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VN@ w OvDUy \=@DQ= QO Qo}Om} =@ |vDUUo =v CQwYx@ |DavY p�=Ut QO |SQv=
[30]"CU= u=yH QO |@; `@=vt nQR@ |xOvvmhQYt u}twO '|Q=}@; R= Oa@ |SQv=
?; OvtR=}v uwo =vwo |=yVwQ |] |SQv= u}t-=D w O}rwD |xNQJ QO xrLQt Qy ,=@} QkD
Civ h=WDm = QO �Pwiv� VQ@ w |Q=iL |=Q@ |iQYt ?; p=Ft |=Q@ [32w31]'CU=
|=yx=owQ}v QO |Q=mlvN |=yOv}=Qi |=Q@ xm '?; xHwDp@=k sHL =} w [34w33]'R=o w

[36�34w31]"OwW|t hQYt |DQ=QL jQ@
u=t}U CavY QO ?; |=BOQ |x@U=Lt |=Q@ O}OH |rOt 'Q[=L VywSB QO
hQYt w CU= OQ@ Q=m p@=k `}=vY Q}=U |=Q@ |D=Q}}eD O=H}= =@ xm 'CU= xOW x�=Q=
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ẁv Qy Q_vOQwt Q}O=kt w OwW|t xO=iDU= 15�HHV� CNwU OL=w |=Q@ xOW

Q=Okt '4 pwOH [37]"OwW|t s}UkD |SQv= ẁv u; HHV |OOa Q=Okt Q@ |SQv=
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(m3) u}ov=}t O}rwD |xOwOLt
1452000 0=00925(m3=m3) 157000000m3 |a}@] R=o
980000 30 75� 62 5 (m3=m3) 21000m3 xQwm Civ
320000 1 8(m3=Mwh) 180000Mwh xD}U} QDmr=
2752000 � � ẁtHt
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pm Q=m C=a=U ẁtHt 'xv=NQ=m R= |Di=} QO C=aq]= j@] "CU= xOW x@U=Lt
|=Q@ |}=Pe |=yxOaw |rm |=BOQ "CU= Ca=U Q=Ry 950 Q@=Q@ p=U l} QO u=vmQ=m
xOW x@U=Lt ?amtQDt Q=Ry 565 Q@=Q@ '6 pwOH w 2 |x]@=Q =@ j@=]t xv=NQ=m

"CU=

G}=Dv Q}UiD "4
xvq=U '|rai u=t}U O}rwD C}iQ_ =@ xar=]tOQwt |xv=NQ=m |rm ?; |=BOQ
|iQYt ?; |=BOQ '6 w 5 |=ypmW "CU= xOW x@U=Lt ?amtQDt 3 614 000
xHwDp@=k sHL u}= "OvyO|t u=Wv |m}miD CQwYx@ =Q xv=NQ=m |R=Ht w s}kDUt
|twta QwYD "CU= ?; `@=vt R= |t}_a sHLCW=OQ@ Qou=}@ `k=w QO '?; |=BOQ R=
|r=L QO &CU= |@; `@=vt R= s}kDUt hQYt w CW=OQ@ xHwDt ?; hQYt OQwt QO
QO |} wHxiQY w hQYt |xOWto VN@ w |O}rm |xDmv '|R=Ht ?; |=BOQ xm
3 320 000 xm QwmPt |xv=NQ=m QO |R=Ht ?; |=y=BOQ ẁtHt "CU= ?; hQYt
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p}mWD =Q xv=NQ=m |R=Ht ?; |=BOQ R= �43 w �30 ' �10 ?}DQD x@ l} Qy xar=]t

"OvyO|t
|=yxv=NQ=m QDW}@ w xar=]t OQwt |xv=NQ=m |=yxQwm QO R=}vOQwtCNwU hQYt
|rY= |iQYt CNwU "CU= xQwm Civ w |a}@] R=o ẁv wO R= u=Q}= u=t}U O}rwD
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1. gross domestic product (GDP)
2. Valderrama
3. Chen et al
4. portland cement association
5. virtual water
6. Hoekstra
7. water footprint
8. ecological footprint
9. The chain-summation approach
10. The stepwise accumulative approach
11. water consumption footprint
12. direct water footprint
13. virtual water footprint
14. water intensity
15. higher heating value
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