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ofsligl= Zlo] %7t =2 & &J==8} ofol] wEt A% g 7|ef QbR m|R= I
H7rel A Aotk

<I¥ 1> US Infrastructure®l| 4] A2 Z2~EJQIH], Hoekstra and Chapagain(2008)2]
“Globalization of Water A A1& HIE OS2 7718 EdAl=-S Yehd Aot} =3 4+
=7ke] o R FAk oEAH E VHA] AF FE| S8A=S AAsAL Stk

a9 L T8 SiRee] o7F e 2] Sl

the global water footprint P @
www.amerkainfracom i URE |

The ‘water footprint' of a country Is defined
as the volume of water needed for the
production of goods and services consumed
by the inhabitants of the country.

amount of freshwater available
Water footprint per

capita, m’ per year
600-1000

B 10001200

W 12001300

\ 1,240 global average

M 13001500

W 15001800

g 8
‘} global average water

footprint is around

1,240 M. 18002100

m3 per year per person W 21002500

3
‘ readly available freshwate!

‘ freshwater stored In icecaps

saltwater

countries most dependent on water imports

70%

Bahrain Belgium of existing freshwater
‘ ‘ ‘ Kuwait Malta i 0% 0% is withdrawn for irrigation
B7 % f L= inagriculture

the highest water footprints per capita highest renewable water resources

brazil russia usa china Indonesia

@® ® N G O i §

united states Qreece malaysia italy thailand
19% 35% 28% 51% 8%

import dependency import de dency import dependency  import dep y import y

2,483

m’ per year

3,069 Gm®*/ year
2,896 Gm’ / year
2,838 Gm’ / year

4,507 Gm’ / year

water footprint of different foods
. 0o,

‘ p=q
0 0 3 More than 2.8 billion people
’ ' 8 in 48 countries will face water &
’ ’ -~ stress or scarcity conditions
() E by 2025. By the middie of the
>4 century, this will have reached
24,000 litres 15,500 litres 4,400 litres 1,500 litres 140 litres " Y. S
~N almost 7 billion. ‘
Tkg of chocolate 1kg of beef Tkg of olives Tkg of sugar 1 cup of coffee Ity I3

A& (http://www.waterfootprint.org).
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A BRATe AN, F AT} Asrehy Bels Bl 2MHel A8 1t
Bl Ak B4 B 54 7zl svlslo} (5, 2 AFYOR Fe A
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B2 Ad S FAAYNE Pee SHUTE 1BF) ANBRATE,,, 00
o] A& e ofds} ek

WEypeiue = S NE SENZF+ FNE F5F+ 14 3L [volume /time]
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Al B A Fol) AnlEE .
AE FEol YRR whEoizl Aol B Qo $4A
Sokg) Aol Yo 48 FESHY F Yepith 4% WAl 7}
SASRATWE, .., S OFENS} 2T

WE, =
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i

e ZulALek + A B B =2 [yolume/time]
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=
L A Hh B3 QHSE AN W EES FEEEs1E B
3 o] ooletal oIk SNBRATE] AL 2

o
| ~1—
4 s AR e AR JHATIE o] et 59 dog 3T F Uk

2) Water Footprint Network(WFN)2] &#|0]#], The Water Footprint Assessment Manual(2011) 2 &%z} H7hvlj74S 0}
goz wo g uste] AR -89l
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Hoekstra(2010)1] 23}

Astel el = 8 T8 2te) ARE Ve
Hlo gt AT AFE Yoo 21(2014)7} Chapagain and
27} A 0149 AT AmelAE =] 54 2

A2 294.5m’/ton, AR EAFT-2 501.6m'/ton, B]AY EUAT-S 484mfton O F AF

A o], AA ELAEL 844.5m ton®) AT} 2010 AT Ao} vlwshd =1 A
EdA= e 2 Zort glov, AXUEREZ AHRH g4 zpol7) Q) o=

B 4 ZIZE P, TR So] They) wigelth FrbER =W Bk
A Aol7} |, ol AubA o B At oA F1FEA, A A
7] W 717 AR E =22 A A5 FE G ol meks] Be T W e
o] Ge}A7] wiiTo|th

E 1. Fo 8 PA=E 7o) & Eukxs vla
=1 E2A3 (m¥/ton)
o = 4 54 A

ghat 2945 501.6 48.4 844.5

B 356.3 388.6 84.5 829.4

Bl =2 942 559 116 1,617

Qe 341 401 61 802

Za 367 487 117 971

s 227 835 101 1,163

AMAl Hat2 618 720 112 1,450
248 Yoo 9 (2014),

2Chapagain and Hoekstra (2010).

2.3. HIEY SN
2.3.1. 39

oAdH AFe AT I AlFS Adksh=t A PR o2 AMREE B T
O 7 AojEd|, Mg BE TGAlNA AHlEE EF P LHAAHEE THH A
AT A YL FY, AR, i AN Roke] BE AFA stk A

Fo BUATE w4, G4, 4 942 P+ Ak
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23.2. ME(IZE) U2 My
AECIEDH) BUATL T 7AW oE ANG 5 ok 33k A
3} AR F7 Felth A EAE A5l 288 5 glor, FAE gu

23l o],

1) WY 27 H2Y

3 AFS] A NN HF AFRlelN BEH o FE AREe] Bux)
Tt AF AT BUATS ANSE QU Wilelth shtel AFEEHAD
2 wEE U @ Ao ARQEAB7 Basihn 1 A, FHAFS S04
T YUAFS] BUAT o) FFHA BeATE Paks Z0% ekl T
T 5 glok shtel YHABe] U theel ERAFl e Y Hele YA

Fo ATE Ao SHAFERE vl APtk

K Foll Lrherel BAbgol EgElo] UNTH, /HEES AT FFol
S EHATOE Bajsy) Mo, YHAAF S BUAT HshIck

(2) WY-Q9t YA

HA-qok M2 WES POl AFB AT 2 FEnc TS A
Azgo) Shbel AFL ANT BT HE TFssik o] B A2l Thep

e}

o
g 7R o B s S8 Akmo] AR s ALSE 4 Aok

g AN 2Rl A Al Fe] Sl 57T e vhaEe] EEAe] e
AEe] AFO R e gho =2 AojHr

< 2> T AAFe EUATS 7H SAHE UERA Aolth Y(primary) 2t
=% ) EHE Ao} AV 128 0 7 ThsE o, 7} 7o) ALelet vt
An]&-S A -8ate] ArAILHIE 0.80, 7FARIE 1.0009 FAAHIE 0.20, 7FAH]
& 1009 A= 247 A E) o714 ZEAHIE AR 7HE S aelst
o, TLT AAL} Win] 1 Eolgte ARTEE o7t 7IAE aEEHA |tk Yoo ¢
2014)0 A AAIGE B7FgEe] EdAler Aot} 23S 844.5m3/ton®] L, 23} 71
=2l dAwle}l A= 22 1,001.0md/ton, 218.4m3fton®|H, FH|ZEE] THA] 713E+=
i) o} v BA)L ZHE 1,055.3m¥/ton, 280.2m3/ton®| T}, O] ZHE THA] 7FEE = )
o)} A7EE= 1,110.8m3/ton®] 3L, V7= 1,484.4md/ton, P77 FFE 15.8m3/ton©]

£
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E 2. g = 2 O AR EUAE
(PC—TAS Code) (7} ) (7} AH] &) (m%/ton)
%3 (100610) = - 8445
9A 100610 0.20 0.052 218.4
&m] (100620) 100610 0.80 0.948 1,001.0
W) (100630) 100620 0.93 0.980 1,055.3
k48] (100640) 100630 0.95 1.000 1,110.8
A7FE (110230) 100640 1.000 1.000 1,110.8
u)7} (110314) 100620 0.07 0.020 280.2
v 7+ (15190) 110314 0.18 0.954 1,484.4
w771 (230240) 110314 0.82 0.046 15.8
ZF=: Yoo £1(2014).
<X 3> T8 FFES A AMA HATE & ‘XH% UeRd Aot} A&, AR/
2 AR Fo] T FAEel Hlste] iAo A B, TR 9 AN

7} AR FAE 2 2R AT

e
A
7
At (9 S)
jq,O]
=

2

ul | o | /Y|
R

=]

3.

T sHge] A A7) 3

EEE T

44

1

194

726
1,232
2,023
3,180
7,016

863
2,592
3,545
4,695
4,907
8,253
4,414

52
43
16
147
228
220
141

1,367

86
244
313
465
459
457
550

o=

A

b= Likg

A=H, o= ““Fi] =71,

84

15
85
43
89
184
121
734
630
72
429
467
393
622

S H)HTR=

HA
197
322
387
962

1,644

2,364

4,055

9,063

1,020

3,265

4,325

5,553

5,988

8,763

15,415

A& Mekonnen and Hoekstra AY(2011).
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5 9 AR ol Mok 5o HEABUS PH) HEo|th YUk o HalE
Brhe 4ol B 2 BUATS Ukl ol F4HEe] AT &85
9 AH4 slol Ame] 2Rl 23] HEolt)

. RHINY AN

4
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T oo §

anlApe] BRAT(WE,, e A 20Ae] A BRI 1 BT

WE,

cons

= WF,

cons,dir

+ WF,

vons. indir [volume/time]

Znlate] AR Bl Foluh AU AERE B3} o)o} A B 4|9}
TRt} ARRbe] A S AT AH|AE ARRRE A|FE, Al AH| 228}
Y oS ouRt) A& 5o &HlE 45F R, Fol, olvA, 4t

o AFES W U] 2 B2 STk 2R Y BAGS A% AFE
AT aHE BE AT F5 2gET

WE?ons,indir = E(O[ ]>< ka[nod[ D [volume/time}

P
Clpl= AE po] 2HAFRYAD, Wr )5 o] AF) Bt BUA=E
o] AERIT

<% 2>E aMlRe] BRI @ ol2H, 471K TololE AUl oo wE 5
Gabgol B BBAE AnlEe UER Zolth 4717 Adeles tew) 2ok

¢ REREA E= 3= Ath - 71271%F 1996~2005'd ¢ BU282| At

e DGE(17d2)) - Deutsche Gesellschaft fiir fiir fn Ernihrung(DGE)-5% % F8l3]of| A A
A o] AN

. VEGA 917 - 244wt v
AR Al

\

AT RE KR AFS TR FRABE

!
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oHel =8 =8 IHA

o COM(ZER2o| 8 W) - 7470213} A 2] Afole] AthS/ A|Fe] Auke T/
SAEZ giA)

=2 ATHREF, 4265 led) ¥ BlaLste] tiQE 2 THDGE, VEG 2 cCOM)9] 191 4:H]
= % %A= o] ZADGE: 974 ldd = -23%, COM: -1292 lod T= - 30%, VEG:
-1611 led TEE 38%) 5 Z 0 & UETE ol& tiet AdE9] &7/ AAF e
At AR 7 AFe] Fhdow & EdAt=o] T &A= il 7P 2 4

& HX Zolt} &3t 7| E3 AR A E A 13 F83 IS HH Ao
ETh A QoMY EEA=ES 7P w2 0 E YERgET, o] AdedA &
b= &H] S|4 7P 2 FE2 7 2 AIEe] AFH e Atk

i

i

a8 2. Yoo E AU 0] ulis FEHAHES] EU28 Al 4]
1/cap/d
v A8k

71} 4

eSS

4,000 -

3,500 -

NN
— o qm
1>
o]

Tau
o,
1>

3,000

o

o
N

& T

X

=

2,500

Hu Hu

2

FEERE

]
oft mu b

u

2,000+

1,500

llllllllll_l

JH
Bl

1,000 -

3100 l/cap/d

o4 el

500 -

Al E A2 A4 9%

 LCD= litet/cap/day ).
A}&: Vanham 9](2013).
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2.5. SYUTN QYN <

THAR] 7 AT AL w7 A WA -SSR o7 U Al sy
o] ZA] AxZ gl dojAT <3 3>C Hoekstra £](2011)0) 27H 7=
Wzl AR RS B4 F3olt)

719 171 BARE AP =7 WY AR on|gity U] &APE 9IS AlE
Aatol] ALRH B3 25 Aol AFEH S8 TESHA] 9t T3 171 AW
£ mlelshr] 913l =9le] EARE HlolH = AL glor, AT} SAES A2 A
AETE eIt B EYe TR B4 U] U2 oAPEAS Q3 AEAA =
7} BEARE A2 Ak ofof St}

_—

% 3. =7k =l AR A

L= ol - 27}
L = /~H
guxa guxa guxa ‘
. +
e o 7ha4 s
sz | | ez s 4=
=0 THak4 7Hat4
7)Ee BALEE . + | [ = i
(‘?:l‘%}’ﬁ,ﬁi 7@’51,]% EEI‘}% T HD Txl
25l 34%)
A 53]

245 Hoekstra 21(2011).

g =7k AAkE EEAEmE TR B T A 84 Ui S Ak
I o A= Al itk =7kad] WA SR SR A7) nlske A
F ARl=E sl AR T AR TR ovRith & =7 Wl A T
oM Ul Al ez AitEo] e I7kR FEshe Al ddd M S
Wl Zlojot.

Z7kaeH] 92 EAlmL IRlo] &H|she AlF AR|=E Atkshs | O =
7hol A AR AR foltt. T w7FRS] T & U V)OIA T =7kE

AAE A 206z | 13



R
e
;
N
Y
y
o
4
e
ok
=~
o
;’j
N
£
I
o
ﬁ
1o
N
RY
o
-
e
o
rlo
o ﬁ

THE YR 7P I = &HlE Zo)7] Wil ol w7kaH] 918 A=
o2 gAXH YA AeEdct weby 3 I7te] s B4R veat 2k

MG BEA = T BRI + S F S
= S BEAE 1 TS S

<3 4>t FoI9| I7F &9 U, <R B A A= YERd Aotk

E o4 F8F F7h U] W o 8 AA B

27 & AR 7ksd FAd JlF EdAbe 95 Eubai=r AA Bz
(Gm'/year) (Gm'/year) (Gm'/year) (Gm'/year)
5 492 21.8 4.8 26.6
Bapg 8,233 215.7 17.9 233.6
o=t 2,902 50 12.8 62.8
T 2,896.6 825.9 57.4 883.4
A N 203.7 69.1 41.1 110.2
=4 154 59.9 67.1 126.9
A% 1,896.7 971.4 16 987.4
olg-gjo} 191.3 65.9 68.7 134.6
g 430 51.9 94.2 146.1
gl 69.7 21 34.2 55.2
L Eis 77.1 16.7 2.1 188
ERE] 457.2 98 42.1 140.2
vz 210.2 18.7 0.7 19.3
Hgss 91 3.5 15.9 19.4
ont 1 0.9 2.9 3.8
resd 68.7 105 12.1 22.6
ZJAJo} 4,507.3 228.9 42.1 271
ozl g} 50 30.9 8.6 39.5
q= 147 21.7 51.4 73.1
)= 3,069.4 565.8 130.2 696

A& Chapagain and Hoekstra(2004).
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3. NPy

A EA=e] T, AA, =4 5 3 S8k=e] o), tidrEA, AlE,
&RAL =7F @el)ell whE EdA=e] ofn] Bl Ak Wl thsi A Aduusitt =
A=) Mds sk AF 40 2 22 5 Wl mE E8A=o] W)
2 FikE At 8l anjo] mE AY I A TP 25 4 B olE B AY
TARE] 7o = B4, o] A5 At Bl An] Ay edd mE =7 U 54kE
of a9 EfA=re] Hakes #4445kl B AgAFES 24e S = AT
g7 ek A2 24 & &9 F8E ¢ ATk olHT A7 BH | wE
TAY 9EF 242 7129 sUET B A A2 Wl E AE 7HA
AL ot

dRbH o2 It W A AR APkl 78] 7F 2 ol AlEE At
=, ke, 3AE B ARl 2ehe kst ol drkg ARG 9l
Fol AHEE7HE 4skaL ol wet AAE & AREE TS A =
o] e AT shARE BE AkE Bl ARlAas HF 2R|RbA e
7HA A2 GAE ARA B3, 2 GA Ak B ARl g0l aHlEER T
HE SRS AP 29 o, & A oA driy o9 AREETE
BFE = dnk & EAES Ee wikE, e 2 7heE o AL nd,
TSR] 4l viE Wstel] met & ARl oA Wdtsl=A ASE o ok
A A & AR B R APl oA A, EEEARE, 39,
A8 B SFAE) SRRt Aste] 712 FFA 95| FARIAY, &

Z23oA Blojuy, 13} 23}, 321 Akdell ol2= Ak 7hg, AFAE aHlElE
d Z7HA okEE &9 BES A 5 dvks 7HE & Aol ok

ou
WA NS BT, FAUS Ak} T HEE A 7h @Y, 7|2

1

N
0

Y Moof
i

]

i

=
"] mg} 2= 7gdes A o vk wEbA & AR Aol A=
- HTPHES AN B0 ok} &8 AAZQ] BN = ¢ A A= A
= A2 e 713 82 ATk A RAEolge AR T
< Al & de] ARo= WFHT] A= A A 893 29l o
g Ase] 28 Zlow ddHEn

AAE A 206z | 15



Zra

kil

M

SEfE. 2015 TERANE BUM L, AR A

A. K. Chapagain, and AY. Hoekstra. 2004. Water footprints of nations, Value of Water Research
Report Series No. 16. UNESCO-IHE. The Netherlands.

A. K. Chapagain, and A.Y. Hoekstra. 2010. The green, blue and grey water footprint of vice from both
a production and consumption  perspective. Value of Water Research Report Series No. 40.
UNESCO-THE. The Netherlands.

A. Y. Hoekstra, A. K. Chapagain, M. M. Aldaya and M. M. Mekonnen. 2011. The Water
Footprint Assessment Manual. Earthscan, London&Washington, DC.

AY. Hoekstra. and A. K. Chapagain. 2008. Globalization of water: sharing the planet’s freshwater
resources. Blackwell Publishing, Oxford.

D. Vanham, M.M. Mekonnen, A.Y. Hoekstra. 2012. The water footprint of the EU for different diets.
Ecological Indicators: Vol(32): 1-8

M. M. Mekonnen, A. Y. Hoekstra. 2011. National water footprint accounts: the green, blue and grey
water footprint of production and consumption. Value of Water Research Report Series No.
50. UNESCO-IHE. The Netherlands.

S.-H. Yoo, J.-Y. Choi, S.-H. Lee, T. Kim. 2014. Estimating water footprint of paddy rice in Korea.
Paddy and Water Environment: Vol.12(1):43-54.

FaAo|=

Water footprint Network (http://www.waterfootprint.org)

16 | 2017. 10.



