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3- Water Footprint

4- Internal Water Footprint
Water Footprint

5- External Water Footprint
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1- Virtual Water
2- Water Foot Print
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1- Crop water requirement
2- Specific water demand
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2- water use intensity
3- Water self-sufficiency
4- Crop water productivity
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1- Virtual water trade



' 2 S | b oy rels oBauo 5l i bypddl jo ‘SJT Sl (g y

Joleo sl o) Bpuan 4 Jgame po Adg 5 a5 Ol CaSo i
ot (b g S5 Jpaze winog cpl bl Jby (0] 4>
2253 Mg 5> (Spae gilre Ol sl |y G55 9 ogldgw oy
95be 9 S b wh)S g dilgain dile Ol dino g0yl
Loyl (8yan gjbre Ol i)l &8ss Y gamee dus)
O oles 4 (g3lxe o &lg 3 .l Y guazs plo 5 YL
u_:] l_: as dgud o dM]o‘ J9.a.‘>:.a J«J9§ PR ;B)Am @.‘3]9 ui
Jymamme plaS 2y 5 O by (b)) o5 2l s e a3l
Sl pgerte ¥ IS5 )0 )l (65t x5l 5 el 5L
oy il ouds &)l (caSoyio s p,S5LS Jao)d YO o],
S il Jsmamo 155 lie s 52 gisliS Ol oy e
Y game (gilome Ol ol JVL )90 00 28k St (Sras
o 293 48 Sl Joame 3,8 5 (ol 5L I Sl (55l
$539uiS O (6590540 Hlie ol danly oS Jomo couldl Laylyis
o VIVE kgm® b+/o kgm™ O 398 Y guase degese )
o955 i 3 b g eV guame T S elsl 2 ) ol )l
O]}_:\:A 9 QYW Lg)‘l_?u gj Ja_a.v91.o )fl L Lg)l,,gj OL"\51)
A5 2 WOYAS Lo Jlw 1) (6)y0liS &Y game WJg5
olwly liwl g5)0lis @Y g inme (g5l ;.j OSibo o 15
S5y9liS slaoslys plo & Cuns (6y5l3gmw b ouis] Slalllas 5
5 e 5 S5 oy 9 VT dlo oo 535 g3l b ) 5

))_Q.o.c 9 A.:ij kS =3 Ela_w 4 109_:)9 LgLaao)‘.) (>
Ol gl (65)gS e plejls 1 s5pliS @Y gazme
L glbas il Comman (licé slajls cunl ond 45,5 gin
(5 plas) )9 iiS” plid coplal 2yl > e (it 555

ool 045 dwlie (VTVA

5 =) OV game (gile O e 4 bgspe Glaslxe gols

V S 0 WAY WYY gl Jlo )3 ot ool s ool )3 2L
mkg” Gt (ibre O i b (Y guazme STl o 451
5 Cbm s o iy 3 By Y g ploie )
9 YL ol )90, by Bpae o5 Y game 095 )5 oo
093 1 LS s g Laog e ¢ gy ladih g M e
Cle gy slod 4 8k Ol 5y 00 b Bpae p Y g
S sslie ol 5 )Shas 51 226 (e silore o i o35 YL
Lagl gibome o glise ool 21 (6505l Y guamo (glog S
~al 4 iy A ilme OF o Bk S Cope (o g0
WL () sixino @Y game hage lSuis (38 b
Aol ¥ USCd 0 b o olaid] by juw g Gl buo diogee
2 3ySes ops ol Pole & (JU) Ogekee) S p2 (AL
9 S0y wiile Ola o sl 0l &)l Cawl de o po Caosd
b oAlBb asel ) oyt dlsiin 5 (S5 a2 8 ols (b
A il o sl 4 15 pTeS SV g s3a g S o el
Sl Gagl ¥ S o sl |y alls b acels 5508 0 g 92
= Jb ol g Lol il ) (5)5lis Y gase (gl

Do blxd
Q-
XL
5. Y A
37
3 b -
AT
v
3
N Yy
;-:i,l: .
T g A A BT P LT AAMAMTE YRR L ARG LR 3BY T 43
ﬁv%’)j)’}K-iﬁ‘}i_i‘“%%v}jﬂé-}@gg';}g%%}“}% 3%\%\y%}%vj‘“q
ESERREEE IR AF S At M
2% 0 i R =
4—&1&#))}1‘{4“9}@

(@255 3 caSo i) (e ol B bl 3 (55y9LiS SY grazeo (gjlome O (3f5m0 — ) S
30850 Oluolro 9 VYA argia Glul ) bl (55 9LiS Sl gylojluwlol 2isle



AT limo) (A sl oF o lod « oyl ol (oiSB 9 bl 4 pis VYo

. F VIVE
- Yoo
3o
A
3
) oo
1o
- : I I T T U
SRR EEERE SR ER RS TR
. E T SR 5 @ SIS
4 5 2 ; 3% R
A;JLEAAJ}AQVM
(LU 52 13 U,y aso ) g lwl s ! 3 Cilisee Vg LAIBG ol y3 Y JSU5
o Olwolre 9 VYAV (g lwl s il 65)0liS sl (lojluylof 2is o
S LA
3 oxe
—j V-
VoY
Lo
)
PRI I A I
N e e e R e R
; S S R N S 39
j 5 O 5 % "y
A;JLEAAJ}AQVM

(G 5o 2 Jly 5158 ) (25 QUld bl 3 (55,9l O¥gazs (gjlome O (i3, Y UK
05 Olwlbo 9 VTAY ¢ wgia Hlwlyd bl (65,9UiS dka oylojlw, bl sl

_
o > : =
1 1 1 J

-

(caSe o 08 S (5558188 O o5me s
. -«

" LR FgAMNAN IR R YR 1L RTYR IR AIBRNT LD
E A N I S S N R
ER TR T ER) =

axlllas SR QV‘,M

(oS o 32 05 kS ) w03 Y0 o]y Qludinl b (agin b lins! 4> Gilisee Y guazo (55,98 O (6590 e ~EJSWS
30800 Oluwles 9 VYAV agia lulyd bl (55,5US 3k olojw,bof sl

SEY Jolso (o oo 4 o] Galls ol el sl o8 YL 15 5:Sile (559l slex plojlo ol & 425 L
ol 5l GeSe s gulio O )l YAl G gl )3 3855l (py 2 2)90 SV guae



\AR | b oy rels oBauo 5l i bypddl jo ‘SJT Sl (g y

‘- i i
\f Yoo _
—.g. R .
5 e
3
RN
\ s COUNED oo e, P2
3 =
- === = | | |
\YAO YYAQ \TJ/}.\A/ YYAA YYAQ

IWAL-AYAS bl (b (g olalss sl 13 (o 3o (rouko) s 9 1> i & s o (55me o (10 =0 S

Silome O AVl poes 1Ske ol oyt gukeo VFO D90
5 V0T i i i gl (slaodygl b plgis 4 Ere 959 g e
I & 35 ibme o elie e ool ogie Ggabes 1A
Wb aly e 50 FF As sl aS o)l oliassl e
0553l es1)lg sl O o £ IS5 5 el b O caSle i
dsloes ol g (6558 odas SV g sljl 4 (gjlome O]
21y 65y8liS” OY guaso ldyly w5 i g0y ol 0033,5
2551 e jobay cawl o0y olaid] 58 4 Y U AY 4l Sl
Lo b o g bl S8 by Sloylg g o YOF Jlude Y e
e Jgmamo ool @lojly b oS 29 Ol syt 30 V- 4,

ol 035 L) il ol olie 4y 505 e 6 jlo0

)L\_S.a 0_51 J%J9S Lgl)g Ol;'.wl ;,j ‘_;B)Aa.o (_s‘élﬁ P S olws!l b
9 JUsl > ol ol e @ (65)5li8 O )90 0 Oliee (Jgrazea
Aol o palS - /5Y kgm_3 @ b g)lie gdaw 3 Sl oS
Sldes 3 g9 acde an joiS ) Joamo y o Ol (69040
Gglate £l5 0 pda w3 g ddlaio plaw 0 Gl Copie g (g5l
Ll
Ol o i ol 0 031y L5 B JSS j3 a8 yobojlen
adgle (gibre Ol sl Jold &5 Conl jo)8 CuliS Wy )3 (gl
Yoo L5YO: dgas dald j0 5095 0 pld cdliny g b cpld
a B e )5 al5 8 S o Bynn o o s
dgd s Jd Jlo & Cond A Jlo )3 £ 10 056 5y edpaw CudgS
b CubgS AVl (gjlbro FCUN Ol Cuwl 0398 Aoy VF

M (CnSee 2 3 L)) Slasls sobme T 550
B (e 0koe) 13005 (g3l T
4000 30
3 - 3500 L s fL
5. 33000 - )
1 4 2500 20 3@
= 2000 15 3
% 71500 — 10 <
1000 - %
500 | S A
0 T r . . = 0 ﬁ
87 88 Ju 89 90 91

WAV VPAY asia slusls il & 13,lg (55bme OF JS e 9 5,11 S



AT limo) (A sl oF o lod « oyl | (oiSB 9 bl 4 pis YYY

M (oS e 5 Uy Sslo obes T 5
B (e e 0 k) Slislo b O ponm

3000

6000 30
5000 25
4000 20

15

2000

1000

(oo 2o 5 L)) Sloolo solms T 230

(e 2o Oghen) Sl 5be O o

87

10
RERE
0 . , . . 0
88 8 90

91

IWA-IFAY aigia sl ! 153k (5lme f S o 5 51—V IS

5L 390 SleMbl .l o a5 adgl p SV guame (gjlme
015 (51,5 oS Wy ey 5 hié o lolisls ;|
Lol
@ oy pop olol p edlerin 2l gsTIY Jgan
0125 a0l 013,509 4y el laasiie ()b 5 &S gllas
prS A g 50l LS o kS V5w e 0u S ol oS ol il
d93> il lie el el o GAll 5ol g, 03 g
oledly 4l sy 3 o8y ol ] xS y2o ysalee VY
(SS9 (§y9b Gl gd kulpd )3 el g e3gy o p3 Ve

Slylg b a8 ol gxe cpl 4 glre O uplie )3 oS ]
ol » Jgame ol W sl (Brae Ol ibis 2 4 Jpame o
lplin 298 (e 039331 o] (ol wlie JS @ 41 9 0035 addaie
L Lot o el 5 ool 3 lgise ] ilil gt oy
255 31,8 oolitwl 350 ;00 WY guaste

$iloe :_.j > 5 oo odalino ¥V IS 0 &S job lon
L5 V¥ 5 WWAV-IRRY (ela b 3 (555l ¥ guao ol
Gl Bl yialS CoSoyio ygudio VWY

Slplo 4 baye Caip 4 ibre ol Slplo wrew (5
ilome Ol e ol (353 oo e umjiam (S8 4255 Oy
Ol ol & b oy jloolitul b oad (6598 <Y gae

OWld bl 43 (lié ol (el Caa 5L 590 (55l O (a0 9 Wgllae (1SS a2y 002 (el 2 (530w (213€ (oI -Y g

Lo
Opo) o3 Y0 losily b ilme T lime losdly Jlas! (g (g5lme F a0 Slade & 39y 2 05 J
(caSe oo (crS o () ()WL i el e
YAY/Y Nails SYAVY/D s puis
el YA/Y Y- 000/1 Ad my
VWYY Ya/y YYOY/Y Y ub,.»
A #lo 3+ AAY/ \ R
YY/0 Yo/¥ YYVAY/D Yoo Cwle
FAIA V#/A FAYFO v Jw:
\MAl Ao FAYS/D Y. us
YAV aN¥ YAIYE/A Yo w;
Y. v £o¥o/s Yo éyo 059
\YY/A &/ YaA-Y/Y Yy 3
DNA y-/5 I (ZA1 e S 2 S
\Yarhs ov/Y VavEs A & 0x (S
SN Y¥-/\ ASEYANY Yo ogu0
Y.£0/Y YYY/A YEYYYE/\ o>

3055 Slowloee g YWAY )9S olie ool )b 5l Lol 23Sl



AA 1 | b oy rels oBauo 5l i bypddl jo ‘SJT Sl (g y

Uit yd dopd OIY 5 Gledd 5 o (550 )0 Lo pOY/D ((duoyd
Sy degion Cudd ¥ g dsgian Cubd VF 2935 .0 )l dgg (o3l
P Logas O Byae Copiis 3 5 i 4o Sogps bl 5

A3 e ol |y 65y5liS s

Ol palls YA 5 WY AYAY el Sl > AJSS gollas
%j 00 S Lo Gliwl 48 ixe Cpdy sl (e liwl (g5lne
Silome Ol 00 S5 lg AR 9 WAA sl Sl )3 g sl (g5lno
Gilome Ol poms 5t WA BAYAY Slalllas 093 53 .Cansl
aoe )d 48 ol 035 CaSoyio oo YIVE il 4y Sl
ol 05 03938 il ol wlie 4 @i ©ld)lg

WEY bl &l w5 g Canl 0390 caxSo yio yguluo —VE/FY
Il )0 S Ja WYYV 465 jo sl & a8 Canl oo j2o youlio
S oo cibaio waldl puiituns 15l Cod w8y ol 3,5 359l

Ll ddlaio L;)L.‘.’.T OLoJJI) 9 99>90

oledsly e ol cde 4 yils b 0 &S canl oyl Cuxdly
aslsl 9 uj GJLAA )l u9na,4l_> A_5)|'>)—f°)'93. 9 Lg)hj olals £‘_5)L:j
Ol caSoyio (oo VYO I Gl B o o8 ) e ilio jl el
Joman gl sl 05 Juols Jaulis 3,Shos o2 b &Y Jlo
FYA 390> (ol ) L5 sl (6,85 SEVOTY Comar (ol ool
baly b 8,8 5 a5 L 48 ol lié OV guame glgl o 5l3m
PR 4ol oo ko Y20 Jolas o) YO ool 5 (a8l
3 ol 3l e g0 i o e &SI 5 sl (e
S el g e |,
sl culey g bl glie ol (el (gl F Joss 3allas
CiyoliS ise 3 Ol e yo dykleo Vo520 & 5L gy olie
aS il o conSoyio 3)Ldie Vo /AY 3gas Ae=Y T Lo
O“:—“’] g‘j th“' 5l d)b)’."){% O]}f‘:‘ Ll e Mo > A ‘_'j ‘_;‘Layi
258 oo Gygo Grnip Ol (sloyias] il p ALo] CaSo i
V) g laals g (6559l Lisuys bl O plie w > AY/F

V- Jl o aga olwl s oLl dgi &bo Cursg - Jouo

sl >

o &

yio o W&o
caSoyio bl V+/AFA
anSo yio 3ylulo a/vEY
anSo yio 3ylulo V¥
oS jio Cgekee ARV
oo g0 ek FYA/NY
oS gio gk MYANY
CoSe so sske  VAY/FY
CoSe s sk WV/AQ

ol (S8l (ke
Yo g Y93 poe>
WYl (59 p5 (e

2293 w05 Ol wlie Jousily 5
o9 155 glio | e Sl e
09 2008 gl 3l (o sl e
ai o glie el e
(Gl g andely) (135 O plio jI (D98 Ol p

b e s pmS

s olels ol aidate U LT sk

g 15
3
30 [—
\—3. T T T T
Ry j o> l l 1389 1388
2
3 15-
Y

25-

Ju

IFAN- ATAY 2,95 13 g ol oliwl 4 g5lxe O Wyl B yliu0 —A JSW



AT lmo) (A ol oF o lod ¢ o)l ! S5B5 9 gybel 4 pis  VYY

Silme O LAIB ©Isylg (WA) O aolio 51 5,155 0580 JS poxe o(WI) Carivo O & puro (WU) (5559LiS O 8 o pdlio — £ Jgun
ol (WSS)orl iSags 9 (WD)l 4y (Kiwntlg ((WS)f & o wrond o(WF) pi5 g2 ¢13l @ g bl & 5L 5, JS poxs (NVWI)

WSS WD WS WF WF
(%) (%) (%) (mcap/yr) (BCM/yr)

NVWI WA WI WU e o
(BCM) (BCM) (BCM) (BCM) (i)

MY =y Y WYYV VFY/ <N

—\FI¥Y VoN¥ YVIY AR FEYOVY AT

Gais gl a4l g (WAS) bl (g3 by o )Lo" N Jsle

L VA &Y (S5 Laugio § (St sasli] Comdg L iblio
Al lad 4 Gins Sy (g Glolp Gl )3 st e Ve
5 e )3 drgi e (65l B b (53l Ol pagie (sl
Lo (ol alidl g (pliws 55 Ol 5l aellS (g )lo 00 00
by 49y sagil Jo lp ) (hlidn 5 038 SeS o e
23 oo 4l U bt e 51 Lo3b &S T ik

2 S gaw sl 5 (55,9l S5 ) Mg ol M
il cLa, Kl j1 (55,58 (slmodlas o pte 5 ] G puno
LS gl 4 Ol i onlt g 900 slad 41 (555lS &l
axoly (glayi5 2SN Mol bl Casd i g g el
P2 YU g (objel sl oalitl iy 8 S5 (5w 4
el s @le Bpae g5 (35 e Cz 3 30 sl AT
20590 S glagSl bawi gy usi b g o ailypl Lials
(85398 Al dxg ) bapre i 4y g o ailate
s ool sl 55 B 35 e el Lain 5 iS55
$5o9ltS Y grazme CYobe Cudil g sl St <SS L
ol SV game Clojly Ly g Bl Cusd s Cajo & ol
Gyme 4y (S0 elb i 3 5 Sgas Lais |y il 31 T sobio
adbais o9 CYgame Clplo 0k ST izes S,
565 2 31 5 ol bl b ¥ guamme ol (68 5L |5 iy
2 gassb jals ejp; ol e p)lid ded o el lag
by G il 6505l 5 ol plie s e

&l

2 o) @lie Lols copie WAY L >niv pl g po a0
o plie BV

61_5 .)) ot AYAA .L.é&ul{u\-&).?!.é 9 I ‘D.)I)'_:.LC ‘.Ld))'_.{ Ls_g).c
gy (ele b ol (65)sltS s ) ol S3gles]
V=Y o o oleds FY Al . SB g Ol pyle

Soohex pole lwSim 8 . lpl 5o olde cutel AYAY Lo g yallas

Ol oMl
Alizadeh,A and Keshavarz,A. 2005. Status of
agricultural water use in Iran. Water Conservation,

a2y 3 Gl (Vo) )lSen g s gn (anadl Gilas
) Ol @lie 4 WY Jlo j3 g3yl JLE Llasags 5 YL
WA 5 G Jlw o] 50 48 2500 dagi LU .l 0390 diunlg
Sygao oy 5 ol @lie | il p sl Caoyio ygaluo
O3B 58 Ol g Ol @lio jlhl Copte cule) b oS apdy
el S Tl ssSulsr O (L plio T« e o
Candg b (blie ¢l (silome Ol hly Jlo ope )3 s
2 e Ao Voo LA aVl (Sas)b lawgio o S ouldl
e slad 4 Gins S g Glulp ol

I3l g (6 5 42
Ol gl 3 o il Cumidg oy 40yl aalllas
sl oad 4 by Ol gl 5) 5 (glre O puplae WS L s>
i ol il (55,98 SV game gilre O Sike
35l i bl Jopamo (op jo adgi (gly cao o IVVY Dg0s
Sl 45 28l lgiee adllas 3)90 Y guao (glre Ol (50
Jolse (ol 2o & il (65,9188 Sl Al o Sl el
0B85 S L s ol Sl Jlo )3 caSe yie (glie FYY
JHB Jpae o (silme O Jby (5]« guanma (allS 6 aal >
adlaio 3 CiS (695 i 3 (ole Wlg (o0 a5 sl ()2
Ol oS Lo WA 5 VT8 AYAY Lo Jlu o bl sl
ilome Ol oS 5)lg WA 9 WAA sl Jlo )3 g cunl (gjlxe
Silme Ol w0 5k WYAY B YAV Slalllas 0)93 )3 .ol
aoe )d A4S ol 035 CaSoyio oo YIVE il 4y Sl
I Jlo o el o 03g38] il ol @lie 4 gy bl
) s A8 ol Ko pie pamslee VWY Sl @l oo
ol Jgma (gl 1005 350 Jlo )3 ano 20 WYYV 5
Elosl o jlm FFA dgas uels dy 5L bl Comen olie
5 ol 3 o 9 il o lie & el oli Y guazea
lio 5l sl L] &S 3405 drgi Wb S ool Alg5 e 1y o
gl @lio )il Copte cole) b oS abply ©ygo dnejpj
oSl ol (b glin by e nj ol il 538 ol
Sl ibre Sl by Jb s ) o pliwl Camex 2 50



A A~ b oy rels oBauo 5l i bypddl jo ‘saT Sl (g y

A quantification of virtual water flows between
nations in relation to international crop trade. Value
of the Water Research Report Series. No. 11,
UNESCO-IHE, Delft.

Hoekstra,A.Y and Hung,P.Q. 2005. Globalization of
water resources : International virtual water flows in
relation to crop trade. Global Environmental Change
15:1.45-56

Hoekstra,A.Y and Mekonnen,M.M. 2011. The water
footprint of humanity, Department of Water
Engineering and Management, University of
Twente, P.O. Box 217, 7500 AE Enschede, The
Netherlands.

Mekonnen,M.M and Hoekstra,A.Y. 2011. National
water footprint accounts: The green, blue and grey
water footprint of production and consumption,
Volume 1: Main Report, Research Report Series No.
50

Obuobie,E., Gachanja,P.M and Dorr,A.C. 2005. The
Role of Green water in Food Trade. Term paper for
the Interdisciplinary Course, International Doctoral
Studies. Center of Development Research University
of Bonn.

Postel,s. 1994. The last unit. Water; critical matter.
Translated by Vahab zadeh and Alizadeh. Jahad
publication of mashhad.

Ringersma,J. 2003. Optimizing green water use and
improved crop water productivity under rainfed
agriculture in Sub-Sahara Africa. ISRIC Abstract of
a  data search and literature study.
http://www.isric.nl/Greenwater/Green%20water%20
ABSTRACT.doc.

Van oel,P.R., Mekonnen,M.M and Hoekstra.A.A. 2008.
The external water footprint of the Netherlands:
Quantification and impact assessment. Value of
Water Research Report Series No. 33, UNESCO-
IHE, Delft, the Netherlands.

Verma,s., Kampman,D.A., Van der =zaagP and
Hoekstra,A.Y. 2008. Going against the flow: A
critical analysis of virtual water trade in the context
of India's national river linking programme. Value of
Water Research Report Series No. 31, UNESCO-
IHE, Delft, the Netherlands.

Turton,A.R. 2000. Precipitation, people, pipelines and
power: Towards a political ecology discourse of
water in solution Africa. Political ecology: science,
myth and power, 132-153.

Reuse and Recycling: Procceding of an Iranian-
American Workshop,
www.nap.Edu/catalog/1124.html.

Allan,J.A. 2003. Virtual water eliminates water wars? A
case study from the Middle East. Virtual water trade,
in AY. Hoekstra, (ed.), processing of the
international expert meeting on virtual water trade,
Value of the Water Research Report Series No. 12,
Delft, the Netherlands, IHE.

Allan,J.A. 1998. Virtual water: A strategic resource,
global solution to regional deficits, Groundwater
36:4.545-546,.

Allan,J.A. 1993. Fortunately there are Substitutes for
Water Otherwise our Hydro-political Futures would
be Impossible. In Priorities for Water Resources
Allocation and Management. London, United
Kingdom: ODA: 13-26.

Chapagain,A.K and Hoekstra,A.Y. 2004. Water
footprint of nations. Value of the Water Research
Report Series No. 16, UNESCO-IHE, Delft., the
Netherlands.

Chapagain,A.K., Hoekstra,A.Y and Savenije,H.H.G.
2005. Saving water through global trade. Value of
Water Research Report Series No. 17, UNESCO-
IHE, Delft, the Netherlands.

Chapagain,A.K, Hoekstra,A.Y and Savenije,H.H.G.
2006. Water saving through international trade of
agricultural products. Journal of Hydrology and
Earth System Sciences 10,455-468.

Chapagain,A.K., Hoekstra,A.Y., Savenije.H.H.G and

GautamR. 2006. The water footprint of cotton
consumption : An assessment of the impact of
worldwide consumption of cotton products on the
water resources in the cotton producing countries.

Ecological Economics 60:1.186-203.
Falkenmark,M. 1995. Coping with Water Scarcity under
rapid Population growth. Conference of SADC
Ministers, Pretoria, November, 23-24.
Hoekstra,A.Y. 2003. Virtual water trade: processing of
the international expert meeting on virtual water
trade. Value of the Water Research Report Series
No. 12, UNESCO-IHE, Delft, the Netherlands.
Hoekstra,A.Y and Chapagain,A.K.  2007. Water
footprint of nations :water use by people as a
function of their consumption pattern. Water
Resource Management 21:1.35-48.
Hoekstra,A.Y and Hung,P.Q. 2002. Virtual water trade:



Oln! (a5 g 5 kel 4 pis
VIB-VFS .o IFAY ybino Auls Folads

No. 4, Vol. 8, Winter. 2015, p. 735-746 3

Iranian Journal of Irrigation and Drainage I ;

Water Security Assessment in Arid Climates Based on Water Footprnt Concept
(case study; south khorasan province)

A. Arabi Yazdi'*, N. Nik nia’. N. Majidi® and H. Emami*
Recived: May. 28, 2014 Accepted: Oct. 15,2014

Abstract

South Khorasan province, with an average annual rainfall of 180 to 200 mm, Average annual production of
over 490 thousand tons of agricultural products, overdraft more than 138 million cubic from groundwater, takes
place so — of 24 Prairie Independent State, 13 Plains Forbidden, 2 Plains critical prohibited , 3 Plains proposed
ban. In this study, the average virtual water crops in South Khorasan Province was about 1312 cubic meters per
ton of product and agricultural water use efficiency is 0.62 kgm™. As a result, rice imported about 7.76 million

cubic meters of water in virtual form due to agricultural product trade in 2008 to 2012. During this period, the
largest volume of virtual water export was tomato sauce, potato and apple which declined from 24.5 to 17.2
million cubic meters. In 2012, the net water requirement in potential condition for food security of 662,534
populations was about 723 million cubic meters. To achieve food security, requires about 448 thousand tons of
food supplies, taking into account the actual conditions and efficiencies of 35%; we need about 2065 million
cubic meters of water to form a virtual. The water footprint of province was 1142 million cubic meters or 1723.7
cubic meters per capita per year.

Keywords: Agriculture productivity, Food security, Virtual water trade, Water footprint, Water resources
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