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1- Virtual Water
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2- Specific water demand
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1- Crop water requirement
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5- Water self-sufficiency(%)
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2- Water use intensity
3- National water availability
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Table 1- Livestock and livestock products content in (t) In Khorasan Razavi Province (2006-2007)
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Table 2- Value and imported product content to Khorasan Razavi Province (2007)
(Jby J152) (FIs)lg Y gamme (5)1 ) SokS Jlale Y gasee
Imported products value(1000 riyals) Content(kg)  Products

32045696 10668707 C’ %
Rice
122864907 114218315 ps
Wheat
86768724 59515222 ¥
Barely
241679327 184402244 &
Total

1386590, ol liasl SyaS o ol 135k
source: Khorasan Razavi Province’s Customs administration(2007)

600 500

450

500
400
350
40
300
kY 250
200
21 —
| 150
100
100 SR p—
50
0 0

Rice Wheat Barely

8

8

8

volume of virtual water import (mcm)
value of virtual water import (rials/m3)

892 olwld Gl & 13,1y (gilome OF (5] 5 o2 -3 JSUS
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Fig. 4- Exported virtual water volume related agricultural products (mcm) from Khorasan Razavi Province (2006-2007)
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Table 3- Virtual water export, import and trad parameters (2006-2007)

Import &hsy)lg  Export <l plo C”“’
Topic
184402.204 135337.75 (& )J{_ 039
Total weight (t)
(Jby ol ) J8 o33
241679327 1536410350 Value of virtual water(1000 Rials)
. 4276 (oo o) sine 1 5
Virtual water content (mcm)
4184.87 3150503 (o sia )5y (sl & (sjlome Ol bawgie
Virtual water average(m>/t)

Average of virtual water value(1000 rials/m®)
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Fig. 5- Virtual water content in (bcm) for supplying optimized alimentary pyramid
Sources: National Food Security Project (2002) and Research Calculation
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Table 4- Water footprints, water scarcity, water self-sufficiency and water dependency of Khorasan Razavi Province in
(2006-2007)

Oluwlow Ty
calculation Topic
8.66 (JL" » ""‘&“')"" J)L.“.'l:?"' )L)")"""J » Lf] Cft" J{
Total available water resources(bcm/yr)
9.26 (b > cunSoyio 3)kls ) 0 e ol @lio JS
Total water withdrawal (bcm/yr)
8.43 (Jlo )3 o pto 3, ) 5559l ik )3 005 opumn ] e JS

Agricultural water withdrawal (bcm/yr)
(Jlo )3 oo ygrbso ) s3lome o ol

427.6 -
Virtual water export(mcm/yr)
Virtual water import(mcm/yr)
Net virtual water import(mcm/yr)
9.604 (JL" 2 oSy 3l )"—’] by & sl
Water foot print (bcm/yr)
1741 (535 el & Jlo > cSo o)l (6l dilp sl
Water foot print (m*/yr/cap)
110.9 (2oyd )l G ypmo s s L
Water use intensity(%)
36 (103 )oslome ol Wl ly & (Sl sl
Water dependency(%)
96.4 (“\‘D)J )d)b“' "—’] ":’b)b G‘.ﬂf.}? ‘)»LD

Water self-sufficiency(%)




1388 Jlu d ojleis d alor «(53,9lisS owliis pgs a3 yis 10

o byye Jlawe coley pae ejn g (o Ol (sloo s
Ol L cnlie g Cumen 13y 9 Byb S5l o L il
Slajls (el jolaie 4y calises (sl )d Ll (4538055, L)
Al oo Sy ©AD o) 41 o) Cume

@ s car gl o ol s 4 g ppiS e K> B )b |l
593 e ) olaSdgs dliwe 4 ( olie Cuiol 5 (ogec old)
gl Ll o cuil dog BB a0 )bpe Jodeo |y ool 4255
e sbajls (ol Wlgie (ales 4 295 dilate b )3 39290
O bogad Galise (sloeid )3 Il dmgi b dliue () 5 20
O oS aibaie o 3 a8 Jygo Sl Kialen (gj,9liS
FsrSore g @l el (el (g Jobs e (8L L (lyie
o oole b dua oplass iy (glie slge cbyls b by Juwily
21y Bae Ol e 5l xwg 13 & (gile O Yol aliuwe
ol o BB e o )8 Lo jlad) py calise Y guaste Yoles
ainge slaghgy Jlesl HUS 5 (gibxe O dlslis IS, 5 (5 S0
eleial (oolatdl sleisy Sl @lie Jlassinl 5 Bpas (il
A Bgw o @lie )l o 4 allato 2 53 1) G lame g

d5ke +S5ysLaS i ) Mg oged Mol (IS 0l S
U bl o Gpme 13 (59000 gdbaws ol85)] 5 o)l Lo
olye 4 g 03905 o 1) 495 3blie (ol lio 29008 S g0
Do sa deld 55 Ol gL, als ol Kal, 5l S

e o )oT gy (asls JialS 5 Jise Jolse S0 5]
a8 el a5 (Sgm 4 dmsle g3 (54R 2ol (p350
p35e sLaalST 3 YU g Libionl (slasbsy 5l oozl b yol )
3 B (o 4 1) p2y0 (Bpan o8l g 135 0 Oyg0
L g oS odliiul yieS Byame O b closs g &Y guao 5l a8
ailato & Y T 6l b Liblio 5]y » ] @Y o 5 YIS
9 5 b pl 9l bl oe pialS adlaie T (o) ouiS 3y
b i o ol e dilate 3 39290 CutS (SlagSUl Joasd
8 @l cotel s g liS355 (65)5liS ol drsg (Can
o2 5l Al copmer ) el aST ed (riozen b U
i b ol ol golie 31 LIS 00litl (slns yal, g Ul 9]
M5 ise wre Jolo nl b ablie ca jlo 3)50 (slaayolié (S
snli dalye OF ol bl 598 sl cnl & (2 (ot s 05
Sl

oy 95 sgs 49 Llie il o s oS bl 5l puicen
S-S ol (gl A5 428 M asslis o (Samadi, 2008) o34
T slysy a0l @lio 1yl oy Lulyd 5 aige oli
5y el an Jlw ) coaSoyie 1956 sqas 4 sl ol
395 0l Ol oad 48 las 4 225 b cplply b (15
Blo 5l giby oy S 5l ey luls il ad Loyl s j> oS
el 0 Sop sloa] p3 g ails 3 oo Candg o
ALaled dnles Mo b ylil iol58] & gy Cures (plde cul
ol Ol Gyae s a5 smd o LS &Sl 2o y> 110 50
O abyly 4 (Siwly Gasls o Joas 5 .ol 5Vl okigi
aS Cowl cdlas fpl oaiS ylo g ol dolbre duop 36 gjbxe
0ol sl 315 3y90 ol @i 31 oS Slonas s (530 o by
el 02l (oluaidl sg 8 a1y liwl By ime clodd 5 LYK
a2 45 (2005) oL 5 1S gn sty ail Billao clple
90-99 :70-90 50-70 20-50 0-20 a5, b > I, LS g5
S YU a5 bl 340 0 oanlie wiled S canail 100 4
9 Loy pie a5 cunl cllao (ol odimd L 5 0l )13 SlaSoes
Ol 5l @i 4l yudn oS35 Caonw 4 lag o yaalip
O—il ‘OI)—.’.I drwgd f)LQ% MU).{ 18 ssle el o o3listud u_.>)l$
2 e ly (6579l Hisu drwg 9 1S 0 o zgdg 4 1) Cuably
Mov e olie el ( pwlwl (65)5liS” Y guaze aJgi > (lSoes
O b e (65l WY guaze Clplo b yuS 5 (golaidl
.5194 dl).) Loles uwl).él ‘A_)T CJLA uf.)}ﬂ (Cuzo> oJ.uI)B J..w) Jl>
Ol lsyly a8 wizwn Lelge  Su5,b g Lod Joli g o O SLSU
Foo 8l S 98 lulp Gl ile iblie |y (5bxe
J\AASUA liols u_j @L.p » o.))ls )st L)M.Iblf 2

F) R C SV W JURGA L -V}

S g5l aing ) o plil slag)lS oy o8 @
Jd 5l delge p5ls gmge o @lio p itee (cladlate cutS

e

1- Alizadeh, A., Keshavarz, A., 2005. Status of agricultural water use in Iran. Water Conservation, Reuse and
Recycling: Proc. of an Iranian-American Workshop, from http//:www.nap.Edu/catalog/1124.html.
2- Hoekstra, A. Y. (Ed.). 2003. Virtual water trade: processing of the international expert meeting on virtual water



1

wdlobo mualio golul p (ldé Codol ol (o 2

-
10-
11-

12

13-
14-
15-

16-
17-
18-
19-

20-
21-

trade. Value of the Water Research Report Series. No. 12, UNESCO-IHE, Delft, the Netherlands.

Hoekstra, A. Y., Hung. P.Q., 2002. Virtual water trade: 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.
Allan, J. A., 1998. Virtual water: A strategic resource, global solution to regional deficits, Groundwater 36, 545-
546,.

Chapagain, A. K, Hoekstra, A. Y., Savenije. H. H. G., 2006. Water saving through international trade of
agricultural product.Hydrol. Earth Syst. 10, 455-468.

Chapagain, A. K, Hoekstra, A. Y., Savenije. H. H. G., Gautam. R., 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, 186-203.

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

Ehsani, M., Khledi, H., 2003. Agricultural water productivity. IRNCID.Tehran.

Ghasem Zadeh Mojaveri, F., 2000.Water economic: Early condition of green economic, Green economic. April.
Hoekstra, A. Y., Hung. P.Q., 2005.Globalization of water resources : International virtual water flows in relation to
crop trade. Glob. Environ. Change. 15, 45-56

Hoekstra, A.Y., 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.

Keshavarz, A., Sadeghzadeh, K., 2001. Management of water consume in agriculture.Shekarshekan. 38, 32-57.
Khorasan Razavi Province s Customs administration. 2007, from http://www.khorasancustoms.ir.

Ma, J., Hoekstra, A. Y., Wang, H., 2006. Virtual versus real water transfers within China. Philos.Transac. of the
Royal Socie. 361, 835-842.

Mahmoodi, S., 1999. Management of water demand and water supply, two basis axis of sustainable development in
water section. Water Environ. 18. 9-6.

Mazaheri, D., 2002. Food Security in Iran. Science Academy Islamic Republic of Iran.

Organization of Jihad—Agriculture of Khorasan Razavi Province.2007, from http://www.koaj.ir.

Rangani Jahromi, A., Mohamadi, R., 2006. Productivity study and water demand function on water agriculture
(Jahrom City). Develop. Product. No 5.2.

Samadi, 2008.Assistance of planning & economics. Planning & Economical agriculture research institute. April. 7.
Van Oel, P.R., Mekonnen M.M., Hoekstra, A.Y., 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.



Journal of Agroecology $39LaS (bl pg2 4 pids
Vol. 1, No. 1, Fall 2009, p. 1-12 1-12 . 1388 b d oyleis L ul>

Study of food security based on the concept of virtual water trade and ecological
water foot print

(Case study: Khorasan Razavi Province)
A. Arabi Yazdi", A. Alizadeh and S. Nairizi'

Abstract

Khorasan Razavi province with the total precipitations of less than 225 mm/year and total area of
irrigated area of 1087466 hectare is considered as one of the most important agricultural region in
Iran. This province has also important role in local and national economy. Lack of Perennial River and
little amount of surface water has caused 1.06 billion cubic meter of over withdrawn from ground
water resources. For this reason 35 ground water basins out of 39 have been banned for more
exploitation. 12 basins are also in a very critical condition. Since virtual water trade has been accepted
as a tool for combating water scarcity, this research project was conducted to study the import-export
of virtual water as well as its balance, and ecological water foot print in this province. Khorasan
Razavi, has imported 771.7 mcm and exported 434 mcm of virtual water through international
agricultural crops trade. Net virtual water of Khorasan Razavi was about 338 mcm in 2006.
Agricultural water footprint of Iran in 2006 has estimated to be about 9.6 bcm or 1740 m3/yr/cap. The
results show that water resources situation in this province is not in a good condition and in a near
future providing food security will be faced with problems if not any solution be implemented.

Key words: Net virtual water import, Virtual water trade, Water footprint
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