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Application of the Concept of Virtual Water in Water Resour ces M anagement of Iran
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I ntroduction

Iran is a country with arid and semi arid Climate. More
than 94 percent of the water resources of the country is
being used in the agriculture sector. This makes
agriculture the main sector that uses water in Iran. With
the increasing water scarcity in lIran, the virtual water
content became an important subject in water resources
management studies. Virtual water is defined as the
volume of water required to produce a commodity, or
service (Allan, 1998). When these goods or
commodities enter the global market, virtual water
trade will occur. Zimmer and Renault (2003) estimated
the globa virtual water trade between nations as
1340x10° cubic meters in 2000 Of this total value,
60% was related to the vegetal products trade, 14% to
the fish and seafood trade, 13% to the animal products
(non-meat) trade, and 13% to the meat trade. The
virtual water trade related.to the crop-and the livestock
product trade was about 17 % of the total water used
for crop production (Chapgain & Hoekstra, 2003). The
present study quantifiesthe Iranian virtual water trade
related to the agricultural products according to the
global studies on the virtual water flows (Hoekstra and
Hung , 2002 and 2005, Zimmer and Renault, 2003, Oki
et a., 2003, Chapagain and Hoekstra, 2003, and De
Fraiture et al., 2004). This study focuses on the
agricultural commodities due to their major part in
global water use (Postel et a., 1996).
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Objectives

1. Study of the agricultural trade plan of Iran.

2. Find main agricultural export and import products.

3. Cdlculate the virtua water content of the main
importing and exporting products.

4. Find the trend of the virtual water trade in the period
of 1996 to 2006.

5. Caleulate the net virtual water content of the selected
agricultural products.

6. Answer the question whether Iran is a virtual water
importer or exporter?

7. |dentify the factors effecting the virtual water trade.

M ethodology

Figure 1 shows the steps in calculating the virtual water
content for crop products.

The virtual water trade between nations has been
calculated by multiplying international crop trade flows
by their associated virtual water contents. The latter
depends on the crop specific water demand in the
exporting country i.e. where the crop is produced.
Virtual water trade is thus calculated as:
V\NT( nenict) = CY( nenict) % SND( nec) 1)

VWT denotes the virtual water trade (m®yr) from the
exporting country n, to the importing country n; in year
t as a result of the trade in crop c. CT represents the
crop trade (ton yr) from the exporting country n, to
the importing country n; in year t for crop c. SWD

represents the specific water demand (m® ton') for crop
c in the exporting country (Hoekstra & Hung, 2002).
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Figure 1. Stepsin the calculation of virtual water trade.
Ref: Hoekstra & Hung (2002)

The gross virtual water import to a country n; is the

sum of all imports:

GW [} = 2 VW[ 1o et 2
ne,c

The gross virtual water export from a country neis the

sum of all exports:

G\/VVE[t] - ZVVVE[ ne,c,t] (3)

nec

The net virtual water import of a country is egual to the
gross virtual water import minus the gross virtual water

export. The virtual water trade balance in the country n
for the year t can thus be written as:
NV\M[I] =GVVVI[I] —GVWE[t] (4)

NVWI stands for the net virtual water import (m®yr™)
into the country. Net virtual water import into the
country can have either a positive or a negative sign.

Results and Discussion
Virtual water Calculation

Table 1-Virtual water content of selected agricultural exporting products
Unit= 109 M3Year-1

1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | Average*
Pistachio 09 | 043 | 194 [0708| 02 | 065 | 01 | 094 | 14 | 15 | 195 | 097
Date 192 | 022 [ 03050355 | 039 | 026 | 03 | 03 | 028 | 037 |0435| 031
Raisin 038 | 026 | 0.42 | 042 | 045 | 028 | 035 | 04 | 04 | 042 |0444| 039
Apple 012 | 012 [0207] 016 | 01 | 005 [0085] 04 |0.053| 015 |0176| 012
Water melon - | - [ 007 [ 005 003500190019 0032|0018 | 0.03 | 004 | 0035
Fig ~ o005 | - [007 006 |0036|0036| - | 004|0045] 039 | 0048
Citrus fruit ~ loos| - Joosa| - | - | - | - [o011|0014[0023] 0031
Almond - | - loo042] 005 [0052] 021 [0098] - | - | - | - | oo
Walnut | - [ooe8lo05[002| - | - | - | - | - | - | o0
Melon 00020790 - | - | - [ - [ - | - [ = [ - [ - | o0ss
Orange - - [ = [ - T =1 =1 -1 - Tomjooz| - | oo
Apricot - 0.032 - 0.048 - - - - - - - 0.04
Share (%) ** 933 | 938 | 942 | 945 | 953 | 956 | 943 | 88 | 947 | 949 | 923 :
Totd Virtua 168 | 125 | 301 | 194 | 131 | 152 | 098 | 179 | 224 | 256 | 311 .
\Water export

* Average virtual water export for selected product in the study period

** This Share shows the sum of the exported value of the selected products compared to the total value of the agriculture export in each year
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Table 2- Thevirtual water content of the selected agricultural importing products
Unit=109 M3Year-1

1096 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | Average*
Wheat 432 | 742 | 361 | 743 | 791 | 544 | 241 | 051 | - ~ [ 069 | 442
Barley 030 | 063 | 020 | 056 | 141 | 068 | 152 | 014 | 0.71 | 1.00 | 031 | 068
Maize 198 | 020 | 123 | 155 | 175 | 154 | - | 252 | 183 | 189 | 233 | 168
Rice 127 | 104 | 097 | 191 | 232 | 080 | 120 | 094 | 146 | 122 | 115 | 130
Raw Oil Soybean | 10.60 | 362 | 332 | 1012 | 910 | 622 | 428 | 435 | 325 | 445 | 411 | 577
Raw Oil Sunflower | 0.64 | 2.03 | 301 | 113 | 144 ~ | 020|048 | 004| - | 093] 110
Raw sugar, cane | 1.76 | 2.33 | 204 | 260 | 156 | 105 | 0.86 | 0.6 | 0.18 | 096 | 251 | 146
Soybean solid ; ; - - - 386 | 328 | 261 | 308 | 069 | 304 | 276
Residues
Palm Oil 3 - : 3 - ~ | 142 | 269 | 461 | 520 | 348
Soybean Oil - - 063 | - | 049 - - - - - - 0.56
Tobacco - - - - - - - - - 0.18 | 0.24 0.21
Raw sugar, beet - - - - - - 0.31 - - - - 0.31
Share (%) ** 782 | 838 | 72 | 80 | 776 | 822 | 702 | 62 | 560 | 647 | 674 -
Tota Virtual 2088 | 17.27 | 1502 | 2531 | 2599 | 1959 | 1405 | 1323 | 1325 [ 1499 | 2051 | -
water | mport

* Average virtual water import for the selected product in the study period

** This Share shows the sum of the imported value of the selected products compared to the total value of the agriculture import in each year

Conclusion

The factors affecting the virtual water trend can be
divided into two main categories only one of which is
manageable. The quantity of the trade and the export
and import products can be controlled. The climate
parameters like rain and air humidity which affect the
agricultural production are however uncontrollable:
This study showed that in all studied years, the virtual
water import was more than export and the net virtual
water import was positive. The results also showed that
the quantity of the trading product is‘a more effective
parameter than the water specia demand in
determining the quantity of thewvirtua water trade. In
order to verify the results of this study for further
applications in the society. a parallel study is suggested
which regard the technical means of using water for
tradable products. The results should then be compared
to this research to decide which method is more
suitable for calculating the virtual water trade; i.e. more
adjustable with the agricultural condition.
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