANY 0.1 0.0 0.1
CHINA 0.1 0.0 0.1
BELGIUM 0.1 0.0 0.1
Root and tuber crops CANADA 0.1 0.0 0.1
NETHERLANDS 0.0 0.0 0.0
USA,PR,USVI 0.0 0.0 0.1
SPAIN 0.0 0.0 0.0
Total 0.8 0.3 11
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Table 23 AAA 7Hd< = (2009)

Crops

Exporters

Virtual water export (Gm?3)

Green Blue Total
BRAZIL 84.5 0.0 84.5
USA,PR,USVI 72.6 4.3 76.9
ARGENTINA 46.5 0.1 46.6
Pul INDIA 12.1 0.1 12.2
ulse crops NETHERLANDS 7.8 0.3 8.1
PARAGUAY 7.5 0.0 7.5
CHINA 3.4 0.3 3.7
CANADA 3.3 0.2 3.5
Total 249.8 6.3 256.1
USA.PR,USVI 41 0.3 4.4
ARGENTINA 1.1 0.0 11
POLAND 1.1 0.0 11
Others GERMANY 0.6 0.0 0.6
LITHUANIA 0.4 0.0 0.4
UKRAINE 0.3 0.0 0.4
FRANCE 0.3 0.0 0.3
INDIA 0.3 0.0 0.3
Total 9.6 0.4 10.1
CHINA 7.0 0.0 70
MEXICO 0.5 0.3 0.8
INDIA 0.4 0.1 0.5
SPAIN 0.2 0.2 0.4
Vegetables USA,PR,USVI 0.2 0.1 0.3
NETHERLANDS 0.2 0.0 0.2
TURKEY 0.1 0.1 0.2
THAILAND 0.1 0.0 0.1
Total 42 1.3 55
CHINA 23 01 2.4
SPAIN 0.8 0.5 1.3
GAMBIA 0.6 0.1 0.8
. NETHERLANDS 0.6 0.1 0.7
Fruits USA.PR,USVI 0.2 0.4 0.6
ITALY 0.5 0.1 0.6
CHILE 0.5 0.1 0.6
SOUTH AFRICA 0.3 0.2 0.5
Total 9.7 2.9 12.6
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Table 24 AAA 7Hd< = (2010)

Virtual water export (Gm?3)

Crops Exporters Green Blue Total
USA.PR,USVI 50.4 25 52.9
AUSTRALIA 31.7 0.3 32.0
RUSSIAN FED 27.2 0.4 27.6
CANADA 24.6 0.1 247
Wheat KAZAKHSTAN 17.1 0.1 17.2
FRANCE 12.2 0.0 12.3
UKRAINE 8.4 0.1 8.5
ARGENTINA 7.1 0.0 7.2
Total 216.4 6.3 2227
THAILAND 23.5 48 283
PAKISTAN 4.1 13.3 17.4
USA,PR,USVI 2.3 4.7 7.0
Rice INDIA 5.0 1.6 6.6
URUGUAY 0.8 0.7 1.5
BRAZIL 1.2 0.2 1.4
ITALY 0.7 0.5 1.2
ARGENTINA 0.7 0.3 1.0
Total 41.9 29.5 71.3
UKRAINE 6.7 0.1 6.8
AUSTRALIA 4.3 0.2 4.5
RUSSIAN FED 3.4 0.1 3.5
. FRANCE 3.0 0.0 3.1
Barley CANADA 1.2 0.0 1.2
KAZAKHSTAN 11 0.1 11
GERMANY 0.8 0.1 1.0
ARGENTINA 0.8 0.0 0.8
Total 26.2 0.9 27.1
USA,PR,USVI 26.6 3.2 29.8
ARGENTINA 18.3 0.2 18.6
BRAZIL 17.5 0.0 17.5
. UKRAINE 4.3 0.4 4.6
Maize INDIA 4.1 0.2 4.3
FRANCE 2.8 0.6 3.4
PARAGUAY 3.4 0.0 3.4
HUNGARY 2.5 0.0 2.5
Total 92.6 5.2 97.8
FRANCE 0.2 0.0 0.2
GERMANY 0.1 0.0 0.1
EGYPT 0.0 0.1 0.1
Root and tuber crops  NETHERLANDS 0.1 0.0 0.1
IRAN ISLAM. REP 0.0 0.1 0.1
USA,PR,USVI 0.0 0.0 0.1
CANADA 0.1 0.0 0.1
CHINA 0.1 0.0 0.1
Total 0.9 0.5 1.4
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Table 25 AAA 7Hd< & (2010)

Crops

Exporters

Virtual water export (Gm?3)

Green Blue Total
BRAZIL 88.2 0.0 88.0
USA,PR,USVI 76.3 45 80.8
ARGENTINA 71.8 0.2 72.0
Pulse crops INDIA 14.9 0.1 14.9
PARAGUAY 14.0 0.0 14.0
NETHERLANDS 9.5 0.3 9.8
CANADA 4.1 0.2 4.3
CHINA 2.7 0.3 2.9

Total 296.1 6.9 303.0
USA.PR,USVI 4.2 0.3 45
ARGENTINA 1.7 0.0 1.7
POLAND 0.8 0.0 0.8
Others GERMANY 0.6 0.0 0.6
FRANCE 0.3 0.0 0.3
CANADA 0.3 0.0 0.3
UKRAINE 0.3 0.0 0.3
KENYA 0.2 0.0 0.2

Total 9.9 0.4 10.3
CHINA 0.9 0.0 7.0
MEXICO 0.5 0.3 0.8
SPAIN 0.2 0.2 0.5
IRAN ISLAM. REP 0.1 0.2 0.4
Vegetables INDIA 0.3 0.1 0.3
USA,PR,USVI 0.2 0.1 0.3
NETHERLANDS 0.2 0.0 0.2
EGYPT 0.1 0.1 0.2

Total 41 16 5.7

CHINA 21 0.1 2.0
SPAIN 0.9 0.5 1.4
ITALY 0.5 0.1 0.6
. USA,PR,USVI 0.2 0.4 0.6
Fruits CHILE 0.5 0.1 0.6
NETHERLANDS 0.5 0.0 0.5
[RAN ISLAM. REP 0.1 0.4 0.5
SOUTH AFRICA 0.3 0.2 0.5

Total 9.1 3.2 12.3
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