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1- Blue water
2- Green water
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Table 1- Classification of products based on levels of
virtual water content
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Level VW (m*/kg)

1 VW< 1

2 1<VW<3

3 VW >3
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Table 2- Classification of products based on levels of
virtual water value

o | Silme o 35!

Level | UVW(my/Rial)

1 UVW > X1
2 | X, <UVW <X,
3 UVW < X,

Fe¥game S Gl gancndyl shie 4 ol

ol ol (1) 5 00l UWV 5 VW (gla sl oS 5
25 (VW asli) glme of it Jgl (gt 5 ¥ Jgi illas
5 )5 )8 Codsl (UWV asls) (il Ol 55 po> (gt
B35 ganaing 1B A (a8 )3 b coglyl pulul  3ble
5 $itme ol Jlaie JBlis porie b g Cundg o Jlo] A oS
4 g Cundg oy iosllals | oIS «(g3lome f o)) Sl
g il ol gyl Bl g (s5lome O Jlade ySlas g e
ol (g3lme Ol a5yl g e bgio porde 4 D M8 (izeen
29l 4 33,5 (oo e a9 Cuglgl olul 3 Lo WS Lo
ol s e shls VW cyglyl L gty B LodLS Jlio

ET,=Kc x ET, ()
S yie) @ e ol Jauily (3,5 9 5 Jolee ET
bl o BLS s Jslas KC 5 ([
38l 5 5 08 555 g s 25l i 4 adlllas ol 5>
Jheale =iy (o) 435 ealistul euiile (yoiy by 9 SlalyS
Cgce Jeailly 3y gy (eSS (Sl ) (5 pine
ey Olgis |y eutile (peiy gy OF 4y )3 B (0) 3,5 s
lmodls g0 (B ym0 x> po 0LiS 5ym5 g puS D9l 5 liliel
sl cslmools e wlilon cslmosls ol clyl,S 58l ol
2 A o 5 Erglaen SB Sluogald 4 by claedl
)9 Foe (B i3y 9 3585 Ol gl Sl P (295
o3l b Loleg 3,5 (o (i e 2 )3 Jgae 2 sl b
5 dolme bl g 53 Jpame yo (gjlre Ol i (V) dlal,
023,535l g s silme Of e bl 5

2 9 e s3lae T (130 9591
o Jols (1) o) Son 5 S8 cldllan illas gjbre o]
Gk 5l (il Ol el (il giloe O g s (slone
L e ilre o 5 Jgamee 3)Skos 4 ()l jls o dpusloes
A5 3yl (F) 5 (8) slaakad,
VWCgreen= P/ Y (o)
VWCque: Ir/Y (;')
i 9 3o Gzt g sl Ol JS ade culyg
Ol (sl b o 3 Jaame S8 4 ol 5 jow (5jbre]

43,5 39l

(UWV) 53l 0 b5 deslaes
5 0P))] dulome 4 13 0,8 CglidS aigy Jpamme 390 )3 F oo
ol a2, P8 Jguao o (sl (gilre o ol ma3gu
il s ilome ol daly SO Bymo slil 4 & Jpamo sy
29 Sl iy Jgpaze plyie 4 wled dbml 1) gyt Jb)
Jgmame cuosd s 1 g (V) daly by (gjle Sl 555 (V)
Ol M5 @l eaidyo (ilme O Gl ) (p55kS 1 L))
il Sl doly o5yl = Jpame cuadd | (gl Ol Jlaie (V)
Siloe ol ) g jlade wlawl 1 &Y guame s dl> po 50
(V) o Y gaso L0 (ganddb pdaw dw ;3 ) Joda silleo
SV game jl o5 ol )3 oo S 5l a8 (gjlxe Ol e b



Y4\

=133 odas Y pazmo (5jlxe T )l g ladio ulusl 1 oLadlo 55" ¢yl (6 ¢y lbiaw el (i

(VW2) glome ol ko lausgio Jlado s (UVW)) (s5lone
sl e

el (UVW,) (silxe T (53] Lawgio jlade 5 (VW) (glone
ol ojyl pSlus b UWV eyl L Jgdn 55 yai5e oM

Table 3- Spatial Prioritization of Cultivation of Products Based on the Combination of VW and UWV
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oW Prioritize with virtual water Prioritize with virtual water value
Class preference preference

A VW1 - UVW1 UVW1 - VW1
B VW1 - UVW2 UVWl- VW2
C VW2 - UVW1 UVW2 - VW1
D VW2 - UVW2 UVWZ- VW2
E VWl — UVW3 UVW1 — VW3
F VW -~ UVW,_ UVW, - VW,
G VW3 - UVW1 UVW3- VW1
H VW - UVW, UVW, - VW,
I VW, - UVW, UVW, - VW,
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Table 4- Virtual water of wheat in Kermanshah province (m3/kg)
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Kermanshah  Eslamabad  Sahne  Harsin Kangavar  Songhor Javanrood Ravansar  Salas  Ghasrshirin  Gilangharb  Sarpolzahab
fjjb““"] * 3.50 3.05 3.62 3.68 2.63 3.15 2.14 1.99 3.23 2.50 1.96 2.19
Virtual water — (p,5,Ls
m*/kg
& il O o
Share of blue % 88.6 81.9 88.6 89.6 79.9 85.8 61.6 69.7 71.3 79.9 82.1 82.1
virtual water
o sile O ot
Share of % 11.4 18.1 114 104 20.1 14.2 38.4 30.3 28.7 20.1 17.9 17.9
green virtual
water
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Table 5- Virtual water of spring sugarbeet in Kermanshah province (m*/kg)

sl alisle S U1 oY Ao w2 19 &S punilyy
Kermanshah Eslamababd Sahne Harsin Kangavar Ravansar
sl o caSo
Ime s (0755 e 2 0.59 0.554 0.624 0.605 0.437 0.444
Virtual water m>/kg
& 3o Of oo
Share of blue virtual % 98.7 98.6 98.5 99.1 98.4 98.3
water
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Table 6- Virtual water of Barley in Kermanshah Province (m3/kg)
s sLidle, 2Ul bt dizuo OB s’ F 39ilg> ) s gl NS Cd Jy e
o b Kermanshah Eslamabad Sahne Harsin Ka;ghavar Songhor  Javanrood Ravan;ar Ghasrshirin ~ Gilangharb ~ Sarpolzahab
i (555 1 2.78 286 262 253 226 302 202 1.79 1.36 1.19

Virtual water m®/kg
Silme o i

&
Share of blue % 82.1 78.6 84.6 84.0 73.9 80.6 50.0 61.1 46.2 58.3 60.0
virtual water
Sl O o

e
Share of green % 17.1 23.6 16.2 17.2 24.3 16.8 51.0 38.3 58.5 40.8 39.3

virtual water
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Table 7- Virtual water of Maize in Kermanshah Province (m3/kg)

SU1 Yot

sl oliile,s Eslamabad ~ “° oA 29 39l ity oW Ot 3 AN S s
kermanshah Sahne Harsin  Kanghavar  Javanrood Ravansar Salas Ghasrshirin ~ Gilangharb Sarpolzahab
»)
oxe 2 e
i
Virtual water (5L 2.6 25 24 2.3 1.9 25 2.1 2.8 2 2.2 1.6
m3/kg
85l o i
‘ji
Share of blue o 99.5 99.3 996 998 993 99 994 995 975 98.2 95.2
virtual water
85l o
w0
Share of green % 05 0.7 04 0.2 0.7 1 0.6 0.5 25 18 48

virtual water
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Table 8- Virtual water of tomato in Kermanshah Province (m3/kg)
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Table 9- Virtual Water of rainfed Wheat, Barley and Chickpea in Kermanshah province (m3/kg)
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Table 10- Cultivated area of products in Kermanshah province
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Table 11- Zoning of cities based on the amount and value of virtual water product of wheat
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Table 12- Zoning of cities based on the amount and value of virtual water product of Maize
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Table 13- Zoning of cities based on the amount and value of virtual water product of Barley
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Table 14- Zoning of cities based on the amount and value of virtual water product of tomato
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Table 15- Zoning of cities based on the amount and value of virtual water product of sugarbeet

oLl S U1 oY Ao Oy 3 39S punilyy
kermanshah Eslamabad Sahne Harsin Kangavar Ravansar
e oof lad
e 2l E B E E E A
VW
e O w03
[A3L e 3] G Cc G G G A
uvw
2 P35 g gl O (35,1 9 ylde (bl 2 Uil (gl sl oo (guiizdiog =T g
Table 16- Zoning of cities based on the amount and value of virtual water product of of rainfed Wheat
oliile s 34 oMot e msp 29 S 39l il oW Oty pd NS S
kermanshah Eslamabad Sahne Harsin Kangavar Songhor Javanrood Ravansar Salas Ghasrshirin Ghilangharb Sarpolzahab
ui )l.\iﬂ
Sl D | D B D | [ F [ D B B
VW
<l od)!
3o D | D c D | | H | D C C
Uvw

o blod I il 4S5l 4 o bl 8 (jlbe O (35
5 (10) csls 1y (6535 pou a5y (Jgmazee (ol €S 1
gl e &l 4 Jpaze (pl oS (Sanly davly 4 (pixen
O i) 5 e BLod 5§ Jgmame ol ool 65l 4 Cans 3
L)) fpmgas cnl )3 )laly o inee 5l (S 903 pla8l (gjloe
Jomame 5, Slae AY-F Lo bl sollas .ol Jguame 3,8es
ol plgie 4 03 Gl > Jgamo pl 3 )See b (il 13 @392
3 oo Alold wil o S 43 p)56LS FVAY Joleo &S 5y
sleccwlw d5up0 9 (=5 a0 Lo ) Kal) SLsal pg3l 14 (VD)
Jsasme s3lome T G35 liee G381 5 Wlgicee 585 s
Bl IS Bl
sl ol e bzl 4 A Jogio illas 1000 2456 Jguaro
Byman (pyidi w2 3955 Jpame Mg sl & M 5 5l
3 Lo e b 35,05 1y (gilome OF 55,) JBlas g (glre
Sy > Jgmaze ol sl silome ol (35)] 5l LA

ls Bllas v0d paS 0Jg oaad )0 1ed pAS Jeasw
9 NS G pp Sl b Lol 418 Joio )3 adllas
ilome &l G5l g ol BLY 3l sl sblie s aolad Jy o
sl b i 4] pous W55 )8 Jawgio bal b 0 pd puiS
gl )3 g 1 WIS ;> SIS 5 39,5la ¢yiiuw wblpMel
3 Sdas 9 bl pl ore BV 51 (SS 0yl 18 Cunsg
JLa u—lo O‘.L»I 5 Jya}u 5 Slos la.u9Lo J““’l‘u" Jya}u Oﬂ]
45@)9_.‘0 ).) A—«:LU—A )L'JSJE )J P)fﬁ—L‘S Yo JDL&A qv_qf_
2 eSS VXY Jolao j5uiS 10 Jo plod j3 413 paiS 5,Slos
o=l 0yl LLad 5l oliile S bl 13 (V0) cewl 004y jlSa
tow oy Froa Sl 4 colie b o)l awls ol ¢ s
Y game O)lod g a4 ba)sdS Gil)S 4 dagi b (pivren
2 33,5 (o Slaindy oo Ol lio 4 JolS' (Stily dasslsy 2
23,5 33l wlie
clisiwl pod g 0 g W Jod s sillas 1n e Joame
5 0y NS gL (i iz io 0liile S (ol )l o

w39 Jyaze gilre O (45,1 9 ylae (bl 32 (lias! (5l cy i yoend (sxiuiay = VY g
Table 17- Zoning of cities based on the amount and value of virtual water product of of rainfed Barley
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Table 18- Zoning of cities based on the amount and value of virtual water product of of rainfed Chickpea
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Introduction: Kermanshah Province with one million hectares of arable land play an important role in food
security and economy of Kermanshah province. For example, Kermanshah province holds third in wheat yield
per hectare; second in chickpea production; third in maize production; third in sugar beet yield per hectare; and
seventh in tomato production. However, unsustainable behavior of farmers in one hand and overuse of water
consumption have depleted water reserves which in turn has developed “prohibited plains” in the region. For
example, several regions such as Mahidasht, Islamabad, and Kangavar are consider as forbidden areas and still
extending in size. In addition, with the continued overuse of water resources we will soon experience huge
sinkholes across the province. Therefore, there is a need to study the content and value of virtual water in order
to zone cultivated areas based on virtual water. This could be an effective way to maintain water resources and
prevent environmental crises.

Materials and Methods: This study used quantitative documentary research method. Using secondary data
source, we collected data from various sources such as FAO data bank, Agricultural Jihad Organization data
source, Meteorological organization, Agricultural Research Center, and Department of Soil and Water
Management. This documentary research sought to investigate the content and value of virtual water used in
irrigated and rainfed farming across wheat, barley, chickpea, maize, sugar beet, and tomatoes during 2014-2015
using CROPWAT, AGWAT, and EXCEL software. In addition, the share of green and blue virtual water was
estimated in the study. Finally, 12 provinces were zoned from classes A to Z based on virtual water content and
value of the products.

Results and Discussion: Results revealed that wheat with )45 to ¥,5A m*/kg is the most consumable product

that about 60 percent of the cultivated areas of wheat are located in areas of the province that are inappropriate in
terms of content and value of virtual water. Also, tomato with the value of 0.09 to 0.38 m*/kg had the lowest
virtual water content and average value of virtual water. According to the results, the sugar beet product is in
desirable condition in terms of virtual water content and had moderate conditions in virtual water value. Finally,
about 80% of maize produced in areas that are not in a desirable position in terms of virtual water content and
value.

Results of green and blue virtual water showed that spring products such as sugar beet, tomatoes and maize
received their water requirement from surface and groundwater resources. In addition, the largest blue
component of wheat was related to Harsin city and the lowest was related to Javanrod city. For irrigated barley,
the smallest and the largest share of blue virtual water were related to cities of Qasr Shirin and Sahne
respectively.

Conclusion: Overall, the results of this study revealed that irrigated wheat and barley have a poor condition
in terms of the content and the value of virtual water. However, since wheat and barley are considered as a
strategic products policymaker should take appropriate measures in order to provide sustainable cultivation of
wheat and barley. For example, improved farming, plant breeding, changing the growing season according to
climatic conditions, developing cultivation in suitable areas, as well as applying appropriate pricing and support
policies, including training of beneficiaries, and improving insurance policies could provide appropriate
measures if Iran is to be self-sufficient in wheat and barley production.

Results of this study has practical significance for agricultural policymakers in lIran in general and
Kermanshah province in particular. For example, zoning of crop cultivation based on the content and value of
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virtual water provided in this study can be an effective tool in modelling cropping pattern and sound water
management policies. In addition, effective cropping pattern as well as sound water management resources
would encourage farmers to engage in climate smart agriculture. Moreover, cultivation zoning based on content
and value of virtual water is considered as a climate smart agriculture technique. This in turn would create
resilient farming system in the study area. Through resilient farming system, farmers better adapt to climatic
condition more effectively.
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