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Water footprint, n_: exporter, n,: importer, ¢: crop

(% 3) ¢=9 7H35 ndzF A 23 (2006—2010, Mm? - 10%m?)

Import (1000 ton / Mm?) | Export (1000 ton / Mm?)

Crops Green Blue Total Green Blue Total
Crop water water water Crop water water water
Wheat 16,027 27,004 1,433 28436 0 0 0 0
Grain Rice 1497 1,444 892 2,336 6 2 4 6
CTOPS  Barley 166 203 10 213 0 0 0 0
Others 168 255 8 263 0 0 0 0
Root and tuber crops 89 8 7 16 0 0 0 0
Maize 45,136 29,565 2,710 32,275 0 0 0 0
Pulse crops 15,716 31,729 675 32,403 213 596 0 596
Vegetables 982 187 8 195 162 100 2 102
Fruits 181 37 14 51 178 107 0 107
Total 79,962 90,430 5,756 96,186 559 805 6 811
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(F 4) 94 4 - 98 E0x= A& A3 (2006-2010)

c Internal water footprint (Mm®) | External water footprint (Mm®)
Tops Green Blue Total Green Blue Total
Wheat 86 0 36 27,004 1,433 28,436

Grain Rice 9,495 15,533 25,028 1,444 892 2,336
crops  Barley 807 0 307 203 10 213
Others 150 0 150 255 8 263

Root & tuber crops 1,008 0 1,008 8 7 16
Maize 408 0 408 29,564 2,710 32,274
Pulse crops 1,840 0 1,840 31,729 675 32,403
Vegetables 5,254 666 5,921 187 8 195
Fruits 4,264 0 4,264 37 14 51
Total 23,314 16,199 39,5613 90,430 5,756 96,186

Rice, 1082

m i

Root and tuber
crops, 15

— Vegetables, 93
St Barley, 213
Others, 263

Root and
tuber
crops, 16

Net import (Mm?) National water savings (Mm?)

<I¥ 5> Mg nge mE FAd ASF A A3 (2006-2010)
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< Summary >

1. Project : Water footprint estimation and application for

sustainable water resources use(Final)
2. Period : February. 2012 ~ December. 2014

3. Research overview
3.1 Background and purposes
3.1.1 Background of Water footprint

O Water footprint of a product and service is the volume of
freshwater used to produce the product, measured in the life
cycle or over the full supply chain. Since water footprint
assessment helps us to understand how human activities and
products relate to water scarcity and pollution, it can

contribute to sustainable way of water use.

3.1.2 Purposes of this study

O 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.

O Objectives of 3 research period are
to establish the policy for water management,
to verify water footprint developed in the 1% & 2" year,
to create a manual for water footprint estimation and application and

to establish integrated water footprint information system.

- Xiv -



First step(2012)

DATA

Production statistics

Basic data : Cultivation
area, Crop phenology

!

METCHD

Review of the various
WF model

Development of WF
estimation model

ANALYSIS

!

Estimation of crop WF

Estimation of
regional WF

Development of
the inventory for
Industry WF

RESPONSE

3.2 The contents of research

Second step(2013)

Crop trade data

Internal and external
situation about
agriculture products

!

Estimation of the WF
for livestock products

Complimentary of YWF
inventory

!

Analysis of the virtual
water trade

Estimation of
additional water for
food self-sufficiency

Third step(2014)

Review of case study on
water policy applying WF

data and inventory

|

Setup the protocol
for WF estimation

L Complementary of WF

r

Analysis of regional
virtual water flow

Analysis of the
relationship between WF

and food policy

Evaluation of the
influence of WF on
water resource

v

Comparison of water

A case study on

demand applying WF

!

product WF

Agricultural water demand
applying WF

A

Case study of food WF
and manual tabulation

Application of WF to water and food policy

Review of WF index
for water management

<Fig 1> The main contents of research



4. Results

41 Water footprint estimation

41.1 Development of the model for calculating water footprint

O Virtual water content
- Virtual water content (VWC, m'/ton) is the quantity of

water needed to produce one ton of crop.

. CWRIc]
VWClc] = ~icldle] (1)

% CWRI(crop water requirement, m’/ha or mm), yield (ton/ha)

(Table 1) Components of water footprint model

Components Paddy rice Upland crops

Water requirement

Evaporation FAO Penman-Monteith FAO Penman-Monteith
Crop coefficients Yoo et. al (2008) FAO reports
Rice planting water 140 mm -

Maximum depth of

flooding water 70 mm -
Percolation 4.0-6.0 mm/day -
daily water balance Estimation of water
Estimation method by depth of requirement by crop
flooding water evapotranspiration

Effective rainfall & Irrigation water

Application of effective
Effective rainfall rainfall by changing
depth of flooding water

Application of available
effective rainfall

Field cultivation : Irrigation
water = Effective rainfall
Greenhouse cultivation :

Irrigation water = Water requirement

Irrigation water =
Irrigation water Water requirement
- Effective rainfall

Water footprint

Blue Irrigation water Irrigation water
Green Effective rainfall Effective rainfall
Grey Pollutant loads per unit area -

- Xvi -



O Water footprint of animals

- The components of water footprint of animals.

le, a] (2)

a Serv

VWC,le,al = VWC;, 4le; a] + VIWC,,,, e, al + VIWVC,

¥ VIWC,e,a]: Virtual water content of animal a in exporting country e
VWC, VWwae,

feedr drink?

vwce. - Virtual water contents from feeding, drinking and servicing

serv”

4.1.2 Water footprint of the main agro and livestock products

(Table 2) Results of Water footprint
(&+9]: m'/ton)

Component Water Component Water
ponents footprint ponents footprint
. 855.4" [1) Include out Rice planting water and infiltration
Paddy rice 2) - . o
1,476.2 2) Include in Rice planting water and infiltration
Barley 795.9 S;;gizeé 194
A sort of Wheat 1,060.2 Green Cabh 651
barley  Buckwheat 2,683.1 veget abbage '
Rye 17415 | Veget ables Spinach 439
ables
Soybean 3,346.7 Lettuce 1129
Adzuki beans 3,166.9 Root  Daikon 69.4
Pulses veget
Food Ming beans 4,085.6 ables Carrot 1069
crops
Other pulses 2,553.0 Apple 511.9
Sorghum 2,627.1 Pear 400.3
c(ggel:lrs com L0397 Peach 575.7
Other mixed 2010.0
grains e Grape 280.9
Root and Sweet potato 3700 Fruits — irus 235.4
tuber crops
Potatoes 1358 Persimmon 676.5
Watermelon 111.7
Oriental melon 9.1 Plum 674.6
Fruit  Strawberry 101.7 Other Fruits 14820
vegetables c b 508
ueumber : Rape 44128
P ki 129.3
Hmpn Sesame 5,556.5
tvgige Tomato 28.4 Fat and oils
ables Perill. 4,550.4
Pepper 1,133.4 et
Garlic 4326 Peanut 23834
Condiment Welsh onion 258.3 Beef cattle 17,736.7
vegetable )
Onion 90.5 Animals Swine 4,441.1
Ginger 494.9 Braller chicken 2,548.7
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41.3 Development of water footprint database using Input-
output analysis
O The aim of the study is to develop water footprint inventory
within a nation at 403 industrial sectors using Input-Output
Analysis. It i1s expected that the water use intensity data can
be used for a water footprint database to introduce water
footprint scheme in Korea.

O The classification of water is direct-indirec, green—blue and
consumptive and non-consumptive. it is expected that water
use Intensity using water footprint concept can provide
useful information on water use system and management. in
addition, he water use intensity data can be used for a water
footprint database to introduce water footprint scheme in
Korea.

O In holistic view, water management considering indirect
water in the industrial sector, i.e. supply chain management,
1s important to increase water use efficiency, since more
than 56% of total water was indirect water by humanity

O Dominant of water use in agricultural sector is direct use,
while that in industrial sectors indirect one. Water uses in
the agricultural sector account for 79% of total water, and
industrial sector have higher indirect water at most sectors,
which is accounting for 82%.

O Most of the crop water is consumptive and direct water
except rice. Consumptive water share accounts for 40.6% of
rice cultivation, and the remaining water is resued in the

downstream or for groundwater recharging

O The greatest water use intensity was 103,263m’/million KRW
for other inedible crop production and the 2nd in rank was
miscellaneous cereals. The greatest intensity in the inedible
crop was attributed to the low economic value of the product
with great water consumption in the cultivation.

- Xviii -



4.2 Application of water footprint for

421 Overview

-

water resources management

Water footprint fields

Virtual water trade
Food self-sufficiency

)

-

Population

g \)
oot Weter () [ Food
Crop product ST consumpti
Virtual Water
Population Consumption
Growth &
migration Water footprint Regional Water
) 7 Dependency
Food —
Consumption |
Pattern \/
|

Sustainable
water management

<Fig. 2> Sustainable water management using water footprint

4.2.2 Analysis of virtual water in

food sector

O Analysis of virtual water by crop consunmption and calorie consumption

rate of change
in virtual water use (%ﬁ

u Cereals

* Meat
Pulses
Starchy roots
Vegetables

<Fig. 3> Virtual water use

by crop consumption

- Xix -

virtual water use

(m3/cal, %)

® Cereals

= Meat

Pulses
Starchy roots
Vegetables

<Fig. 4> Virtual water use

by calorie consumption



O Analysis of virtual water by self-sufficiency rate of food
- Wheat : 189.5 million m’(2015) — 283.9 million m'(2020)
- Pulses : 65.5 million m'(2015) — 170.0 million m’(2020)

Fruits @ 135.0 million m'(2015) — 203.8 million m’(2020)

- Development of water resources is necessary for the attainment

of food self-sufficiency as well as food production.

4.2.3 Virtual water trade in agricultural products

O Virtual water trade in Korea

(Table 3) Virtual water trade in Korea (2006-2010, Mm®: 10°n°)

Import (1000 ton / Mm?) | Export (1000 ton / Mm?)

Crops Green Blue Total Green Blue Total
Crop Crop

water water water water water water

Wheat 16,027 27,004 1,433 28,436 0 0 0 0

Grains Rice 1497 1,444 892 2,336 6 2 4 6

Barley 166 203 10 213 0 0 0 0

Others 168 255 8 263 0 0 0 0

Root and tuber 89 8 7 16 0 0 0 0

Maize 45136 29,565 2,710 32,275 0 0 0 0

Pulse 15,716 31,729 675 32,403 213 596 0 596

Vegetables 982 187 8 195 162 100 2 102

Fruits 181 37 14 51 178 107 0 107

Total 79,962 90,430 5,756 96,186 559 805 6 811

O Evaluation of water dependence in Korea

(Table 4) Evaluation of water dependence in Korea (2006-2010)

c Internal water footprint (Mm®) | External water footprint (Mm?)
rops Green Blue Total Green Blue Total
Wheat 86 0 86 27,004 1,433 28,436

Grain Rice 9,495 15,533 25,028 1,444 892 2,336
crops  Barley 807 0 807 203 10 213
Others 150 0 150 255 8 263

Root & tuber crops 1,008 0 1,008 8 7 16
Maize 408 0 408 29,564 2,710 32,274
Pulse crops 1,840 0 1,840 31,729 675 32,403
Vegetables 5,254 666 5,921 187 8 195
Fruits 4,264 0 4,264 37 14 51
Total 23,314 16,199 39,513 90,430 5,756 96,186




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

Vegetables, 81
Others, 368

Root and tuber
crops, 15

Vegetables, 93
S _Barley, 213
Others, 263

Net import (Mm?) National water savings (Mm?)

<Fig. 5> Water savings of virtual water trade in Korea

4.2.4 Evaluation of virtual water self-sufficiency ratio

O Virtual water self-sufficiency is the ratio of virtual water
use of crop production to virtual water use of crop

consumption.

m1991  ®1995 m=2000 =2005 2010

Virtual water use
for crop production (Mm®)

Gangwon  Gyeonggi Gyeongnam Gyeongbuk Jeomnam  Jeonbuk Chungnam Chungbuk Gwangu  Daegu  Dacjeon  Busan Seoul Ulsan  Incheon  Jeju

<Fig. 6> Virtual water use by crop production (rice, wheat, maize, barely)
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<Fig. 7> Virtual water use by crop consumption (rice, wheat, maize, barely)
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<Fig. 8> The self sufflclency of total virtual water of white rice

4.3 Policy application of water footprint

4.3.1 Agricultural water management using water footprint

©)

©)

Water can be reviewed as resources, trade, personal consumption

patterns and concept flowing through the goods.

It suggests a new point of view on using and managing the
water. Moreover, we can review the water in the economical
perspective. So it can offer the new opportunities that could

generate new industry.

It is expected that WFP can help farmers and consumers

recognize the importance of agricultural water.
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O It can be seen that agricultural water used for products is

related closely with us as well as the crops producer.

4.3.2 Water footprint labelling scheme
O To track water footprint can be used as a product label the
traceability of agricultural and livestock products business.

O The change of the water consumption of final agricultural
production can be estimated in accordance with the variation

in agricultural methods, breeds, and production process.

43.3 Cooperative system between the government and
water resources for industry
O To increase the entity water use efficiency, businesses and

governments can introduce water footprint scheme using

Database developed.

4.4 Development of water footprint manual

441 Water footprint manual

O The manual contains detailed methods and procedures for

water footprint estimation of products.

4.4.2 Case studies of product water footprint

O Manual was tested through case studies of water footprint.
- Flour(100g) : 100.94 L
- Milk(500mL) : 351.44 L
- Steamed rice(100g) : 743.96 L
- Bean—curd(100g) : 1,44864 L
- Corn silk tea(340mL) : 124.20 L
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45 Establishment of integrated water footprint information

system

451 Overview

©)

Integrated water footprint information system is to provide
water footprint DB and calculator to the public and

interested parties.

4.5.2 Composition

@)

O O O O O

Water footprint Introduction

DB search engine and building process
Water footprint calculator

Application of Water footprint
Publication, FAQs

Application for mobile

5. Conclusions

©)

The introduction of the water footprint can be used as
evaluation index for an water use and water management

policies in the agricultural sector.

The change of water resources utilization in domestic food
policy can be suggested based on the water footprint of

change.

WEP can provide information on water use at product level
from production to consumption and help consumers choose
the high water efficient products an a water saving policy

tool.

It is meaningful that this study develop wifp database and
suggest a standard procedure of product-level wfp. From
this study evaluation of water resource can be made to cope

with wfp scheme introduction in Korea.
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Water demand
(mm/day)

Crop development stages (day)

Figure 1. The schema used to estimate the water demand at different stages of crop growth

@ Water balance model in paddy field

T A
/H_‘\\WIJ /J //DA’ID

e s Lo

IR+ PP +SFl+ LI+ GW=ET+SFO+DP+LO+L+AD

Figure 2. The schema used to estimate the total water available at different stages of crop growth

Q@ Irrigation water requirement (Blue water)

» IWR equation (simpler and more commonly used)
IR (t) + PP (1) = ET (t) + DP (t) + AD + SFO (t)
O Effective rainfall (Green water)
> Effective rainfall equation
EFR (t) = PP (1) for SFO (1) = 0

EFR (t) = PP (1) - SFO (1) for SFO (t) > 0

<ag 6> =¥ EZA= A4AH WY (Chapagain and Hoekstra, 2010)
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(£ 9) =9 A9dE 7|2 SAXAE (2001-2010)

o AR | AAF HE (AuEd AuEE v g EdT BAAF
(ton/yr) (%) (ha/yr) (%) (ton/ha)
A 272,505 42| 43,093 4.4 6.3
77 687,045 10.7] 107,313 11.0 6.4
= 596,657 93| 93535 96 6.4
5 860,072 13.3] 128885 132 6.7
A 1,238,127 192 199,555 20.4 6.2
A5 1,003,159 156] 144,684 14.8 6.9
s 1,170,155 182| 165968 17.0 71
5 348,526 54| 53117 5.4 6.6
71 & 270,292 42| 42,950 4.4 6.3
A 6,446,538 100.0| 979,101 100.0 6.6
(5] 718 Ag, 6B A, AFE
(£ 10) =9 FEA7] (B&EFFH, 2009)
A9 o] g7t oG &TF | AdETA #NEEY
F 2| 5929 -5¥9 31¢ 140 70 99 10¢
T2 69 19 - 649 10¢ 140 70 99 20
(% 11) =99 FEASF (Yoo et al., 2008)
olgF
Az ol9R
e 10 (209 1309 |40 |50¢¥ |60 |70 180Y |90 [100€(110€[120
078 | 0.78 | 097 | 1.07 | 1.16 | 1.28 | 145 | 1.50 | 158 | 1.46 | 145 | 1.25 | 1.01
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(% 12) 2 E9 7] EAAE (2001-2010)

- ZH HHEEZ:]! (ha) "E’}l'% ‘?_};?43;91%
= =X AE AEAN = WP (ton/yr) ( torf /‘ﬁae}%yr)
LEIEY 60,010 0 60,010 243,744 4.1
ol 5 | 3,602 0 3,602 12,041 3.3
s 6 0 6 13 2.1
o)+ 81,380 0 81,380 130,766 1.6
S Z 6,057 0 6,057 6,470 1.1
e 1,757 0 1,757 1,859 11
2 71 e 5,989 0 5,989 7,842 1.3
=} AR 1,587 0 1,587 2,352 15
= A 16,177 0 16,177 74,405 46
T 1,579 0 1,579 1,363 1.2
S5 3,994 0 3,994 5,606 14
+H =2 17,268 0 17,268 310,335 18.0
w2 2,603 0 2,603 2,696 1.0
71 b3 23,868 0 23,868 632,285 26.5
4=t 4,444 17,566 22,011 820,317 37.3
ZH9 317 6,344 7,161 228,085 31.9
= 293 6,750 7,043 205,923 29.2
20 1,222 4,586 5,807 393,289 67.7
Zut 5,940 3,428 9,368 311,099 33.2
EnlE 183 5,336 5518 356,564 64.6
s 25,189 4,604 29,793 1,407,954 473
2 g 2,985 0 2,985 111,924 375
E Hlj 5= 35,686 3,760 39,446 2,508,992 63.6
T &l 5,442 0 5,442 295,720 54.3
Al A 3,615 2,899 6,515 104,989 16.1
e 1,279 4,612 5,891 166,411 28.2
i 62,646 0 62,646 376,242 6.0
vl 29,815 0 29,815 359,574 12.1
bk 18,123 2,001 20,214 535,189 26.5
& 3} 16,305 0 16,305 1,064,514 63.3
A7 1,386 0 1,386 22,706 12.0
ALz 28,159 0 28,159 419,575 149
H 21,167 0 21,167 411,103 19.4
Eof 14,255 0 14,255 187,174 13.1
. = 21,448 0 21,448 363,222 16.9
N e 22,774 0 22,774 654,337 28.7
7 29,159 0 29,159 344,985 11.8
A} 6,003 0 6,003 68,132 114
7| e 19,995 0 19,995 120,236 6.0
Rl 1,017 0 1,017 1,201 1.2
Bl 34,179 0 34,179 18,911 0.6
=y 27,750 0 27,750 23,966 09
5 4,028 0 4,028 8,784 2.2
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(% 13) & & ZEAST € 9F5A7] (FAO, 1998, w&21&H, 2009)

ZAEASF

TR

z B =7 z7] 27 (el A A Z L

EE) 0.30 1.15 0.25 243 1049 1¢

o | 0.40 1.15 0.30 243 10¢ 19
34 0.30 1.15 0.25 335 109 159

o 7 0.40 1.15 050 173 54 19

- o Z 0.40 1.15 0.35 132 64 1¢

g T = 0.40 115 0.35 152 59 11
ES JIEFER 040 1.15 0.35 110 49 159
S e Lk 0.30 1.00 055 153 549 19
= 7 A 0.30 1.20 050 163 49 19
R 0.30 1.15 0.40 90 59 159

g &5 0.30 1.15 0.40 90 59 159
LT = 050 1.15 0.65 215 39 19

N w2 0.30 1.15 0.40 91 194 11¢
7|eRE 0.50 1.15 075 122 39 1¢

gt 0.40 1.05 0.75 160 29 119

Z9) 050 0.85 0.60 120 54 19

A5 7] 0.40 0.85 0.75 230 99 21¥
Q0] 0.60 1.00 0.75 220 10¢ 21¢

Al 0.50 0.95 0.75 180 29 14

EulE 0.60 1.15 0.80 140 11¢ 214

aqe &= 0.70 1.05 0.95 130 74 1Y

A R 0.70 1.05 0.95 140 74 14
2 e 0.70 1.05 0.95 120 74 214
F e OJHH% 0.70 1.05 0.95 140 74 19
Al F A 0.70 1.00 0.95 50 29 1¢

&5 0.70 1.00 0.95 100 59 19

s 0.70 1.05 0.95 250 29 1Y

= v A nhE 0.70 1.00 0.70 190 59 21

o s} 1.00 1.00 0.30 230 39 219

- %4} 0.70 1.05 0.75 290 84 21¢
A7 0.70 1.00 0.70 210 49 219

AR} 0.60 0.95 0.75 365 1¥ 159

Hj 0.60 0.95 0.75 365 19 159

B5of 0.60 0.95 0.75 365 14 159

B iz 0.40 0.85 0.40 205 34 1¢
e T 0.70 0.65 0.70 365 19 159
7+ 0.60 0.95 0.75 365 19 159

A 0.60 0.95 0.75 365 1€ 159

7IElE 0.60 0.95 0.75 365 19 159

Sl 0.35 1.15 0.35 180 54 159

P 27 0.35 1.10 0.25 110 64 159
e = 0.35 1.15 0.35 130 49 159
o 0.40 1.15 0.60 204 49 1Y
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Holmz 7 dAFelAE Eddd FAHE FEEs LesA
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A2 5004 m'/ton, 3A WA 491 m'/tonlo 2 AHY E o]
AA EdAb=S 8554 m'/tonol Atk A G E Auuw T A
o] Eulzlio]l 7919 m'/tonZ 7MY AL S BT, 7)E A
Aolstar A A9 o] 9244 m'/tonZE A FH AT =89
A= ARE =1 =5 AAketr] flste] dash
Zy7y 2387 m'/ton#} 620.8 m'/ton®] LT
o AR ANE AuEd WA A gFES
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THt 582E A A A F2 A7 o] Fo] A 7] wfit
A El b Rke] AP EL AL olF A, S0t e &A=
Wb & 747} 5557 m'/ton, 4,550 m'/tono. 2 T ZE Fof A
9 ALY MY B BS AWk AR AP F

(& 14) =99 X9 2 F7F 2= (2001-2010)
(¢+9]: m'/ton)

EuA 5% 3 &9
A (FuaF od A4 B Pt e
Green | Blue Grey | Total | Green | Blue | Total
&4 3100 | 486.8 51.1 8479 | 2651 | 4070 | 6721 1,520.0
A7 3466 | 486.8 50.5 883.8 | 2709 | 369.7 | 640.6 1,524.4
Rt 316.3 | 5164 50.7 8833 | 2436 | 3985 | 6420 1,525.4
=5 2747 | 5111 484 8342 | 2226 | 4058 | 6283 1,462.6
A 3173 | 555.0 52.1 9244 | 2340 | 4027 | 636.7 1,561.1
A5 289.3 | 463.7 46.6 799.7 | 2260 | 3574 | 5834 1,383.1
= 2915 | 4545 45.8 7919 | 2368 | 3587 | 595.5 1,387.4
=5 321.7 | 503.1 49.3 874.1 | 2485 | 3688 | 6174 1,491.4
= 3539 | 611.0 552 | 1,020.1 | 249.3 | 420.0 | 669.3 1,689.4
32 3059 | 5004 49.1 8554 | 2387 | 3821 | 620.8 1,476.2
[+] 715}1) CAE, 6B, AT iéﬂ'Z) : average based on weighted production data

Percolation and
residual soil
moisture
: Green water
238.7mton
(16 %)
|

Pollution
: Grey water

49.1 m*fton
3 %)

<a¥ 8> =99 J7F FTAS (2001-2010)
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(X 15) & A9 =2A= AR 25

(F9]: m'/ton)

= = = 2R
855.4Y 1) olYgF 9 HAEF A
147627 ) old g B ATY £

1.2 795.9 uj 5= 424

=1} 1,060.2 A A okuj = 65.1

R w2 2,683.1 N ESY 43.9

) 17415 4 PAES 112.9

o] 3,346.7 13 11334

A 2 31669 & . 4326
T R 4,085.6 =1, 958.3
i 7 Eb 2,553.0 A2 o} 7} 90.5
= o 2,627.1 A7) 4949
T s 1,039.7 ot 511.9

al e 2,010.0 o 400.3

35 af 370.0 ) S575.7

7+ 2} 135.8 I 280.9

Z=ut iy AR Fase s 235.4

3] 9.1 7+ 6765

7] 101.7 A} 674.6

A oo 50.8 Nesha 14820
= S} 1293 P 11128
i g 284 ) 27 5,556.5
o 6oq T =7 4550.4

ga 1069 Gz 2,383.4
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o B dAFdAE IAE), HAMSE), H(EADY SR
S A 2B EA AR 7|7 AME Folo] sk A}k
e Aode sAFASA7E 28 AgrEe E2E0G)E
skt T 3 AFEFE FAE FEEdY AT 4
e &, 5859 AHF dd AFE RS S Oﬂﬁlx}i
7F F-Eete]l 9] AT ARE EEskuth AR Aol 9%k 1h
Ao APAAL AR PSS AFRIALY ARE R
BE 5% sdstA AL&stdth AlEW wigdE A=E53 2=A
F(%)Y 28RS 1AdE A7 A3 9 9] AT ERE
g8ttt

(% 16) 5342 &85 2 Ad=s

Kind of animal
(Farming system: Industrial)

Water from drinking Water from servicing

Beef cattle Clave Adult Clave Adult
Age (month) 5 36 5 36
Daily consumption
(/day/animal) 5.0 38.0 2.0 11.0
Swine Piglet Adult Piglet Adult
Age (month) 0.5 10 05 10
Daily consumption
(/day/animal) 1.8 14.0 5.0 50.0
Broiler chicken Chick Adult Chick Adult
Age (week) - 10 - 10
Daily consumption
(1/day/bird) 0.02 0.18 0.01 0.09
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)
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(X 17) =%

A W A& F

g9 (M §$)! = X2 3
T '
A3 A A& A A A & A A A &
% (kg) 702 4352 114 87.8 2.452 1.742
1ZA2Z AL AT A DA 54k ZAAI(09~'103) 2 '12.7~8€ Bl zAL A3 7het
2 EEAY Y, 20044 %%ZLE}““"J Aae 722 A3 ZFAAF114ke) S Aetete] BAE gt
SeA 7 a4 S B 582N 20069 E AFATFRIA, FAZEATE Y
(£ 18) 534 A5V 2 A2 &E +
= 3 z & T = A= 3 A
- (AAMS)
49 10 (3-1270Y) 10 (13-27119) 7 (23-26701€Y) 27
WAt s Fod % (kg/d) 3 10 23
ZAEFX) FAFEF kg/Y) 5 2 8
HA (A &E)
=9 7 (0-65%) 9 (7-1557%) 11 (16-267%) 27
WAl g Fol % (kg/Y) 0.75 1.80 5.20
2 (5$A4)
9 3(0-2F%) 2 (3-45%) ) 7
= WEAIR Fo9F (g/Y) 20.5 85.0 180.7 845
Sources: AEbg e sAZASAYF Zd A3+ "HEGB)

(£ 19) At &= WEdH &

e

Feed crops

Mixing ratio

Water footprint

(%) (m'/ton)
Maize 36.0 1,039.7
Wheat 17.0 1,060.2
Formula Rice straw 1.9 1,060.6
feed Soybean meal 14.2 2,796.0
Palm&Rapeseed residues 9.1 876.0"
Others (Molasses etc.) 9.5 182.0¢
Forage (Dry hay) - 494z

! Mekonnen, M.M. and Hoekstra, A.Y. (2010)
2 Hoekstra A.Y. and Hung P. Q. (2002)
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7} ¢F 44414 m'/ton &2 ERSITH

1.6 m’/bird, 2"F 0.7 m'/bird, 42} 1.6 m'/bird
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A= o= wEA RS HlE o ALR A ] Aol e

Aoz e

(¥ 20) SA=9 8225 A 25

(&%) @ m'/ton)

Water from Water footprint
Animal
drinking servicing feeding This study Reference
Beef cattle 70.6 20.6 17,6455 17,736.7 10,586.0"
Swine 28.4 101.3 43114 4,441.1 2,802.0"
Broiler 5.1 25 25411 2548.7 1,849.0"
chicken

! Hoekstra A.Y. and Hung P. Q. (2002)
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DHFd AFAAAAANA 54 e =22 TGN 4 E
A o] &5 E ES 9n ). A¥] 5 (Consumptive water)© 2t

| 4311 o] &&= T, AT AN AFe] 23E As,
Abed % Epdoer mEHE B A0SR YuAE o]&S
(Non—-consumptive, << HlAH|F)2 B/t A3

(Hoekstra et al.,

2011). ofdf = FEd AAA S

d Aot

¥ O047|M, TWU : Total water use, WUcon :

1* industry
1-29

2" industry
30-297
(Mining &
Manufactur
ing)

Oiher
industry
298403

TWU = WUcon + WUnon— consumptive
= WUd + WU1nd

Consumptive water use,
WUnon-con *
WUy : Direct water use,
WUjng :

Non-consumptive water use,

Indirect water use

ater use
Tty

IMrect water consumption (d)

Tep it
(Cullivatio Ara
by 16 provinees,

Exxpesal crop

/

‘B"ml:dml':-hlr | Classily the 1ypss ol
% wiagban i Daily water remurees usisy
| den 193205 | date 1956.1005) ' {10 pears mersgel raia
Clansify the farm waner
war | Comsumpiie, Nen- Leonticl's
comumplivel y :
(‘T::.".:;:m 1\ & bins med grocn Inverse 403
(Thily, 1906 | I' Matrix _SI'H:IDT
l\L"ﬂ'l E‘ {Input | — Water
e ok output Intensity
Statintics wing ralie sad table from {L.-'\fen}
ad:';_::ﬁh l mesaured daia Bank of -
E Ly v
) \/ Korea)
H mlh bﬂ‘l
’ "
||{ Waler P'"""}" |ll | Classify the form of
et (M, | WAL Use according i
I\. 15} l'-,.'l raths off 140 secior sade

"
4

Statisties nn |1 Classify the iyps of

waler | eressndinberm

Iy 140 seeror saile

<Z¥ 13> AYABEE o/ &% DB A HA

e}



Fo wARel U AR5 & AlA /1ET vhe} Lol A4
BT gron A §sar

Agolsle] FUGFFS BAYE AFAA w9 2u 5
640mmE Fatel AHAFATE o714 AHMA L ko] 7)ol s
146 W% hathe A &P ol @A A4y WA Ao
292 T} haol 31, o] F BAYNI} A WAL 50%2 T4

ArHA &+ 5, 2011).
WU;yew = Ae X ETe < 10

2 s
Pe : BHE Abzlpix

Sy §5Fe T BASY BAV glomE pwa
WA BALG AFE olgdtel FAtE PUS MGt Qo
o2 g3 go]l £4HS F43A 4 (Lovelac, 2009).
(F 2D W5E ¥4 BASF 37
Class Total Wactgrgsehed Waterway | Recirculation Pond Other
Water use 5,597.90 1.3 5,367.00 137 375 55.1
(mill m’)
Blue 229.6 - - 137 375 55.1
Green 5,368.30 1.3 5,367.00 - -
Surface 5,578.40 1.3 5,367.00 137 18 55.1
Groundwater 195 - - - 1957
Area(l,OOOm’)l) 11,428.80 130.8 3,577.00 307 2,277.00 | 3,347.00
Basic unit 10.0m 1,500.0 519 16.5 16.5
(m'/m’, m)? (5-15m) | (1,000-3,000) ' (1.8-54.2) | (1.8-54.2)

1) : MOE (2006). 2006 Water pollution survey, pp. 78 (in Korean)

2) : Kwon, O.S., Yoo, D., Park, S.M., Park, H. and Park, W. (2001). A study on the establishmen
tof effluent guidelines for aquaculture facility. National Institute of Environment Research

pp. 46 (in Korean)
3) : MOCT (2006). 2006 Statistics of groundwater use (in Korean)
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(% 25) 199 1¥ ¥ F 498 F W3 (g/cap/day)

Crops 1985 1990 1995 2000 2005 2010
Cereals 507.9 480.7 474.1 457.1 412.4 3975
Meat 44.7 64.6 89.5 102.8 100.3 119.3
Pulses 29.4 28.1 30.3 29.4 31.3 285
Starchy roots 325 30.2 30.1 32.2 46.6 379
Vegetables 270.1 363.3 4399 454.6 398.7 362.1
Alcoholic beverages 169.4 187.1 188.8 175.3 191.6 204.0
Eggs 17.1 21.6 235 235 24.9 27.1
Fishes and shellfishes 84.0 83.6 914 84.1 1094 100.1
Fruit 72.8 79.3 107.1 1114 122.6 121.0
Milk 52.5 87.1 105.6 135.0 1479 156.1
Oil crops 1.2 1.8 35 19 1.9 19
Oils and fats 25.3 39.1 38.9 43.6 51.3 38.0
Seaweeds 17.9 155 32.1 16.6 26.3 40.2
Sweeteners 32.0 42.0 48.7 48.9 58.1 62.3
Tree nuts 2.1 1.3 4.6 4.1 35 4.1

Total 1,358.8 1,525.4 1,708.0 1,720.5 1,726.7 1,700.3

(R 26) 8 AF9 199 19 2uF A3 (g/cap/day)
Crops 1985 1990 1995 2000 2005 2010
Barely 23.1 6.7 53 5.0 3.2 3.7
Others 0.9 0.7 56 6.1 7.8 7.1
Cereals Maize 45.5 61.1 66.9 79.0 86.6 72.3
Rice 350.8 330.9 303.0 268.1 228.1 223.2
Wheat 87.6 81.4 93.4 99.0 86.7 91.3
Bovine meat 8.0 11.3 182 22.8 174 23.1
Meat Edible viscera 5.2 10.0 20.8 23.0 20.7 23.0
Pig meat 23.0 32.3 39.0 43.6 46.3 50.6
Poultry meat 8.4 11.0 116 135 159 22.6
Others 1.2 2.7 34 4.1 4.4 3.7
Pulses Red beans 2.8 2.7 2.2 2.0 1.9 1.7
Soybeans 25.3 22.7 24.7 23.3 25.1 23.1
Starchy potatoes 17.3 175 19.9 19.7 34.1 244
roots Sweet potatoes 15.1 12.7 10.2 12.6 125 135
Vegetables Vegetables 270.1 363.3 439.9 454.6 398.7 362.1
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o3t Z+2 e &AM} 12453 Keal® 7H4 o H|FS A 51901}
20001 ol = oF 830.2 Kcal7hA] &=+ Ao eyt HhHo
Dy S5 Ao ojgh ZREe M7t Ad 30diE FUhsheE
Ao 2 Uepgth QokslH Aol ®Elo| g & AR AW
D} S5EFE QAL e FAE g0
T2 FYl &S
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%
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Cereals = Meat u Pulses m Starchy roots
u Vegetables m Alcoholic beverages ~ ®Eggs m Fishes and shellfishes
® Fruit = Milk = Oil crops Oils and fats
3,500 Seaweeds Sweeteners Tree nuts

3,000
2,500 -

2,000

—_
W
(=3
(=]

1,000 -

500 A

Nutrient supply energy
(kcal/cap/day)

1985 1990 1995 2000 2005 2010

<Y 19> 199 19 Z=2d &2vF A3
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(% 27) 1993 19 Z =27 4AHF W3 (Kcal/cap/day)

Crops 1985 1990 1995 2000 2005 2010
Cereals 1,798.0 1,697.2 1,660.3 1,665.1 1,497.8 1,447.2
Meat 98.7 143.4 189.0 201.5 200.2 235.4
Pulses 115.1 112.3 117.0 1156 121.2 110.8
Starchy roots 29.5 212 29.0 29.1 385 33.4
Vegetables 86.5 116.4 127.2 126.0 115.7 104.8
Alcoholic beverages - - 132.6 129.0 148.0 158.4
Eggs 28.3 35.7 37.2 37.2 34.3 374
Fishes and shellfishes 92.3 915 99.4 87.0 113.1 101.1
Fruit 31.8 34.2 53.1 53.6 57.8 58.1
Milk 39.7 64.3 74.4 92.1 99.1 101.9
Oil crops 6.6 9.3 18.6 10.0 9.2 9.1
Oils and fats 227.1 351.9 346.2 391.1 459.5 342.9
Seaweeds 52 45 9.4 4.8 34 5.1
Sweeteners 123.6 162.3 188.3 188.4 2239 238.8
Tree nuts 3.6 2.4 9.9 8.8 9.0 14.1

Total 2,686.3 2,852.6 3,091.5 3,139.2 3,130.6 2,998.5

(% 28) 8 4F9 147 14

Zr237 AW F W3l (Kcal/cap/day)

Crops 1985 1990 1995 2000 2005 2010

Barely 84.5 22.4 18.2 17.1 11.2 12.6

Others 2.7 2.1 195 21.2 28.0 255

Cereals Maize 1589 213.2 225.3 266.1 291.9 2435
Rice 1,2453 11,1745 1,0544 997.3 3484 830.2

Wheat 306.6 284.9 342.9 363.5 318.3 335.3

Bovine meat 10.5 14.8 30.4 38.1 29.2 38.8

Meat Edible viscera 11.9 22.7 36.8 35.2 32.0 35.6
Pig meat 65.2 91.3 95.7 104.3 110.8 1211

Poultry meat 111 145 26.0 239 28.1 40.0

Others 3.9 12.2 129 18.6 175 156

Pulses Red beans 8.8 85 75 7.0 6.4 5.7
Soybeans 1024 91.7 96.6 90.1 97.2 89.6

Starchy Potatoes 14.2 144 159 13.0 225 16.1
roots Sweet potatoes 15.3 12.8 13.1 16.1 16.0 17.3
Vegetables Vegetables 86.5 116.4 1272 126.0 115.7 104.8

69 -



3. 4 &He) hE AHYF AEF W B

« B ATolAE Fo AR, K7, Axw 5o B4R 44
Astel HEFFEE 19T HF LuAe 48] Fa 4F
1919 2u] ME APT AP TS HAFATG

o 19854 FQ A EF 4wl wEl ¢F 3635 m'/yre] IS AFRE =
Aow vehgth PR AgEe @3 Fbshel 20104e)
5538 m/yre] ZPEEE ARG E T B8, e 9@ be
AR Sk Aol F3ekA vhebut

oko
o

o AFEH A wWE TP AL S AT EW 1985 = =
3635 m'/yre] 7Hda AMEE Fol A ¢F 333 %<9 121.2 m'/yre
FR &Ml oA AgHE o

0|

A7} o2 YERa 50 % ©]
Aol IH Zmlol 9% Mg AFEoZ YEhgth gy $RH A
v 7F wid Z7bsbd A 20100l 7 Aol o3 s Abe

G oF 3453 m/yrz vEbeka, AA s AHE e 623 %E
2 vehgth vbd 35 vl 93 s Abg e
1985 thul oF 40 m/yr FoJE 153.7m'/yro & e

2
X
ol
r1r
po
o

o F AP s TR AFGET, F7, AnF oo =Tk Ak
Aol Agaare] 1919 #2d Avds A8std 122dE
2Hlshr] flef AbgEE TPEeE A et

< 19859 F

@ Aol molAe SAY 4FY Aol
#o A% 122E 0] Astel FFAOE 18 m9l 7
7 ALGHAR SFe) A5 1BRAE A AT FF

108] o]AFel 200 m'e] 7S5 AFEEE Aoz ey

o 1
rO
_O|L
X
9
o
3L
o o> M oam R orr

o

- 70 -



rate of change
in virtual water use (%

u Cereals

u Meat

u Pulses
Starchy roots
Vegetables

<9 20> A FAH WE 7S ALE B &

virtual water use

(m3/cal, %)

= Cereals

= Meat

= Pulses
Starchy roots
Vegetables

<IE 21> T2 Lvo WE 7S ALEH &
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2500 ® Rice ® Wheat » Barely m Maize m Others

200.0

150.0
100.0
50.0
0.0 - T T

1985 1990 1995 2000 2005 2010

Virtual water use (m3/yr)

<39 22> AF A2Hd e 193 ¥ HET AR E AR 2R(FE)

300.0

m Bovine meat ® Pig meat = Poultry meat
— 2500
§i
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@
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=
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= 100.0
=
)=
; - :I
0.0 - T T T
1985 1990 1995 2000 2005 2010
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25.0
H Cereals mMeat mPulses = Starchy roots mVegetables
fa
= 200 -
o
S
£
S’
v 150 -
w
=
&
= 100 -
=
=
=
E  s0]
-
0.0 _ T T T
1985 1990 1995 2000 2005 2010

<3¥ 24> 222 2vd }E T AHEF A 2

(& 29) AF &vld W 7P AHF A 23

Virtual water use by crop consumption (m'/cap/yr)

Crops 1985 1990 1995 2000 2005 2010
Cereals 1995 190.0 191.3 186.3 1685 163.0
Meat 96.9 135.7 1918 2308 2025 2526
Pulses 349 314 374 358 39.3 36.1
Starchy roots 2.9 2.6 24 2.7 34 3.0
Vegetables 195 26.3 31.8 32.9 28.8 26.2

(% 30) Z=¢ 2Hd wE 7Ms AHSF AR 23

Virtual water use by calorie consumption (m'/cal)

Crops 1985 1990 1995 2000 2005 2010
Cereals 19 2.0 19 1.8 1.8 1.8
Meat 17.0 17.0 136 139 139 139
Pulses 2.6 2.6 24 24 24 24
Starchy roots 0.5 0.5 0.5 0.5 0.5 0.5
Vegetables 0.6 0.6 0.7 0.7 0.7 0.7
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(X 31) F8 TFAEY o9 7MEsZFd e 229y I5F

Calorie consumption by virtual water use (Kcal/m')
Crops 1985 1990 1995 2000 2005 2010 Average
Cereals 513.9 508.4 539.3 544.3 552.1 550.3 534.1
Meat 58.8 58.7 73.7 719 72.1 72.2 67.2
Pulses 385.9 385.9 410.3 412.6 410.3 409.9 402.1
Starchy roots 1,884.6 1,879.2 2,183.1 2,018.8 2,020.7 2,022.1 1,996.3
Vegetables 1,616.4 1,617.2 1,459.5 1,399.0 1,464.7 1,460.8 1,498.4

(% 32) 4F 2o @& ARF=9 7M1 ASF A 25

Virtual water use by crop consumption (m'/cap/yr)

Crops

1985 1990 1995 2000 2005 2010
Rice 131.9 1244 1139 100.8 85.8 83.9
Wheat 42.9 39.9 45.8 48.5 42.5 44.7
Cereals Barely 6.7 19 1.5 15 0.9 1.1
Maize 17.3 23.2 25.4 30.0 329 274
Others 0.7 0.6 4.6 51 6.5 59
Bovine meat 51.8 73.2 117.8 147.6 1126 149.5
Meat  Pig meat 37.3 52.4 63.2 70.7 75.1 82.0
Poultry meat 7.8 10.2 10.8 126 14.8 21.0
Soybeans 30.9 27.7 30.2 285 30.7 28.2
Pulses  Red beans 3.2 3.1 2.5 2.3 2.2 2.0
Others 0.7 0.6 4.6 5.1 6.5 59
Starchy potatoes 0.9 0.9 1.0 1.0 1.7 12
TOOLS  Syweet potatoes 2.0 17 14 17 17 1.8
Vegetables 195 26.3 31.8 32.9 28.8 26.2
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(£ 33) 227 2o W& AFIZEY 7Hs ASF A 23

Virtual water use by calorie consumption (m‘/cal)

Crops
1985 1990 1995 2000 2005 2010
Rice 0.29 0.29 0.30 0.28 0.28 0.28
Wheat 0.38 0.38 0.37 0.37 0.37 0.37
Cereals Barely 0.22 0.24 0.23 0.23 0.23 0.23
Maize 0.30 0.30 0.31 0.31 0.31 0.31
Others 0.76 0.76 0.65 0.65 0.63 0.63
Bovine meat 13.51 13.54 10.62 10.61 10.57 10.56
Meat  Pig meat 1.57 1.57 1.81 1.86 1.86 1.86
Poultry meat 1.93 1.93 1.14 1.44 1.44 1.44
Soybeans 0.83 0.83 0.86 0.87 0.86 0.86
Pulses  Red beans 1.01 1.01 0.93 0.90 0.94 094
Others 0.76 0.76 0.65 0.65 0.63 0.63
Starchy potatoes 0.17 0.17 0.17 0.21 0.21 0.21
TOOLS  Syveet potatoes 0.37 0.37 0.29 0.29 0.29 0.29
Vegetables 0.62 0.62 0.69 0.71 0.68 0.68
4 AFATE BE Y5 AEF W3 B

AA 591 ARF Flmold A HEAH ERES £l 30 %
ojst= wjg- vk Syt AM = P SASE FETEe
ALY B o m Qe AAEA EA gt IAS=THA
Ho @ v AR EAolt 53] 2007d AT A
AEe71el ofe] 2010878 tA] wAl =710l et FAR
desa e s b4l A Feaiet videl e a7
S7Fst7] AlARsktt ool AR 8 o] Iew s A%
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(F 34) HZFAFE @& 2015, 2010 A FE &H] 2 ALF

2015 2020
Crov /Food | ({66 | oo | SR | Giooo | oo | SR
tons) tons) tons) 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 44.9 543.0 258.0 475
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
U AZFAFE @84S A9 7T A AR 2R
. BuAT WS B8] 01593 202090 HUAHE BES
2dstr] flstel 2 A sHETFE SAE L AIEE
ALlgh sibES FASE FASA T 20156 ¥ 20206 6] -
- AN 51 2 2AFES 20100 10€0] s AA
TN BEF AFAEE NIAE B AR 53 HAF A
Tk 2011 7ol FRFARA R A FA Aol 2 2015
N BEA ALH 2 2000d BEA AT LY WE4Es
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(X 35) AZFAFE g8S A9 M3 A3 2A(FHE)
Average in 2015 2020
2006-2010
Food Consumption | Production | Consumption | Production | Consumption | Production
(Mm?) (Mm?) (Mm?) (Mm?) (Mm?) (Mm?)

Rice 4,992.9 4,865.7 4,498.9 4,409.3 4,260.9 41754
Wheat 2,267.3 17.2 2,078.0 206.7 2,003.8 301.1
Barley 258.7 1135 234.8 73.2 234.8 73.2
Pulses 1,439.5 494.6 1,538.8 559.0 1,637.4 661.9
Starch roots 242.8 238.8 215.2 2124 215.2 2124
Vegetables 2,103.7 1,922.9 2,218.7 1,907.7 2,218.7 1,842.3
Fruits 1,655.8 1,611.2 2,192.0 1,753.6 2,338.4 1,826.2

(% 36) ABAFE B4 98 Ad5T 44 AH(Z4E)

Average in 2015 2020

2006-2010
Food Consumption |Production| Consumption |Production| Consumption |Production
(Mm?®) | (Mm?®) (Mm?) (Mm?) (Mm?) (Mm?)

Bovine meat 6,969.2 3,144.9 9,169.9 4,114.9 9,631.0 4,576.1
Drinking and servicing 35.8 16.2 47.2 21.2 49.5 235
Feed crops 6,933.4 3,128.7 9,122.7 4,093.8 9,581.5 4,552.5
Pig meat 4,076.1 3,175.2 4,227.9 3,384.1 4,334.5 3,468.5
Drinking and servicing 119.0 92.7 123.5 98.8 126.6 101.3
Feed crops 3,957.0 3,082.5 4,104.5 3,285.3 4,207.9 3,367.2
Poultry 1,170.3 988.3 1,618.4 1,294.7 1,786.6 1,429.8
Drinking and servicing 3.5 2.9 4.8 3.9 5.3 4.3
Feed crops 1,166.8 985.3 1,613.6 1,290.9 1,781.3 1,425.6
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H2015 2020

1431.2

Bovine meat Pig meat Poultry

<29 28> A FAFEY SAE AL AT AA o6 M3 2o8F

H2015 m2020

2661.8

Bovine meat Pig meat Poultry
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VWT[ne, n;, c] = T[ne, n;, c] % WF[ne, c]

¥ O047|M, VWFTIn,,n;c| @ Vitual water trade
T [n,,n;c] * Crop trade
WF [n,,n,,c] : Water footprint
n,: exporter, n;: importer, c: crop

o & ATl dAFES 1AAAES sdE HEoln S S8Rk
A, Z7bE BlAbe AR

Mekonnen and Hoekstra (2010)°] A5-A34E =zt =711t
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wee] wel ok 0.3 Gm*e 7HEFTE FEEE ASRE UEya,
Do Ao}t FRHAE wHdo® (.14 Gm*Y JMFT FEHE
Ao = VERSE

(B 37) $3U=e &% w9 & /M 29F 44 23

Import (1000 ton / Mm?) Export (1000 ton / Mm?)
Crops Green Blue Total Green Blue Total
Crop water water water Crop water water water
Wheat 16,027 27,004 1,433 28,436 0 0 0 0
Grain Rice 1,497 1,444 892 2,336 6 2 4 6
Crops  Barley 166 203 10 213 0 0 0 0
Others 168 255 8 263 0 0 0 0
Root and tuber crops 89 8 7 16 0 0 0 0
Maize 45136 29565 2,710 32,275 0 0 0 0
Pulse crops 15,716 31,729 675 32,403 213 596 0 596
Vegetables 982 187 8 195 162 100 2 102
Fruits 181 37 14 51 178 107 0 107
Total 79,962 90,430 5,756 96,186 559 805 6 811

% (2006-2010, Mm® @ 10°m?)

- Brazil

e
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- ¥ "
T i S s

D TUBE P§
+ ‘.uww sorghum ete
[ VEGETABLES
. FRUITS
Virtual water
5Gm?

<z2¥ 30> Yy FE wgd wE Mg 9 F (2006-2010)
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(¥ 33) 38U -5 Eax=2 A4 A3 (2006-2010)

Internal Watel?: footprint

External Wate3r footprint

Crops Mm?) (Mm?)
Green Blue Total Green Blue Total
Wheat 86 0 86 27,004 1,433 28,436
Grain Rice 9,495 15,533 25,028 1,444 892 2,336
crops Barley 807 0 807 203 10 213
Others 150 0 150 255 8 263
Root & tuber crops 1,008 0 1,008 8 7 16
Maize 408 0 408 29,564 2,710 32,274
Pulse crops 1,840 0 1,840 31,729 675 32,403
Vegetables 5,254 666 5,921 187 8 195
Fruits 4,264 0 4,264 37 14 51
Total 23,314 16,199 39,513 90,430 5,756 96,186
40000
Maize : b <
Sov-bean & 30000
35000 1 oil-cake Mm?
N 30000 - National ption
£ of water
%— 25000 -
c 71
é— 26000 Wheat
o
L
L 15000
3
_g 10000 RiFe
Q
5000
t Fruits|__Vegetables
o
-5000 | ‘
-5000 0 5000 10000 15000 20000 25000 30000

Internal water footprint (Mm?3)

<a2¥ 33> $FYEe - 93 EdAF A 23 (2006-2010)
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(X 39) 7Hs ngd wE 49 dFF A4 234 (2006-2010)

Net import National water savings

(1000 ton / Mm?) Mm?)

Crops

Quantit Green Blue Total Green Blue Total
y water water water water water water
Wheat 16,027 27,004 1,433 28,436 16,992 0 16,992
Grain Rice 1,491 1,441 889 2,330 547 534 1,082
Crobs  Barley 166 203 10 213 132 0 132
Others 168 255 8 263 368 0 368
Root & tuber crops 89 8 7 16 15 0 15
Maize 45,136 29,564 2,710 32,274 46,928 0 46,928
Pulse crops 15503 31,133 675 31,807 46,834 0 46,834
Vegetables 820 87 6 93 81 0 81
Fruits 3 =70 14 -56 -26 0 -26
Total 79,403 89,625 5,750 95,376 | 111,872 534 112,406
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(% 40) 94=4 F7 A @& 73 AEF (= 71F, Mm')

Crops Regions 1991 1995 2000 2005 2010
Gangwon 316.6 254.5 237.8 240.3 200.9
Gyeonggi  1,0154 729.5 627.4 602.1 501.8
Gyeongnam 837.4 686.7 526.3 513.3 470.8
Paddy rice Gyeongbuk 982.7 785.5 685.9 728.0 653.4
Jeonnam  1,169.2  1,1276  1,1889 1,139.6  1,0189
Jeonbuk 964.2 884.4 764.2 800.5 737.2
Chungnam  1,053.7 960.7 913.9 929.3 827.0
Chungbuk 435.2 354.9 316.4 290.1 256.9
Gangwon - 0.2 - - 0.1
Gyeonggi - - - - 0.1
Gyeongnam 0.4 4.3 1.6 2.4 8.9
Wheat Gyeongbuk 0.1 0.7 0.1 0.2 0.4
Jeonnam 0.0 0.8 0.6 3.2 17.2
Jeonbuk 0.1 15 0.4 11 121
Chungnam 0.1 0.1 - - -
Chungbuk - - - - 0.1
Gangwon 2.1 0.9 1.0 0.9 0.5
Gyeonggi 0.7 0.2 0.2 0.7 0.4
Gyeongnam 107.2 53.9 42.7 28.0 21.0
Barely Gyeongbuk 42.2 124 12.9 6.7 3.2
Jeonnam - - - 109.0 53.9
Jeonbuk 29.0 35.4 24.0 40.9 30.9
Chungnam 2.7 09 1.6 14 0.5
Chungbuk 11 0.3 0.6 0.8 0.2
Gangwon 56.2 36.8 25.0 25.2 27.1
Gyeonggi 6.1 54 6.3 6.5 5.6
Gyeongnam 5.3 59 5.0 36 2.7
Maize Gyeongbuk 8.6 6.8 6.5 5.8 5.1
Jeonnam 55 79 10.8 105 6.8
Jeonbuk 2.3 2.7 25 2.8 3.2
Chungnam 3.2 3.2 4.1 3.0 2.6
Chungbuk 15.4 12.4 10.7 14.2 16.2
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(% 41) dx=d 7 A2 & 7 AHEF (5EA 2 394 71E, Mm')

Crops Regions 1991 1995 2000 2005 2010
Gwangju 67.7 57.1 51.5 43.5 35.3
Daegu 152 38.2 34.1 29.1 20.2
Daejeon 229 18.2 16.5 121 8.9
Paddy rice Busan 35.3 38.4 32.0 28.2 24.2
Seoul 6.1 4.1 3.6 2.5 15
Ulsan - - 52.5 46.2 38.8
Incheon 27.1 113.0 90.3 88.9 67.8
Jeju 3.3 0.9 1.3 8.2 7.1
Gwangju - 0.4 0.5 1.7 25
Daegu - 0.1 0.1 0.0 0.1
Wheat Daejeon - - - - -
Ulsan - - 0.1 - -
Incheon - - - - -
Jeju - - - - 0.3
Daegu 0.3 25 2.1 2.3 1.8
Daejeon 0.1 0.2 - - -
Barely Busan - - - - -
Ulsan - - 0.3 0.1 -
Incheon - 04 0.4 04 0.1
Gwangju 0.2 0.2 0.2 0.2 0.1
Daegu - 0.2 0.4 0.6 0.3
Daejeon 0.2 0.2 0.3 0.3 0.2
Maize Busan 0.1 0.3 0.3 0.3 0.2
Seoul - - - - 0.1
Ulsan - - 0.9 0.5 0.6
Incheon 0.1 0.3 0.4 0.5 0.2
Jeju 0.3 0.5 0.2 0.3 0.5
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(X 42) 454 A9E A7+ A

A5 1990 1995 2000 2005 2010

A= 43390374 | 44553710 | 45985289 | 47,041,434 | 47,990,761
A E5EA 10,603,250 10,217,177 9,853,972 9,762,546 9,631,482
BB A 3,795,892 3,809,618 3,655,437 3,512,547 3,393,191
T3 A 2,227,979 2,445,288 2,473,990 2,456,016 2,431,774
AAFHA 1,816,328 2,304,176 2,466,338 2,517,680 2,632,035
GFFAA 1,138,717 1,257,063 1,350,948 1,413,644 1,466,143
WA F A 1,049,122 1,270,873 1,365,961 1,438,551 1,490,158
SAF A 1,012,110 1,044,934 1,071,673
ANE 6,154,359 7,637,942 8,937,752 10,341,006 11,196,053
A= 1,579,859 1,465,279 1,484,536 1,460,770 1,463,650
FAE= 1,389,222 1,395,460 1,462,621 1,453,872 1,495,984
FRAE= 2,013,270 1,765,021 1,840,410 1,879,417 2,000,473
AGET 2,069,378 1,900,558 1,887,239 1,778,879 1,766,044
A= 2,506,944 2,066,109 1,994,287 1,815,174 1,728,749
BAAEE 2,860,109 2,672,498 2,716,218 2,594,719 2,575,370
BAFE 3,671,509 3,841,553 2,970,929 3,040,993 3,119,571
AF= 514,436 505,095 512,541 530,686 528,411
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(% 43) 9=d F7 &Hd & 73 28 F (= 71F, M)

Crops Regions 1990 1995 2000 2005 2010

Gangwon 196.5 166.9 149.7 125.3 122.8
Gyeonggi 765.6 870.2 901.0 886.8 939.6
Gyeongnam 456.8 437.7 299.5 260.8 261.8
Gyeongbuk 355.8 304.5 273.8 2225 216.1

Paddy rice
Jeonnam 311.9 2354 201.0 155.7 145.1
Jeonbuk 2574 216.5 190.3 152.5 148.2
Chungnam 250.5 201.1 1855 161.2 167.9
Chungbuk 172.8 159.0 1474 124.7 1255
Gangwon 49.8 53.0 56.9 49.0 51.7
Gyeonggi 193.9 276.1 342.4 346.9 395.7
Gyeongnam 115.7 138.8 113.8 102.0 110.3
Wheat Gyeongbuk 90.1 96.6 104.1 87.0 91.0
Jeonnam 79.0 74.7 76.4 60.9 61.1
Jeonbuk 65.2 68.7 72.3 59.7 62.4
Chungnam 63.4 63.8 70.5 63.0 70.7
Chungbuk 43.8 50.4 56.0 48.8 52.9
Gangwon 3.1 2.2 2.1 14 16
Gyeonggi 119 11.7 12.9 9.7 11.9
Gyeongnam 7.1 59 4.3 29 3.3
Barely Gyeongbuk 55 4.1 39 24 2.7
Jeonnam 4.9 3.2 2.9 1.7 1.8
Jeonbuk 4.0 29 2.7 1.7 19
Chungnam 39 2.7 2.6 1.8 2.1
Chungbuk 2.7 2.1 2.1 14 1.6
Gangwon 36.6 37.2 445 48.0 40.1
Gyeonggi 142.7 193.8 267.8 339.9 307.0
Gyeongnam 85.1 97.5 89.0 100.0 85.5
Maize Gyeongbuk 66.3 67.8 81.4 85.3 70.6
Jeonnam 58.1 52.4 59.8 59.7 47.4
Jeonbuk 48.0 48.2 56.5 58.5 48.4
Chungnam 46.7 44.8 55.1 61.8 54.9
Chungbuk 32.2 35.4 43.8 47.8 41.0
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(X 44) =4 I/ & 0& 7Hs L8F (58A 2 394 7]E, M)

Crops Regions 1990 1995 2000 2005 2010
Gwangju 141.7 143.2 136.2 121.2 123.0
Daegu 27172 278.6 249.4 210.6 204.1
Daejeon 130.5 144.8 137.7 1234 125.1
Busan 472.2 434.0 368.5 301.2 284.8

Paddy rice
Seoul  1,319.1  1,164.1 993.4 837.2 808.3
Ulsan - - 102.0 89.6 89.9
Incheon 226.0 262.5 248.6 215.9 220.9
Jeju 64.0 575 51.7 455 44.3
Gwangju 35.9 454 51.8 474 51.8
Daegu 70.2 88.4 94.8 82.4 85.9
Daejeon 33.0 459 52.3 48.3 52.7
Wheat Busan 119.6 137.7 140.0 1178 119.9
Seoul 334.0 369.3 3775 327.5 340.4
Ulsan - - 38.8 35.1 379
Incheon 57.2 83.3 94.5 84.5 93.0
Jeju 16.2 18.3 19.6 17.8 187
Gwangju 2.2 19 1.9 1.3 1.6
Daegu 4.3 3.8 3.6 2.3 2.6
Daejeon 2.0 19 2.0 14 1.6
Barely Busan 7.3 5.8 5.3 3.3 3.6
Seoul 20.5 15.7 14.2 9.2 10.2
Ulsan - - 1.5 1.0 1.1
Incheon 35 35 3.5 24 2.8
Jeju 1.0 0.8 0.7 0.5 0.6
Gwangju 26.4 31.9 40.5 46.5 40.2
Daegu 51.7 62.0 74.1 80.7 66.7
Daejeon 24.3 32.2 40.9 47.3 40.9
Maize Busan 88.0 96.6 109.5 1155 93.0
Seoul 245.9 259.2 295.2 320.9 264.1
Ulsan - - 30.3 34.3 29.4
Incheon 42.1 585 739 82.8 72.2
Jeju 11.9 12.8 154 174 145
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(¥ 45) 9x=d

TF A% 2

ZHld g M AFE (B 7F, %)

Crops Regions 1991 1995 2000 2005 2010
Gangwon 161.1 152.5 1589 191.8 163.6
Gyeonggi 1326 83.8 69.6 67.9 53.4
Gyeongnam 183.3 156.9 1757 196.8 179.8
Paddy rice Gyeongbuk 276.2 258.0 250.5 3272 302.4
Jeonnam 3749 479.0 591.5 7319 702.2
Jeonbuk 374.6 408.5 401.6 524.9 497.4
Chungnam 420.6 477.7 492.7 576.5 492.6
Chungbuk 2519 2232 214.7 2326 204.7
Gangwon - 0.4 - - 0.2
Gyeonggi - - - - 0.0
Gyeongnam 0.3 3.1 14 24 8.1
Wheat Gyeongbuk 0.1 0.7 0.1 0.2 0.4
Jeonnam 0.0 11 0.8 5.3 28.2
Jeonbuk 0.2 2.2 0.6 1.8 194
Chungnam 0.2 0.2 - - -
Chungbuk - - - - 0.2
Gangwon 67.7 40.9 47.6 64.3 31.3
Gyeonggi 59 1.7 1.6 7.2 34
Gyeongnam  1,509.9 9136 993.0 965.5 636.4
Barely Gyeongbuk 767.3 3024 330.8 279.2 1185
Jeonnam - - - 6,411.8  2,994.4
Jeonbuk 7250  1,220.7 8889 24059  1626.3
Chungnam 69.2 33.3 61.5 77.8 23.8
Chungbuk 40.7 14.3 28.6 57.1 12,5
Gangwon 153.6 989 56.2 525 67.6
Gyeonggi 4.3 2.8 2.4 19 1.8
Gyeongnam 6.2 6.1 5.6 36 3.2
Maize Gyeongbuk 13.0 10.0 8.0 6.8 7.2
Jeonnam 9.5 151 18.1 176 14.3
Jeonbuk 4.8 5.6 4.4 4.8 6.6
Chungnam 6.9 7.1 74 49 4.7
Chungbuk 47.8 35.0 24.4 29.7 39.5
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(X 46) dx=d 37 A & 2o @& 7Hg AR E (534 2 394 71, %)

Crops Regions 1990 1995 2000 2005 2010
Gwangju 47.8 39.9 37.8 35.9 28.7
Daegu 55 13.7 13.7 13.8 9.9
Daejeon 175 12.6 12.0 9.8 7.1
Paddy rice Busan 7.5 8.8 8.7 94 85
Seoul 05 04 0.4 0.3 0.2
Ulsan - - 51.5 51.6 43.2
Incheon 12.0 43.0 36.3 41.2 30.7
Jeju 52 1.6 2.5 18.0 16.0
Gwangju - 0.9 1.0 3.6 4.8
Daegu - 0.1 0.1 0.0 0.1
Daejeon - - - - -
Wheat Busan 0.0 0.0 0.0 0.0 0.0
Seoul - - 0.0 - -
Ulsan - - 0.3 - -
Incheon - - - - -
Jeju - - - - 1.6
Gwangju 0.0 0.0 0.0 0.0 0.0
Daegu 7.0 65.8 58.3 100.0 69.2
Daejeon 5.0 105 - - -
Barely Busan R . B R R
Seoul 0.0 0.0 0.0 0.0 0.0
Ulsan - - 20.0 10.0 -
Incheon - 114 114 16.7 3.6
Jeju 0.0 0.0 0.0 0.0 0.0
Gwangju 0.8 0.6 0.5 0.4 0.2
Daegu - 0.3 0.5 0.7 0.4
Daejeon 0.8 0.6 0.7 0.6 0.5
Maize Busan 0.1 0.3 0.3 0.3 0.2
Seoul - - - - 0.0
Ulsan - - 3.0 1.5 2.0
Incheon 0.2 0.5 0.5 0.6 0.3
Jeju 2.5 3.9 1.3 1.7 3.4
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1200.0

Paddy rice 1991

Virtual water use for production {Mm?)

Gangwon Gyeonggi Gy Gy bulk buk Ch Ct

<T¥ 37> A G 9 Jio] g7 s AL F (E71E, Mm)R )

120.0

Paddy rice = 1991
m 1995
.:.E 100.0 1 = 2000
s w2005
5 m 2010
B
S 800
]
o
13
o
5
S 60.0
1]
3
:
2
'_é 40.0
>
20.0 -

Gwangju Daegu Daejeon Busan Seoul Ulsan Incheon Jeju
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1200.0 L

White rice m 1991
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Virtual water self sufficiency (%)
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1991 w1995 mW2000 m2005 m2010
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<3 41> X9 73 AFE AA 23 (9n)

Green water self sufficiency (%)
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Blue water self sufficiency (%)
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(X 47) 9r] Ao o9& 7p3s AHEF 44 (Mm')

Regions 1991 1995 2000 2005 2010
Gangwon 316.6 254.5 237.8 240.3 200.9
Gyeonggi 1,0154 729.5 627.4 602.1 501.8

Gyeongnam 837.4 686.7 526.3 513.3 470.8
Gyeongbuk 982.7 7855 685.9 728.0 653.4
Jeonnam 1,169.2 1,1276 1,1889 1,139.6 1,0189
Jeonbuk 964.2 884.4 764.2 800.5 737.2
Chungnam 1,053.7 960.7 9139 929.3 827.0
Chungbuk 435.2 354.9 316.4 290.1 256.9
Gwangju 67.7 57.1 51.5 435 35.3
Daegu 15.2 38.2 34.1 29.1 20.2
Daejeon 22.9 18.2 165 12.1 89
Busan 35.3 38.4 32.0 28.2 24.2
Seoul 6.1 4.1 3.6 2.5 15
Ulsan 52.5 46.2 38.8
Incheon 271 113.0 90.3 83.9 67.8
Jeju 3.3 0.9 1.3 8.2 7.1

(E 48) #u] 2njo & 7P AHSF AR (Mm')

Regions 1990 1995 2000 2005 2010
Gangwon 196.6 166.9 149.7 125.3 122.8
Gyeonggi 765.8 870.2 901.0 887.0 939.7

Gyeongnam 456.8 437.7 299.5 260.8 261.8
Gyeonghuk 355.9 304.5 273.8 2226 216.1
Jeonnam 3119 2354 201.0 155.7 145.1
Jeonbuk 2575 216.5 190.3 152.6 148.2
Chungnam 250.5 201.1 185.5 161.2 167.9
Chungbuk 172.9 159.0 1474 1247 1256
Gwangju 141.7 143.2 136.2 121.2 123.1
Daegu 2772 278.6 2494 210.7 204.1
Daejeon 130.5 144.8 1377 1234 125.1
Busan 472.3 434.0 368.5 301.3 284.8
Seoul 1,319.3 1,164.1 993.4 837.3 808.4
Ulsan 102.0 89.6 89.9
Incheon 226.0 262.5 248.6 2159 220.9
Jeju 64.0 57.5 51.7 455 44.3
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(£ 49) v Ao g 54 7Mgs AHEF A (M)

Regions 1991 1995 2000 2005 2010
Gangwon 124.7 99.7 68.7 929 69.2
Gyeonggi 368.9 281.8 169.5 268.7 213.2

Gyeongnam 456.6 180.6 256.2 208.1 194.1
Gyeongbuk 400.2 197.8 232.5 261.1 212.7
Jeonnam 563.5 289.0 559.0 406.8 428.9
Jeonbuk 441.5 252.6 399.0 331.4 313.7
Chungnam 426.2 322.7 345.4 437.7 299.1
Chungbuk 175.6 1114 101.6 141.6 108.1
Gwangju 30.9 139 27.0 17.7 144
Daegu 6.6 9.0 134 9.2 7.6
Daejeon 9.3 55 8.0 6.3 4.2
Busan 19.6 11.0 13.1 9.9 7.7
Seoul 2.0 1.6 1.1 1.0 0.7
Ulsan 18.8 13.4 10.5
Incheon 94 39.7 20.9 31.5 25.8
Jeju 1.3 0.3 0.3 2.0 2.9

(% 50) #m] &nlo] o3 54 73 AHEF A (Mm')

Regions 1990 1995 2000 2005 2010
Gangwon 74.6 63.4 56.8 47.6 46.6
Gyeonggi 290.6 330.3 342.0 336.6 356.6

Gyeongnam 1734 166.1 113.7 99.0 99.4
Gyeongbuk 135.1 1156 103.9 84.5 82.0
Jeonnam 1184 89.3 76.3 59.1 55.1
Jeonbuk 97.7 82.2 72.2 57.9 56.3
Chungnam 95.1 76.3 70.4 61.2 63.7
Chungbuk 65.6 60.3 56.0 47.3 47.7
Gwangju 53.8 54.4 51.7 46.0 46.7
Daegu 105.2 105.7 94.7 80.0 715
Daejeon 495 55.0 52.3 46.8 475
Busan 179.3 164.7 139.9 114.3 108.1
Seoul 500.7 441.8 377.0 317.8 306.8
Ulsan 0.0 0.0 38.7 34.0 34.1
Incheon 85.8 99.6 94.4 82.0 83.8
Jeju 24.3 21.8 19.6 17.3 16.8
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(% 51) #m Akl &% F4 73 AHEF A (Mm')

Regions 1991 1995 2000 2005 2010
Gangwon 173.1 139.2 153.8 133.2 119.2
Gyeonggi 591.9 405.4 418.6 298.5 257.7

Gyeongnam 334.3 467.9 236.5 275.7 249.5
Gyeongbuk 525.0 544.1 408.3 4257 403.2
Jeonnam 541.1 776.6 559.0 668.6 530.9
Jeonbuk 466.5 580.7 315.3 422.7 380.1
Chungnam 569.1 584.0 512.1 437.8 4775
Chungbuk 236.0 224.1 195.4 131.3 133.7
Gwangju 33.0 40.2 21.6 23.4 189
Daegu 7.8 27.3 18.8 18.3 11.6
Daejeon 12.3 11.7 7.6 51 4.2
Busan 14.0 25.5 17.2 16.9 15.3
Seoul 3.7 2.3 2.3 14 0.7
Ulsan 30.8 30.4 26.3
Incheon 16.3 67.1 63.8 52.1 379
Jeju 1.9 0.6 0.9 59 3.8

(% 52) 9m] &wlo o3 FAH 73 AHEF A (Mm')

Regions 1990 1995 2000 2005 2010
Gangwon 121.9 103.6 92.8 777 76.2
Gyeonggi 475.0 539.8 558.9 550.2 582.8

Gyeongnam 283.4 2715 185.8 161.8 162.4
Gyeongbuk 220.7 1889 169.8 138.0 134.1
Jeonnam 193.5 146.0 124.7 96.6 90.0
Jeonbuk 159.7 134.3 118.0 94.6 91.9
Chungnam 1554 124.7 115.1 100.0 104.1
Chungbuk 107.2 98.6 91.5 77.3 779
Gwangju 87.9 88.8 84.5 75.2 76.3
Daegu 171.9 172.8 154.7 130.7 126.6
Daejeon 81.0 89.8 85.4 76.5 77.6
Busan 293.0 269.2 228.6 186.9 176.6
Seoul 818.3 722.0 616.2 5194 501.4
Ulsan 0.0 0.0 63.3 55.6 55.8
Incheon 140.2 162.8 154.2 1339 137.0
Jeju 39.7 35.7 32.0 28.2 275
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(% 53) 9nl A% 2 zdlo] 9@ Ads AF

g A4 (%)

Regions 1991 1995 2000 2005 2010
Gangwon 161.1 1524 1589 191.8 163.5
Gyeonggi 132.6 83.8 69.6 67.9 53.4

Gyeongnam 183.3 156.9 175.7 196.8 179.8
Gyeongbuk 276.1 258.0 250.5 327.1 302.3
Jeonnam 374.8 479.0 591.4 732.0 702.3
Jeonbuk 374.5 408.4 401.7 524.7 4974
Chungnam 420.6 47717 492.6 576.5 492.6
Chungbuk 251.8 223.2 214.6 232.7 204.6
Gwangju 47.8 39.8 37.8 35.9 28.7
Daegu 5.5 13.7 13.7 13.8 9.9
Daejeon 175 12.6 12.0 9.8 7.1
Busan 75 8.9 8.7 9.4 8.5
Seoul 0.5 0.4 0.4 0.3 0.2
Ulsan 515 51.6 43.2
Incheon 12.0 43.0 36.3 41.2 30.7
Jeju 5.2 1.6 2.5 18.0 16.0

(% 54) Hu] A4 & &vd o 54 s AFE AE (%)

Regions 1990 1995 2000 2005 2010
Gangwon 167.1 157.3 120.9 1954 1484
Gyeonggi 126.9 85.3 49.6 79.8 59.8

Gyeongnam 263.4 108.7 225.4 210.2 195.3
Gyeongbuk 296.3 171.2 223.8 309.1 259.3
Jeonnam 476.0 3235 732.6 638.4 778.8
Jeonbuk 451.8 307.3 552.6 572.2 557.7
Chungnam 448.3 422.7 490.5 715.4 469.3
Chungbuk 267.7 184.6 1815 299.1 226.9
Gwangju 575 25.6 52.3 384 30.8
Daegu 6.3 8.6 14.1 11.5 9.7
Daejeon 18.7 10.1 15.3 13.4 8.8
Busan 10.9 6.7 94 8.6 72
Seoul 0.4 0.4 0.3 0.3 0.2
Ulsan 48.6 39.4 30.7
Incheon 11.0 39.8 22.2 384 30.7
Jeju 52 1.2 1.7 11.3 175
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(% 55) #u] A4 & &vld & FA g AFE AE (%)

Regions 1991 1995 2000 2005 2010
Gangwon 142.0 134.4 165.7 1714 156.4
Gyeonggi 124.6 75.1 749 54.3 442

Gyeongnam 118.0 172.3 127.3 170.4 153.7
Gyeongbuk 2378 288.1 240.4 3084 300.7
Jeonnam 279.7 531.8 448.3 692.3 589.9
Jeonbuk 292.1 432.4 267.2 446.6 4135
Chungnam 366.3 468.2 445.0 4379 458.5
Chungbuk 220.1 2273 2137 169.8 171.7
Gwangju 37.6 45.2 256 31.1 24.7
Daegu 45 158 12.2 14.0 9.2
Daejeon 15.2 13.0 89 6.7 5.4
Busan 4.8 9.5 7.5 9.0 8.7
Seoul 0.5 0.3 0.4 0.3 0.1
Ulsan - - 48.7 54.7 47.2
Incheon 116 41.2 414 389 217
Jeiju 4.8 1.7 2.7 20.8 13.8
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(% 57) $ALR7I1FEAY £ E2A=TA BE = vd8s FoF A4 23 Hu

TALENFFAY vE8T F2F (B9 P/ D)

2006 71 20074 71
THET FadE 1099 % Fad = 1049 %
e
8,226 12,787 8,120 12,709

EdAES 2843 & AEF (2001-2010) (&9 #Hetm'/d)

T & Green Blue Grey Total
25 AH| 1,972 3,226 317 5514
5

1,539 2,463 4,002

A% 9
E o) ol i3

(71 9ol 9= : 7} Ame] 44 7|4xde] neh s =
ME  GAAEs) 104 MR bR HgE Feel

o FAE WS VMY ZEoR HIkste] ZF wrbd Tt
o g Eivetete] wY F8EE Hristazt sksth olE
fske] 2006178 2010 74A] S-Elvbere] TR g EFE
Aata gz Ee] 7 WA EE FAgsAT

o Fo #E JAFoN I wAe] FaEE ARy Yot th
&3t we E3A]gEo] AL JH(Kwon et al, 2004, Kwon

et al, 2006; Son, 2007; Cho, 2009; Jeong, 2012). & “3#%te]

Ha 918 Brbshes @AEAN RS A5 Bl BEHT ¢

o} 35 BBAAE B4R o] HnSenhs S4Tbsthel

AR EE Wrhehe me AEAF(RAARE)] Fgol
7

Agral oz FAHEHJtHBowen, 1983; Kim and Kim, 2009;
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Son, 2007, Yamazawa, 1970).
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(% 58) 2uete 8 42 7MEs 9539 w9d= A4 23 (2006-2010)

Trade Intensity

Countries Virtual water import
Crop trade

Green Blue Total
CHINA 5.54 7.72 12.28 8.09
USA 2.04 1.69 2.16 1.72
ROMANIA 1.88 1.83 1.28 1.83
UKRAINE 1.25 1.63 1.07 1.63
AUSTRALIA 1.21 1.44 1.49 1.46
INDONESIA 1.18 1.80 247 1.84
BRAZIL 118 1.27 0.22 1.29
INDIA 1.03 1.66 0.19 1.55

(% 59) $-duetst 7Ms 453 293 = A4 23} (2006-2010)

Intensity of Virtual water import

Countries
2006 2007 2008 2009 2010

CHINA 9.85 12.07 5.46 4.59 3.25
USA 161 1.36 1.89 1.73 1.90
ROMANIA 0.00 0.00 0.85 1.96 3.27
UKRAINE 0.28 0.00 1.49 3.05 0.99
AUSTRALIA 0.10 0.50 0.26 1.78 2.03
INDONESIA 0.17 2.44 3.68 0.15 0.27
BRAZIL 1.45 1.37 1.11 1.41 1.11
INDIA 2.34 1.83 1.69 0.58 0.67
CANADA 0.99 0.17 0.29 0.30 1.41
CHILE 0.27 0.28 0.34 0.31 0.36
ARGENTINA 0.37 0.42 0.35 0.31 0.36
THAILAND 0.19 0.18 0.20 0.12 0.22
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7R 247 A& (A) 2923 DB (B) | 2@ (AsB)
LLDPE 1.07E-03 kg 521573 L/kg 558E-01 L

PE 2.72E-04 kg 522,573 L/kg 1.42E-01 L

- PET 22TE-04 kg | 2189.132 L/kg 497E-01 L
Zifgf A 8.85E-05 kg 320921 L/kg 284E-02 L
A 143E-06 kWh| 632032 L/kWh 9.05E-04 L

LNG 175E-04 kg 5.973 L/kg 1.04E-03 L

g 9.70E-02 kg 988.280 L/kg 9.59E+01 L

&5 6.89E-03 kg 1.000 L/kg 6.89E-03 L

PE(Z &) 1.68E-03 kg 522,573 L/kg 8.79E-01 L

A % A 2 G 888E-06 kWh|  632.032 L/kWh 561E-03 L
l %ol 2.90E-03 kg 980.944 L/kg 2.84E+00 L
PE(3) 156E-05 kg 522,573 L/kg 8.13E-03 L

PE(HE) 2.00E-04 kg 522,573 L/kg 1.05E-01 L
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AEel gk Al A =3 delHE 283kt
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delE 2 oHrlE 24 delHe AN Ve 9t
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(Z 67) +HAF AMA 74 FHEE 5325 A4 Z2H(B00mL 7] F)
T& 244 AHE-F (A) E2A5 DB (B) | A5 (A*B)
FEAR 1.46E-01 kg 14.393 L/kg 2.10E+00 L

ZALE 1.71E-01 kg 15.393 L/kg 2.63E+00 L

) S} 1.18E-01 kg 16.393 L/kg 1.93E+00 L

a4 4.88E-02 kWh 632.032L/kWh 3.09E+01 L

ZRis 2.57E-03 L 11.023 L/kg 2.38E-02 L

s 6.30E-04 L 9.632 L/kg 4.92E-03 L

ﬂl;f &5 1.10E+00 kg 1.000 L/kg 1.10E+00 L
& 1.83E-05 kg 1.000 L/kg 1.83E-05 L

A 8k 6.93E-01 kg 1.000 L/kg 6.93E-01 L

A 5.34E-01 kg 103.177 L/kg 551E+01 L

Al F8-7 1.86E-02 kg 2,773.361 L/kg 5.16E+01 L

RIS 3.12E-02 kg 2,774.361 L/kg 8.66E+01 L

2 4.25E-04 kg 9.281 L/kg 3.94E-03 L

e 2.94E-01 kg 1.000 L/kg 2.94E-01 L

A 8k 2.94E+00 kg 1.000 L/kg 2.94E+00 L

NH3(g vl) 7.66E-06 kg 4.463 L/kg 3.42E-05 L

R-22(:d ) 7.67E-06 kg Data gap 0.00E+00 L

A9 9.51E-02 kWh 632.032L/kWh 6.01E+01 L

- LNG 8.74E-03 Nm’ 5973 L/kg 3.40E+01 L
A 1.99E-02 kg 980.944 L/kg 1.95E+01 L

A 3.29E-03 kWh 632.032L/kWh 2.08E+00 L

LNG 1.01E-04 kg 5.973 L/kg 3.92E-04 L

B-C++ 2.38E-05 L 2.391 L/kg 5.40E-05 L

LPG 6.46E-05 kg 2.615 L/kg 1.69E-04 L

e 4.18E-04 kg 1.000 L/kg 4.18E-04 L

Z B AL gh 351.440 L
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= o
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J_'E_
47 5 EFE7]E 138.14Le &S AFE3Ste] dA9] 3931% 4
3.

e 1 Ugog AFEAL AHo] 60.09L(17.10%), AZHdtA ] A
I 55.09L(15.67%), Az A2l A& o] 30.87L(8.79%)E =}

o AA A= T A AxdACdA AFEE= ek As)

S7b Slg v, & 32308 AA BHAGT 09295 A shelvh

(% 68) ¢ AxA4 dAE LA AAGBGO0mL 7<)

A+ A AzddA | AzxdA | AAEEA | AVIEA

= ak= (L) 351.44 232.58 118.86 - -
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version 4.4.0.20090506 (Red Hat 4.4.0-4) (GCC)) #1 SMP
Web..

- Apache/2.2.4

- do]H o]~ Feto]dE W ! libmysql - 5.0.33

Database Server 7| %7

- A Localhost via UNIX socket

- ~ZEd o] MySQL

- 2XE o WA 50.33 - Source distribution
- A B 10

- A}F&-2}F root@localhost

- A ZAA UTF-8 Unicode (utf8)
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Water use intensity at 403 sectors by form of water use

Name of Scctor

Water use intensity (m'/million won)

| Domestic product

Total water wse__ | Direet water Indireet water Total cons. Total non-cons.__| Total green Total blue (mill won)
Rice 1,599 1574 23 B 649 950 s94 | 1,005 859
Barlcy 741 696 45 732 9 72 [ 245,150
Wheat 1,128 1070 58 KIE 1 1,120 8 7.046
Misc. cereals 1,848 1,826 22 1,843 4 1,844 4 62,025
Vegetables 2 230 ap 230 a2 200 7
Fruits 424 414 10 JF 417 3 418 © 2,871,554
Pulses 1,045 1,005 39 1035 10 1,034 10 584,768
Polatoes 599 535 64 587 12 SET 13 ' 377,840
Oleaginous crops. 882 870 1 879 2 879 2 E 308,594
Cultivated medicinal herl 6 39 3T 38 3% 34 2] 1,187,728
Other edible crops 1413 1,405 [] 1256 157 1,227 217 23,164
Cotton and hemp 458 46 12 317 141 452 [ 2,382
Leaf tobacco 208 282 16 | 208 % 289 o 196,522
i specialitis ) 34 9 32 i 27 To 1,827,985
Natural rubber - - - - - -F -
Seeds and secdlings 13 B 13 | 4 9 6 f 48,107
Other Inedible crops | 103,263 | 103.249 I 103253 10 | 103,255 8 1,847
Dairy farming 125 16 109 7 63 60 58 7 1,703,812
Beet cattle 121 12 09 6 60 55 66 2823471
Pigs 96 28 68 |t 47 49 38 38 3749118
Poultry and birds a7 m 36 B ) 20 27 . 3,077,610
Other animals 51 . 571 40 17 39 18 403,287
Operstion of timber trac] w012 26813 1,399 25,706 [ 28,707 SR 348491
Raw timber 10,016 - 10,016 | 10010 3 10,011 s E 133,183
Ediblc forest products. E - 8 o 2 6 2 675417
Mise. forest products 26 - 26 [ 7 19 7 184,269
Fishing 2 - 7 [ ] 15 7 3,565,813
Aquaculure 4194 3712 421 ol | 4,103 4,020 174 1,484,068
Agr. for. and fishing ser 27 - 27 6 21 7 20 1,030,536
Anthracite 163 9 154 136 17 146 [E 258439
Bituminous coal n - L3 b = =~ =
Crude petroleum 16 - 16 | 2 14 1 15 | 25,005
Natural gas 16 - 16 | 2 14 I 15 0 172,537
ron ores 11,526 11510 16 13 1,517 T0 51 13277
Copper ores 3 - 8 5; 5 4 4 18
Lead and zine ores 8 - 8 3 s 4 4 81
Misc. non-ferrous melal 62 45 17 13 49 13 as 4,950
Sand and gravel 48 13 (] 6 a2 s N 549,332
Crushed and broken stor 38 5 3 s 32 4 34 907,232
Other bulk stones 12 3 of 4 8 5 7R 92,959
Limestone 13 1 2F 6 6 7 sh 854,708
Materials for ceraics 18 8 1l 6 12 6 12 198,798
Crude salt 14 1 13 B 6 9 s 79,114
Misc. non-metallic ming 47 2 45 3s 12 37 10 74,493
Slaughtcring and meat p} 96 2 9 a7 ) 3 56 6698964
Pouliry slaughtering and| [ 2 I3 [0 26 16 2% 1,788,402
Prepared meat products 35 [ 31 B 21 B 21 1,339,582
Milk s 4 7 36 ) 31 4 2033378
Milk products 41 4 36 19 22 17 24 2,204,046
lce cream 29 3 77 B 17 12 17 12 1,177,418
Fish fillets and fish cake 77 6 71 9 68 61 16 630470
Canned scafoods 277 7 an p 1 266 255 Ex) ] 271522
Frozen fish and scafbod: 220 1 219 14 206 203 17 2029409
Sulted, dried and smoked 140 4 137 9 131 125
Misc. processed seafood) 1,059 10 1,049 xR 1,031 1,000
Polished rice 1458 0 1457 604 854 553 )
Polished barley 471 0 471 465 o 465
Flour and cereal prepara} Al 2 29 15 16 15 1,026,880
Raw sugar - -F - -
Refincd sugar [ 7 [ 2 1l 2 816,107
Starches 46 [l 45 36 10 36 428,615
Glucose, glucose syrup. 52 15 37 21 31 20 594,373
Bakery products 104 6 o5 | 53 51 50 13 2,021,889
C products 27 3 5 17 [ 17 3 1,289,308
Noodles 35 [ 29 | 15 20 15 17 | 1,662,881
Fermented seasonings 124 107 15 [ 13 § 116 293,540
Other scasonings 60 3 58 JF 31 30 37 24 B 1,872,331
Soy saucc ad bean pasic} 123 4 o 85 38 &3 40 | 743,294
Animal and marine fats 66 2 64 27 39 32 34 200,632
Vegetable fats and oils, 84 3 81 7 Il 72 12 1,305,853
Canned or cured fruits af 112 s 107 90 2 83 25 [ 1,667,000
Coffee and tea 42 4 i 30 12 28 14 1,035,486
Ginseng products 44 2 a2 2 2 29 15 | 520,523
Malt and yeast 370 3 367 357 13 357 13 176,491
Bean curd 192 14 178 171 21 171 21 398,656
Mise. foodstu s 153 4 149 o1 62 01 ol 2,984,539
Ethyl alcohol for beve 232 14 219 138 95 128 105 306,460
Blended and distilled sojf 35 1 33 p 18 17 17 18 2,539,137
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Name of Sector Water use intensity (1 /million won) e product
Total water use | Direct water Total green (mill won)
Beer 19 17 12 3,158,086
Other liquors 57 55 ) 1,203,089
Soft drinks 27 25 135 3479432
Spring water and manu] 59 48 9 295332
Prepared livestock feeds| u ) 28 4,577,727
“Tabacco products B 12 s 6,889,437
Waoolen yam 18 14 3 292,400
Cotton yarm 17 13 2 971,209
Silk and hempen yarn ) 7 37 16,102
Regencrated fiber yarn 14 12 8 18,965
Synthetic fiber yum 18 16 3 582,232
‘Thread and other fiber 25 19 4 3 | 803.127
Woolen fabrics 38 29 s 3 461,506
Cotton fabrics 30 2 4 E 727,162
Silk and hempen fabrics 30 26 % 3 183,313
Regenerated fiber fabric 63 54 1 3 428712
Synthetic fiber fabrics 72 63 8 E 3,281.713
Other fiber fabrics 63 6l 7 3 742171
Knitted fabries 47 46 s 3,713,678
Fiber bleaching and dycif 275 208 25 | 2,366,934
Knitted wearing apparck 38 36 3 |3 2,119,113
Knitted clothing accessol 44 4 5 E 743,595
Textile wearing apparcls 20 n 4 11198268
Other clothing aceessors 26 25 4 3 688,577
Leather wearing apparcl 6 5 | r 217,480
Fur wearing apparcls o 6 2 | 298,031
Textile products Ell 29 s E 3,825,707
Misc. textile products 2 2 3 E 2,548,829
Cordage, rope, and fishil 13 12 3 ] 505,296
Leather 14 5 2 1,479,840
Fur 6 s 2 3 136,187
Luggage and handbags is 14 3 3 828,578
Leather footwear 12 11 2 |3 1,075,167
“Textile footwear and otk 14 12 ! 1,034,686
Other leather products 12 10 ] 3 163,844
Lumber 607 606 601 B 1,175,150
Plywood 112 110 107 E 710,287
and densi s 16 109 3 696,802
Wooden produets for e¢ sl 80 74 E 966,485
Wooden containers 211 210 204 3 991,324
Other wooden products 180 178 172 3 174,671
Pulp 67 47 47 336,907
Newsprint 42 21 14 3 1,011,741
Printing paper 12 8 3 3 3 2,961,440
Other raw paper and pay 32 21 13 10 - 2493414
Cornugated paper and s 17 15 [ s 2,987,994
Paper containers 15 14 s 5 1,638,379
Stationery paper and of 12 11 4 3 739,544
Sanitary paper products 33 12 6 4 1,260435
Other paper products [ 13 4 4 1,359,353
Printing 5 9 3 3 6625411
Reproduction of record 11 10 2 3 399,243
Coal briguctics 230 227 199 9 119,231
Coke and ather coal pro| 2 2 1 1 1 2,295,596
Naphtha 2 1 1 0 [ 2 9,655,175
Gasoline 2 ] 1 0 o ' 12,260,751
Jet oil 2 1 1 [l 0 2 6,027,441
Kerosene 2 1 1 0 0 2 4,897,357
Light oil 2 1 1 0 0 2 23,807,428
Heavy oil 2 1 1 0 o 2 9,875,959
Liqueficd petroleum gas 2 i ] ] 0 2 3,574,565
Lubricants 5 1 4 [ [ 4 2,780,255
Misc. petroleum refinery 3 0 3 [ [ 2 1,410,055
Petrochemical basic prod 4 2 2 1 o 3 10,845,036
intermed 9 5 5 2 [ 8 14,547,625
Coal chemica [ o 7 3 2 i 83,306
Other basic organic chen 12 S ¥ 2 2 10 3,496,360
Industrial gases 12 4 8 2 2 10 1,092,269
Basic inorganic chemica 14 6 [ 3 2 12 3,067,049
Synthetic resins 9 3 [3 2 [ 7 21428127
Synthetic rubber 9 3 6 2 2 7 1,503,205
Regenerated cellulose fil 42 9 33 22 16 26 139485
Synthetic fibers 2 16 7 s 2 21 3,610,546
Nitrogen compounds 3 0 5 F 2 o 158,714
Fertilizers 15 8 7 4 3 12 1612788
Pesticides and other agri 9 1 [ 2 2 6 1,186,155
14 2 12 4 s 9 11,747,418
Cosmeties and dentifricc] B 1 12 4 s 7 4,034,582
Soap and detergents 20 3 17 [ 8 12 1,890,120
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Name of Sector Water use intensity (i /million won) ¢ product
Total water use | Direct water Indirect water Total cons. Total non-cons__| Total green Total blue. (mill won)

Dyes, pigments, and tani 17 9 8 & 15 2 15 | 1,394,140
Paints, varnishes, and all 10 2 8 3 7 3 7 3,448 991
Printing ink 1 2 10 4 % 3 8 738,583
Adhesives, gelatin and 54 13 3 10 4 9 3 10 1,201,013
Explosives and firework 15 [] 10 s 13 3 14 219,693
Recording media for c 1 s 5 2 9 2 o 397,495
Photographic chemical 9 1 8 2 o 3 6 305,885
Mise. chemical products| 10 3 6 2 5 2 8 4,346,327
Primary plastic products| 0 2 8 2 [ 2 8 7,145,354
Industrial plastic produc 9 ] 8 2 7 2 7 21,521,201
Houschold anicles of pl 9 1 7 2 7 2 7 E 960,051
Tires and ubes 9 1 [ 2 7 2 7 4,362,072
Industrial rubber produch 1 7 o 3 ® 2 [ 3,422,851
Misc. rubber products [ 4 9 4 10 3 10 496,854
Shect glass and primary 21 3 18 6 15 6 15 | 529,365
Industrial glass products| [H s s 3 10 3 o 5844444
Houschold glass produc 21 3 15 4 18 4 18 B 134,309
Industrial pottery produ 2 4 19 6 i7 s 17 190,021
Poticry, china and cartl 19 2 17 6 12 7 12 508,110
Refractory ceramic prod| 14 4 10 5 9 5 ol 840,838
Clay products for constr 14 3 11 3 5 5 ol 520,728
Cement 21 6 15 4 15 3 15 i 2,757,391
Ready mixed concrete 21 s 13 4 17 3 15 6397519
Conrete blocks, bricks, 20 3 17 s 15 s 16 2182458
Lime, gypsum, and plast| 21 4 17 11 11 10 11§ 635,500
Cut stone & stone prod 1l 2 9 4 s 4 [ 1,086,217
Ashestas and mineral w 20 10 10 4 15 4 16 | 159,988
Abrasives 17 2 15 3 14 3 14§ 335034
Asphalis 15 3 12 3 12 3 12 1,117,338
Misc. nonmetallic miner 1 2 9 3 7 4 7 528,351
Pig iron 22 0 2 2 20 2 20 B 8716774
Ferroalloys 7 2 ¥ 1 S 1 S 316,792
Stecl ingots and semil 19 7 12 1 17 2 17 19,096,276
Stecl rods and bars 15 0 15 ! 13 2 13 7,415,124
Section steel 14 0 13 2 12 2 1 2,262,357
Rails and wires 15 0 15 2 13 2 13 2,168,302
Hot rolled steel plates arf 12 0 12 1 10 2 10 20,532,325
Stecl pipe and tubes, ex 10 I 9 2 s 2 8 6,328,691
Cold rolled steel sheet, 7 0 7 [ 6 2 6 11,713,263
Iron foundries and fous 18 3 15 3 15 3 15 | 3,046,774
Forgings 13 ] 12 2 11 3 10 1,691,517
Coated steel phates 9 1 8 7 2 6 8,639,873
Misc. primary iron and | 10 1 9 s 2 8 6,355,162
Copper ingots 3 2 2 1 3 1 3 2,373,481
Aluminium ingots 9 0 9 3 6 4 5 2,408,925
Lead and zine ingots 10 [ 4 2 0 2 8 1,351,228
Gold and silver ingots 2 0 2 1 2 1 2l 1144135
Other nonferrous metal 5 0 4 1 3 2 3R 963,439
Primary copper product 7 2 B s 2 S 4813630
Primary aluminium prod ) 4 5 2 3 2 6 4,176,636
Other nonfierrous metal 7 0 6 2 5 2 4 1619457
Metal products for consi 12 1 11 3 9 3 9 4,059,617
Metal products for struc} 1 1 10 3 9 3 s 10562140
Metal tanks and reservoi 12 1 1 3 9 3 s 2,088,456
Metal cans, barrels, and 10 2 8 3 7 3 fl 1,745,798
Handiools 16 ] 14 6 s 6 [l 1,459,154
Bolts, nuts, screws, rivel 17 1 16 4 [ 6 3 2,494,455
Fabricated wirc product 17 2 15 s 12 6 " 4,098,918
Fastening metal product il ! 10 2 9 3 s
Treatment and coating of 25 2] 21 4 21 3 23
Houschold metalic uten} 14 5 i 4 il 4 10 E
Misc. fabricated metal p 1 | 10 3 8 3 s
Internal combustion cn; 10 1 9 z 7 2 i
Valves 14 3 11 3 11 4 1w
Bearings, gears, gearing 10 1 10 3 7 3 7.
Conveyors and comeyin 1 1 10 3 7 4 7 E
Air-conditioning equipim| 10 2 8 2 8 3 7
Boiler 10 1 9 2 8 3 8
Heating apparatus and c 11 2 9 ¥ 5 3 s
Pumps and compressors 10 1 8 2 7 2 7.
Filtering or puri 1 1 10 3 8 3 s
Misc. machincry and eqy 11 1 11 3 s 4 3 I
Metal cutting type mach| 1 [ 10 3 3 3 [
Metal forming machine i 1l | 11 3 3 B s
Agricultural implements 1 2 9 3 8 3 8
(Construction and mining| 10 1 10 3 8 3 7 E
Food processing machi 13 2 11 3 10 4 (1]
Textile machinery 12 2 10 4 s 4 8
Metal moids and industr} 12 1 i 3 o 3 9 E 5,998,969
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Name of Sector

Water

ise intensity (m'/million won)

Domestic product

Total water use | Direct water Indirect water Total cons. Total non-cons__| Total green Total blue. | (mill wom)

Printing machincry 12 2 10 3 9 3 9 590,653
Machinery for manufict 10 1 10 3 3 3 7 E 6,746,498
Misc. machinery and eqy 10 | 9 3 7 3 7 7,014,984
Motors and generators 10 1 9 3 7 3 il 3,479,240
Electric transformers El 1 8 3 o 3 5@ 1,192,752
Capacitors and rectifiers| 3 0 7 2 s 3 s 2,290,736
Electric transimission an s i 7 2 [ 3 3 E 9,274,706
Insulated wires and cabk 9 1 8 4 s 4 4 6,103,079
Batteries 8 1 8 2 o 3 6 2,653,057
Electric lamps and clect 1 2 9 2 s 3 8 3,597,020
Misc. clectric equipmen] 10 1 3 2 7 3 7 4,402,788
Electron tubes 18 8 9 2 15 3 [ 2,544,203
Digital display 10 3 7k 2 5 2 %
Semiconductor devices o I 5 | s [ 4 E
Inicgrated circuits o 2 4 [ s [ 4

1 4 6 2 9 2 (13

10 1 9 3 T 3 7

1 4 7 2 o 2 9 E 7,123,015

) 2 3 2 6 2 6 2,805,226

7 1 6 [ s 2 5 E 5,768,863
Electric household audi 7 | 6 ) 2 sl 2,229,009
Other audio and visual o 7 1 7 6 2 s 2,262,919
Line telecommunication ) 1 7 3 2 5 3484713
‘Wireless telecommunica 6 0 3 [ s 2 4 372,902
Wircless communication) 6 0 6 1 s 2 4 4,399,743
Computer and periphera| 4 1 3 1 3 1 3 9,498 135
Office machines and dey 3 1 7 2 3 2 s 1,408,160
Househald refrigerators s 1 8 2 [ 2 6 2,149,382
Houschold laundry equif] 9 1 8 2 7 2 o 2,026,158
Houschold clectric caok] 10 1 9 2 ) 3 7 1,395,125
Oter household electricf 8 0 s 2 [ 2 3 2,585,216
Medical instraments and} 9 1 8 2 7 3 [ 2128725
Industrial automatic regy 9 1 8 2 o 3 6 1,712 142
Measuring and analytica} 9 1 [ ! 6 3 6 3,224,091
Cincrnatograph cameras 9 0 9 2 7 2 o 2,076,264
Other photographic and 12 3 10 2 0 3 13 2,074,706
Watches and clocks 6 1 5 1 s 2 5K 244758
Passcnger automobilcs 5 | 5 B o 3 o |E—.A526,156 |
Buses and vans @ 1 8 2 6 3 [ 2611929
Trucks 9 1 8 2 7 3 6 3,558,672
Motor vehicles with sped 10 3 8 3 s 3 sl 555,980
Motor vehicle cngines 9 0 9 2 7 2 6 7,181,302
Motor vehicle chassis, b} 9 1 8 7 2 7 142
“Trailers and containers 13 2 1 9 s 9 E 101,131
Stecl ships ) ] 7 s 3 5 20,027,134
Other ships 1 1 1] o 3 s 1,491,027
Ship repairing and ship } 14 3 10 9 4 9 1,703,782
Railroad vehicles and paf 10 1 8 7 2 70 1,105,996
Aircrafl and parts 6 0 s 4 2 ] 1,629,668
Motoreycles and parts 10 2 9 s 3 7 383,548
Bicycles and parts and nf 12 3 9 3 10 3 o 92,350
Wood furniture 30 2 29 23 8 22 3 3,642,087
Metal furniturc 16 2 14 [ 10 6 10 8 1,123463
Other furniture 25 1 24 14 1 14 " 3,507,020
Tays and games 15 2 13 3 12 2 12§ 572,885
Sporting and athletic go 26 2 24 14 [E 13 13 644,465
Musical instruments 20 3 17 12 5 1 9 352417
Pens, pencils, and other 13 3 14 s 10 8 10 577,014
Jewelry and plated ware 15 4 i 1 14 8 13 471,966
Modcls and decorations 14 2 12 3 1 s 9| 1588332
Misc. manufiscturing p 2 5 20 4 20 i 12 1,055,066
Hydrockeetric power ge 5 0 s 2 3 2 3 355,254
Fire power generation 4 2 2 ! 3 [ 3 14,926,259
Nuclear power generatiq] 6 1 s 2 4 2 4 10,282,873
Other generation 4 0 4 1 2 2 2 1,920,580

gos suppl ! 0 1 0 i 0 0 13,191,608

Steam and hot water su] 10 4 6 I 9 | 9 2,062,609
Water supply 454 254 | 2,282 2.535
Residential building con 10 - 10 s 5 s s
Non-residential building 10 - 10 s s s s
Building repairs 14 - 14 9 5 9 §
Road construction 10 - 10 4 6 4 6 17,097,539
Railroad construction 1 - 1 3 7 4 7. 2418912
Subws ruction 1 - 1 3 E] 4 7R 814,232
Breakwater, pier, and ha) 9 - 9 3 6 4 [ 1,220,581
Airport construction El . 8 3 o 3 s @ 555,714
Dam. levee, and flood c 19 - 19 13 s 14 s 3,611,356
Water main linc and drail 8 - 8 3 s 3 s 3,599,857
Land clearing and reclas 12 - 12 7 5 8 4 1,360,571
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Name of Sector

Water

ise intensity (m'/million won)

| Domestic product

Total water use | Direct water Total cons. Total non-cons.__| Total green (mill won)
Land leveling and athleti 19 19 13 6,023,966
Electric power plant cor) ) 8 2 4,202272
C line cor 1 1 3 3,843,900
Installation of machiner| 10 10 3 4,251,165
Misc. construction [ 15 7 4,683,024
Wholesale rade 9 9 3
Retail trade 1 1 3
Restaurants 188 188 61
Drinking places 8 8 32
Other food service 15 115 a0 9,937,775
44 4 6 5,214,763
Railroad passenger tran| 10 10 2 3,534,312
Railroad freight transpor 12 [F1] 3 I 315,308
Road passcrger transpo 4 4 | 15,151,845
Road fieight transport 3 3 2 18,255413
Door to door transport T 7 2 13 1,275,118
Coastal and inland water 9 9 2 1,148,974
Oceangoing transport B 3 [ E 18,835,483
Air transport s s [ 9,643,078
Supporting land transpos 5 5 ! |3 3,566,948
Supporting water transp| 14 14 3 ] 663,306
Supporting air transport 9 9 2 E 849,021
Cargo handling 15 15 4 E 1,905,811
Warchousing and storag 18 18 s E 938,485
Other scrvices incidental 14 14 4 E 2,653,148
Postal services s s ! E 2,591,396
“Telecommunications 7 7 2 26,713,289
High-speed network ser{ 13 13 3 6,971,239
Value added communica) 8 8 2 B 2,239,953
Information scrvices 6 6 [ 1,968,585
Terrestrial broadeasting 1 1 2 8 3 3508407
Broadasting via cable, 3 13 3 10 B 3,074,327
Central bank and bankin{ 7 7 ! s 28,515,068
Non-bank depositary in o 3 [ s 12,705,408
Other financial brokerag] 7 7 2 s 11.948,846
Lift insurance 10 10 2 13,384,217
Non-lifc insurance 13 13 3 8,161,747
Services auxiliary to fing) 4 4 [ 13,438,571
Owner-accupied housing 2 2 [ 281
Renting and subdividing 29 29 5 28,101,405
Services related 1o real 2 2 ] 18,415,689
Rescarch i 19 16 4 3,956,355
Rescarch insttutes(prive 8 8 2 429818
Research 3 8 2 536,540
Rescarch and cxperimen} F) 7 [ 15,838,790
Legal and accounting se 9 9 2 6,755,587
Market research and ma 7 7 2 4,528,200
Advertising serviees 14 14 4 7,461,894
Architectural engincering 15 15 4 4,515,155
Other enginecting servic} 10 10 3 9,971,655
Computer softwares dev] 2 8 2 16,725,812
Computer related servicd 9 9 2 4,671,852
Renting of machincry anj 7 7 % 3,364,029
Cleaning and disinfectio ) s 2 4,602,960
Provision of human resol 9 9 2 3,908,573
Misc. business services 12 12 3 13,190,101
Public government 18 15 s
Local govermment 14 14 4
Education (public) 12 12 3
Education (private, non-} 9 9k 2
Education (commereial) 16 i6 3 13,531,637
Medical and health seryi 16 16 3 1,748,907
Medical and health servi 20 20 4 14,683,528
Medical and health servi 14 14 3 27,041,327
Social work 19 19 3 2533579
Social work activities ot 2 26 6 4,199,558
tary serviees(public)) 31 31 s E 2,652,674
Sanitary services(commg 14 14 $ 4,136,272
Newspapers 24 24 7 = 2,192,527
Publishing 12 12 3 5,828,549
Library, museum and sir 15 15 4 E 1,952,396
Library, museum and sin 21 21 4 F 360,149
Motion picture product) [ 13 3 3 2,551,093
Motion picture exhibitiof 12 12 2 p 880,690
‘Theatrical producers, baf 16 16 3 E 1,756,290
Sports organizations an 20 20 4 7,476,900
Misc. amusement and rej 20 20 6 8,551,218
Business and profession: 30 30 10 1,789,999
Other membership orga: 36 36 1 E 5,952,625
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| Domestic product

Name of Sector Water use intensity (i /million won)
Total water use | Direct water Indirect water Total cons. Total non-cons__| Total green Total blue. (mill won)

‘Motor repair services 17 s T 3 14 3 13 7,274,821
Other personal repair st 13 . 13 3 11 3 10 @ 2,292,781
Laundry and cleaning sc} 65 61 s 6 3 ol E 1,254,044
Barber and beauty shops 48 - 48 6 41 3 45 4,076,878
Domestic services 10 . 10 2 F] 3 7R 318,966
Other personal services 37 - 37 s 32 3 34 W 4054196
Office supplics 1 - 1 3 8 3 8 3,486,924
Business consumption ¢} 130 - 130 45 85 70 59 923,327
ifiable activitics 177 124 52 32 144 22 95 | 2,453,864
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CEAE TP BB

@ Uy &= TMEF g

S-gluelel 7 s A A3k (2006-2010) (M 10°m)

Import (1000 ton / Mm?) Export (1000 ton / Mm?)
Crops Green  Blue Total Green  Blue Total
Crop Crop

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 Barley 166 203 10 213 0 0 0 0
Others 168 255 8 263 0 0 0 0
Root and 89 8 7 16 0 0 0 0

tuber crops

Maize 45136 29565 2710 32275 0 0 0 0
Pulse crops 15716 31729 675 32403 213 596 0 596
Vege s 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
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FeElvete] 7 R A At (2006-2010)

Crops Import from Import Virtual water import (Mm?3)

(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 2414 483.8 725.2
Grain Thailand 246 601.7 123.8 7254
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
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 3834 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
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SElueke] TP e A 23 (2006-2010)

Crops Import from Import Virtual water import (Mm?)
(1000 ton) Green Blue Total

Vege s 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

$evbebe] Jbge £EY A A3 (2006-2010)

Crops Bxport to Export Virtual water import (Mm?)
(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
Ccrops Malaysia 51 142.6 - 142.6
Vietnam 21 58.7 - 58.7

Indonesia 20 55.9 - 55.9

Total 213 596.1 - 596

Vege s 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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@ JAA FIE VM w9 F

AAA 7V 9= 2bg A3 (2006-2010) (M 10°, G: 10°)

Amount of trade (Mton / Gm?)

Crops

Quantity Green water Blue water Total 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
Vege s 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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AAA 7P 9% A A3 (2006-2010)
Import Virtual water import (Gm?)
Crops Importers
(Mton) Green Blue Total

Grain Wheat EGYPT 43.9 82.7 2.0 84.7
crops 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 0.4
USA 1.9 0.3 0.1 0.3
Total 44.8 4.5 1.8 6.2
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HAAA 7V 9% 2d 23 (2006-2010)

Import Virtual water import (Gm?3)
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
Ccrops 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
AAA 7V 9% 28 A3t (2006-2010)
Import Virtual water import (Gm?)
Crops Importers
(Mton) Green Blue Total
Vege s 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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AAA 7V &%

A4 A (2006-2010)

Export Virtual water export (Gms?)

Crops Exporters (Mton) Green Blue Total
Grain Wheat USA 152.0 284.2 14.0 298.2
crops 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 9.4 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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HAAA 7V 5% 24 23 (2006-2010)

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

AAA 7V 2% A4 23 (2006-2010)

Export Virtual water export (Gm?)
Crops Exporters
(Mton) Green Blue Total
Vege s 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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AFTFEFRA ©OE 1979 F=E 2 228 L6
AFEFa Rl e 199 2= A8F (g/yr)

Crops 1985 1990 1995 2000 2005 2010 Average
Cereals 507.9 480.7 474.1 457.1 412.4 397.5 454.9
Barely 23.1 6.7 5.3 5.0 3.2 3.7 7.8
Cereals,others 0.9 0.7 5.6 6.1 7.8 7.1 4.7
Maize 45.5 61.1 66.9 79.0 86.6 72.3 68.6
Rice 350.8 330.9 303.0 268.1 228.1 223.2 284.0
Wheat 87.6 81.4 93.4 99.0 86.7 91.3 89.9
Meat 44.7 64.6 89.5 102.8 100.3 119.3 86.9
Bovine meat 8.0 11.3 18.2 22.8 17.4 23.1 16.8
Edible viscera 5.2 10.0 20.8 23.0 20.7 23.0 17.1
Pig meat 23.0 32.3 39.0 43.6 46.3 50.6 39.1
Poultry meat 8.4 11.0 11.6 13.5 15.9 22.6 13.8
Pulses 29.4 28.1 30.3 29.4 31.3 28.5 29.5
Pulses, other 1.2 2.7 3.4 4.1 4.4 3.7 3.2
Red beans 2.8 2.7 2.2 2.0 1.9 1.7 2.2
Soymeans 25.3 22.7 24.7 23.3 25.1 23.1 24.0
Starchy roots 32.5 30.2 30.1 32.2 46.6 37.9 34.9
potatoes 17.3 17.5 19.9 19.7 34.1 24.4 22.2
Sweet potatoes 15.1 12.7 10.2 12.6 12.5 13.5 12.8
Vege s 270.1 363.3 439.9 454.6 398.7 362.1 381.5
Eggs 17.1 21.6 23.5 23.5 24.9 27.1 23.0
Fishes and shellfishes 84.0 83.6 91.4 84.1 109.4 100.1 92.1
Fishes 62.0 57.5 59.3 55.4 73.9 62.1 61.7
Shellfishes 22.1 26.1 32.1 28.7 35.5 38.0 30.4
Fruit 72.8 79.3 107.1 1114 122.6 121.0 102.4
Milk 52.5 87.1 105.6 135.0 147.9 156.1 114.0
Condensed milk 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Milk 50.2 83.5 102.6 132.0 144.9 153.8 111.2
Modified milk powder 1.3 1.6 1.6 1.3 0.9 0.8 1.2
Skim milk powder 0.4 1.2 1.0 1.2 1.5 1.1 1.0
Whole milk powder 0.5 0.7 0.1 0.3 0.4 0.2 0.4
Oil crops 1.2 1.8 3.5 1.9 1.9 1.9 2.1
Oil crops, other 0.4 0.6 1.5 0.4 0.9 1.0 0.8
sesame 0.9 1.2 2.0 1.5 1.0 1.0 1.3
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197 A& Al o

AV 5% (Keal/yr)

Crops 1985 1990 1995 2000 2005 2010 Average
Cereals 1798.0 1697.2 1660.3 1665.1 1497.8 1447.2 1627.6
Barely 84.5 22.4 18.2 17.1 11.2 12.6 27.7

Cereals,others 2.7 2.1 19.5 21.2 28.0 25.5 16.5

Maize 158.9 213.2 225.3 266.1 291.9 243.5 233.2

Rice 1245.3 1174.5 1054.4 997.3 848.4 830.2 1025.0

Wheat 306.6 284.9 342.9 363.5 318.3 335.3 325.2

Meat 98.7 143.4 189.0 201.5 200.2 2354 178.0
Bovine meat 10.5 14.8 30.4 38.1 29.2 38.8 27.0

Edible viscera 11.9 22.7 36.8 35.2 32.0 35.6 29.0

Pig meat 65.2 91.3 95.7 104.3 110.8 121.1 98.1

Poultry meat 11.1 14.5 26.0 23.9 28.1 40.0 23.9

Pulses 115.1 112.3 117.0 115.6 121.2 110.8 115.3
Pulses, other 3.9 12.2 12.9 18.6 17.5 15.6 134

Red beans 8.8 8.5 7.5 7.0 6.4 5.7 7.3

Soymeans 102.4 91.7 96.6 90.1 97.2 89.6 94.6

Starchy roots 29.5 27.2 29.0 29.1 38.5 33.4 31.1
potatoes 14.2 14.4 15.9 13.0 22.5 16.1 16.0

Sweet potatoes 15.3 12.8 13.1 16.1 16.0 17.3 15.1

Vege s 86.5 116.4 127.2 126.0 115.7 104.8 112.8
Eggs 28.3 35.7 37.2 37.2 34.3 37.4 35.0
Fishes and shellfishes 92.3 91.5 99.4 87.0 113.1 101.1 97.4
Fishes 75.4 70.1 71.7 62.7 84.7 71.1 72.6

Shellfishes 16.9 21.4 27.7 24.3 28.4 30.1 24.8

Fruit 31.8 34.2 53.1 53.6 57.8 58.1 48.1
Milk 39.7 64.3 74.4 92.1 99.1 101.9 78.6
Condensed milk 0.5 0.7 0.8 0.8 0.7 0.6 0.7

Milk 29.1 484 61.6 79.2 87.0 92.3 66.2

Modified milk powder 5.9 7.7 7.8 6.2 4.4 4.0 6.0
Skim milk powder 1.4 4.1 3.6 4.4 5.2 3.9 3.8
Whole milk powder 2.7 3.3 0.7 1.6 1.9 1.1 1.9
Oil crops 6.6 9.3 18.6 10.0 9.2 9.1 10.5
Oil crops, other 1.7 2.8 7.4 1.7 3.6 3.8 3.5
sesame 4.9 6.5 11.3 8.3 5.6 5.3 7.0
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=8 AHld wE olyA FFH (Keal/g)

Crops 1985 1990 1995 2000 2005 2010 Average
Cereals 17.4 17.1 17.5 17.7 17.8 17.8 17.5
Barely 3.7 3.4 3.4 3.5 3.5 3.4 3.5

Cereals,others 3.2 3.1 3.5 3.5 3.6 3.6 3.4

Maize 3.5 3.5 3.4 3.4 3.4 3.4 3.4

Rice 3.6 3.5 3.5 3.7 3.7 3.7 3.6

Wheat 3.5 3.5 3.7 3.7 3.7 3.7 3.6

Meat 7.7 7.7 8.1 7.4 7.4 7.4 7.6
Bovine meat 1.3 1.3 1.7 1.7 1.7 1.7 1.6

Edible viscera 2.3 2.3 1.8 1.5 1.5 1.5 1.8

Pig meat 2.8 2.8 2.5 2.4 2.4 2.4 2.6

Poultry meat 1.3 1.3 2.2 1.8 1.8 1.8 1.7

Pulses 10.4 11.7 11.1 11.8 11.3 11.5 11.3
Pulses, other 3.3 4.6 3.8 4.5 4.0 4.2 4.1

Red beans 3.1 3.1 3.4 3.4 3.4 3.4 3.3

Soymeans 4.0 4.0 3.9 3.9 3.9 3.9 3.9

Starchy roots 1.8 1.8 2.1 1.9 1.9 1.9 1.9
potatoes 0.8 0.8 0.8 0.7 0.7 0.7 0.7

Sweet potatoes 1.0 1.0 1.3 1.3 1.3 1.3 1.2

Vege s 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Eggs 1.7 1.6 1.6 1.6 1.4 1.4 1.5
Fishes and shellfishes 2.0 2.0 2.1 2.0 1.9 1.9 2.0
Fishes 1.2 1.2 1.2 1.1 1.1 1.1 1.2

Shellfishes 0.8 0.8 0.9 0.8 0.8 0.8 0.8

Fruit 0.4 0.4 0.5 0.5 0.5 0.5 0.5
Milk 17.3 17.2 17.1 17.5 17.4 17.3 17.3
Condensed milk 3.4 3.3 3.2 3.3 3.3 3.2 3.3

Milk 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Modified milk powder 4.7 4.7 4.9 4.9 4.9 4.9 4.9
Skim milk powder 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Whole milk powder 5.0 5.0 4.9 5.0 5.0 4.9 5.0
Oil crops 10.2 10.2 10.5 9.5 9.4 9.4 9.9
Oil crops, other 4.7 4.7 4.9 3.9 3.9 3.9 4.3
sesame 5.5 5.5 5.6 5.6 5.6 5.6 5.5
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Virtual water use by crop consumption

Crops (m*/cap/yr)
1985 1990 1995 2000 2005 2010
Rice 131.9 124.4 113.9 100.8 85.8 83.9
Wheat 42.9 39.9 45.8 48.5 42.5 44.7
Cereals Barely 6.7 1.9 1.5 1.5 0.9 1.1
Maize 17.3 23.2 25.4 30.0 32.9 27.4
Others 0.7 0.6 4.6 5.1 6.5 5.9
Bovine
meat 51.8 73.2 117.8 147.6 112.6 149.5
Meat Pig meat 37.3 52.4 63.2 70.7 75.1 82.0
Poultry
meat 7.8 10.2 10.8 12.6 14.8 21.0
Soybeans 30.9 27.7 30.2 28.5 30.7 28.2
Pulses Red beans 3.2 3.1 2.5 2.3 2.2 2.0
Others 0.7 0.6 4.6 5.1 6.5 5.9
Starchy potsei;oee:t 0.9 0.9 1.0 1.0 1.7 1.2
roots potatoes 2.0 1.7 1.4 1.7 1.7 1.8
Vege s 19.5 26.3 31.8 32.9 28.8 26.2
Do) Ao W ARIR PP AL WY At
Virtual water use by calorie consumption
Crops (m’/cal)
1985 1990 1995 2000 2005 2010
Rice 0.29 0.29 0.30 0.28 0.28 0.28
Wheat 0.38 0.38 0.37 0.37 0.37 0.37
Cereals Barely 0.22 0.24 0.23 0.23 0.23 0.23
Maize 0.30 0.30 0.31 0.31 0.31 0.31
Others 0.76 0.76 0.65 0.65 0.63 0.63
Bovine
meat 13.51 13.54 10.62 10.61 10.57 10.56
Meat Pig meat 1.57 1.57 1.81 1.86 1.86 1.86
Poultry
meat 1.93 1.93 1.14 1.44 1.44 1.44
Soybeans 0.83 0.83 0.86 0.87 0.86 0.86
Pulses Red beans 1.01 1.01 0.93 0.90 0.94 0.94
Others 0.76 0.76 0.65 0.65 0.63 0.63
potatoes 0.17 0.17 0.17 0.21 0.21 0.21
Starchy Sweet
roots potatoes 0.37 0.37 0.29 0.29 0.29 0.29
Vege s 0.62 0.62 0.69 0.71 0.68 0.68
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