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ABSTRACT

Agriculture has historically played a central role in the economy, life and culture of the Iranian population. No-
wadays, this sector is facing the reality that its natural fresh water resources become fully utilized. Considering
the climate conditions and limitation of using new water resources and the necessity of increasing agricultural
product as a result of population growth, there is a general doubt about Iran’s ability to maintain this level of
production amid the mounting water challenges, among other obstacles. Therefore, the evaluation of virtual wa-
ter and water footprint can provide new indicators for informing water policy decisions. So, in order to study the
situation at the national level, we estimated virtual water consumption in term of virtual water theory as well
water footprint in agriculture sector of Iran. Data from 2001-2008 were used to account for yearly. The results of
this study show that Iran has water import dependency and also net water import is 12.7 billion m®averages. So
Iran country saved 12.7 billion m® from their domestic water resource for utilization in other sectors. Finally, it
should be concluded that virtual water trade as a policy measure to water resources management will be pro-
vided to a great extent in order to reach both significant water saving and environmental sustainability.
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1. Introduction ing to predictions, Iran’s population will reach 100 million
by 2021 and this will result in a drastic drop in the water
per capita. Self-sufficiency in wheat production, self-re-
liance in the production of some strategic goods, and
great investment in the implementation of infrastructural
water projects are needed to meet this population’s water
and food demands. On the other hand, the need for in-
dustrial development, eradication of poverty, the crea-
tion of job opportunities and the construction of econo-
mic infrastructure in order to achieve the minimum eco-
nomic and social indices, and a move in coordination

There are many studies concerning the increasing threat
of water scarcity and vulnerability of water resources at
regional and global scales [1-3]. With no significant
room to expand cultivation areas in water scarce regions,
increased demand for food will have to be met through
sustainable agricultural production, which entails im-
proved management of the available resources and de-
velopment of crop production strategies [4], as well as
import from outside [5,6]. Since in water scarce countries,
agriculture sector has the highest rate of consumption

water among the various sectors, the main focus of most
water scarcity studies is on the impact on agricultural and
food security.

Iran is located in dry area, large parts of which are
characterized as arid and semi-arid environment. Accord-
“Corresponding author.
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with the world economy, have created problems as far as
meeting financial demands is concerned. Issues such as
high water consumption in the agricultural sector (more
than 90% of clean water) and the low output of irrigation
clearly show that these two sectors have to be streng-
thened in the country. However, there is a general doubt
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about Iran’s ability to maintain this level of production amid
the mounting water challenges, among other obstacles.

Virtual water, however, can be used in water-scarce
countries such as Iran, so that they can use it as a way to
relieve the pressure on water resources, and accordingly,
as an alternative in the demand management [7]. Allan
elaborated on the idea of using virtual water import
(coming along with food imports) as a tool to release the
pressure on the scarcely available domestic water re-
sources. Virtual water import thus becomes an alternative
water source, next to endogenous water sources. Im-
ported virtual water has also been called “exogenous
water” [8]. Measuring virtual water is a useful concept in
assessing water resource management as it permits the
comparison of crops and livestock from the perspective
of embedded water [9]. A number of studies have recog-
nized the usefulness of the concept of virtual water for
analyzing production patterns and associated water flows
[10]. For example, the average global volume of virtual
water flows related to the international trade in agricul-
tural products was 1263 Gm?/yr in the period 1997-2001
by Chapagain and Hoekstra [11]. This estimate is based
on the virtual water content of the products in the ex-
porting countries. It would be interesting to see the vo-
lume of virtual water trade internationally based on the
virtual water content of the products in the importing
countries. In addition, in many countries, international
trade in agriculture products effectively reduces domestic
water demand. These countries import commodities that
are relatively water intensive while they export commod-
ities that are less water intensive. In the period 1997-
2001, Japan, the largest (net) importer of water-intensive
goods in the world, annually saved 94 billion m? from its
domestic water resources. This volume of water would
have been required, in addition to its current water use, if
Japan had produced all imported products domestically.
In a similar way, Mexico annually saved 65 billion m®,
Italy 59 billion m®, China 56 billion m* and Algeria 45
billion m® [12].

Besides, there are plenty studies about virtual water
trade. Some researchers have been working on a specific
crop farming [12]. Some have looked at the trade aspects
from the national or local perspectives, for example,
Earle et al. [13] & Guan and Hubacer [14]. Others have
tried to make the analysis of international trade and vir-
tual water put together, for example, Hoekstra and Yang
[15] & Chapagain and Hoekstra [11].

So the evaluation of virtual water and water footprint
can provide new indicators for informing water policy
decisions. Water footprint of a country or region is the
total volume of water resources required of the produc-
tion of the goods and services consumed by a defined
population during a given period time [16]. With similar
ecological footprint, the virtual water trade (VWT) that
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introduced by Allan [6] has been seen as one of the ways
to improve water use efficiency and to mitigate water
scarcity at the regional level and interregional food trade
[16,17]. At the national level, food self-sufficiency has
been a desired objective of the Iranian government; nev-
ertheless, large amounts of food are imported into the
country in drought years. This is partly due to the lack of
water for expanding agricultural production. Wheat im-
port during the drought years of 1999 to 2001 accounted
for 80% of the country’s total domestic wheat supply,
making Iran one of the largest wheat importers of the
world at the time [18]. Given the close relationship be-
tween water and food, a systematic assessment of water
resources availability with high spatial and temporal res-
olution is essential in Iran for strategic decision making
on food security.

The present study evaluates the agricultural water
footprint and virtual water “flows” through primary crops
in Iran differentiating the green and blue water compo-
nents. This paper is motivated, in part, by a few but cru-
cial methodological issues that question current virtual
water and water footprint evaluations for Iran [11].
Therefore, the main objectives of the present work are 1)
to obtain new evaluations of both water footprint and
virtual water “flow” at a lower spatial scale and for dif-
ferent years; 2) to evaluate water scarcity in light of the
evaluations of water footprint and virtual water “flows”;
and 3) to distill water policy lesson from these results.
Data from 2001-2008 were used to account for yearly.

Study Area

Geographically, Iran is located between 25 - 40 degrees
north latitude and 44 - 63 degrees east longitude with
total area of about 1.648 million km?® Climatic condi-
tions of Iran are mostly typical of arid and semi-arid re-
gions of the Middle East. Nevertheless, the country has a
wide spectrum of climatic, physiographic, edaphic, and
hydrological conditions. The country-wide average pre-
cipitation is about 252 mm-year *. The per capita fresh-
water availability for the country was estimated at around
2000 m*-capita “-year " in the year 2000 and expected to
go below 1500 m*-capita “-year * by 2030 due to popula-
tion growth [17]. Winter temperatures of less than —20°C
in high altitude of the country and summer temperatures
of more than 50°C in some areas are recorded [19]. Of
total land area of the country 12% is under cultivation
(arable land, orchards and vineyards). About 9 million
hectares of this land are irrigated using traditional and
modern techniques, around 6.5 million hectares are rain
fed, and the rest is fallow every year.

2. Methodology

In this study, virtual water of 34 important agricultural
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products (m*/ton) was estimated based on crop water
requirements and yields. These products categorized in
different groups such as legumes, fruits, industrial crops,
oil seeds, dried fruit, summer crops, selected fodder
crops, Tea and Saffron. However, to calculation of vir-
tual water and virtual water trade flow process was used
of the methods provided by Chapagain et al. [16], Cha-
pagain and Hoekstra [11]. Furthermore, the processing
water requirement is calculated as follows Chapagain and
Hoekstra [11]. For water footprint calculation we used
the methodology described by Hoekstra and Hung [15]
and Van Oel et al. [20]. Water footprint of a country or
region is the total volume of water resources required of
the production of the goods and services consumed by a
defined population during a given period time [2006]. To
calculate the water footprint offered two method of
Top-down and Bottom-up, but in this approach, to asses
water footprint (Top-down method), we subtracted vir-
tual water export and added virtual water import to total
national water withdrawal. National water scarcity, water
dependency on foreign water resources and sustainability
of national consumption (water self-sufficiency) indexes
had calculated to explain relation between water scarcity
and virtual water import of country according to Hoek-
stra and Hung [21] and Arabi et al. [22].

The information about yield of crops, water require-
ment for each crop, crop productivity and water resource
is derived from Power and Agriculture ministry and also
FAOSTAT. Required data about Iranian trade have been
taken from Agriculture ministry, FAO and Statistics of
exports and imports of agricultural commaodities and food
industries, published by the Iran Chamber of Commerce,
Industries, Mines and agriculture for during 2000-2009.
Information for adaptive capability collected from Agri-
culture ministry, FAO, Statistical Center of Iran and the
World Bank.

3. Analysis of the Results

Table 1, illustrates the mean water requirement, yield,
amount of virtual water and water productivity of the
products that has been evaluated for during the 2001-
2008 in Iran. As can be seen, among the crops, the aver-
age cane and date palm have the greatest water require-
ments and also the tobacco and kiwi have the least. Plant
water demand represents the minimum amount of water
required for the activity of physiology and evapotranspi-
ration.

Virtual water content of each crop is different due to
climate change and yield in the period of survey. So the
average virtual water for products was calculated in
2001-2008. Based on the results, among the imported
products respectively, sunflower, lentils, cotton and soy-
bean and also in the exports crops saffron, pistachios,
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almonds, walnuts and chickpeas have the maximum
amount of virtual water. In addition, average annual vir-
tual water for exports and imports crops represented that
the virtual water content (especially water demand) of
products have been exported more than import products.
In fact, in the current circumstances the amount of im-
ports (in terms of volume) is much more than the amount
of export (in terms of volume).

The averages of virtual water content (m®ton™) in se-
parated categories of agricultural products in 2001-2008
are shown in Figure 1. Grains, summer crops, fruits,
fodder crops and tea have virtual water content more than
the virtual water standard limit as 1000 (m*ton™). So,
they are included water-intensive products. Virtual water
content of each type of crop depends on crop water re-
quirements, climate conditions, and crop productivity
and irrigation efficiency. Of course, the Saffron (export
crop) is in those products which have very high virtual
water this is because the low yield per hectare.

3.1. Virtual Water Trade Flow in Agricultural
Products

Tables 2 & 3 show the virtual water trade related to
agricultural crop trade in import and export groups re-
spectively. The production trade causes virtual water
flow which import/export water in virtual form to/from
nation. It is found that the largest volume of products
which are shared in import and export in 2001-2008.
From the Table 2, it can be seen that in during the pe-
riod studied the productions such as corn, wheat and su-
garcane, respectively, with the 2.894, 2.581 and 2.003
(billion cubic meters per year) has the highest amount of
virtual water import. These results due to high level of
imports of its crops were expected. In addition, Crude oil,
soya and sunflower in the ranking for the next. The re-
sults were expected since the high amount of virtual wa-
ter in raw product and import value. Based on this data,
the total virtual water import into the country in 2008
(Greatest imports in this year due to low rainfall in the
country) with a 22.813 x 10° (m®-yr™) had the largest
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Figure 1. The average of virtual water content (m*ton™) in
different groups of Agricultural products in 2001-2008.
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Table 1. Yield, water requirement (CWR), virtual water crop (VWC), water productivity (CWP), 2001-2008.

Crops Yield (kg/ha) CWR (m*ha?) VWC (m®ton?) CWP (ton-'m™)
Wheat 3536 3615 1022.37 0.98
Barley 2987 2964 992.31 1.01
Rice 4310 4275 991.81 1.01
Maize 6790 8208 1208.86 0.83
Lentil 1107 3870 3496.90 0.29
Cotton 2427 7644 3149.74 0.32
Tobacco 1464 2353 1607.45 0.62
Cane 83062 18924 227.82 4.39
Soybean 2327 3145 1351.47 0.74
Banana 26278 9404 357.86 2.79
Sunflower 574th 5061 8820.72 0.11
Pea 1027 3872 3769.82 0.27
Beans 1957 4880 2493.09 0.40
Potato 24720 6145 248.58 4.02
Onions 34501 7579 219.67 455
Tomatoes 33434 4863 145.45 6.88
Watermelon 26653 5917 222.00 4.50
Cucumber 20776 5248 252.59 3.96
Alfalfa 8196 8897 1085.49 0.92
Orange 17071 6532 382.62 2.61
Date palm 5251 13794 2626.80 0.38
Kiwi 24177 2779 114.94 8.70
Tea 19869 2776 139.71 7.16
Saffron 3 3000 867804 0.00
Apple 16387 6732 410.80 243
Fresh grapes 11448 6256 546.47 1.83
Pistachio 671 5174 7710.34 0.13
Fig 7289 9730 1334.91 0.67
Almonds 1317 7333 5565.96 0.18
Walnut 2522 8971 3556.54 0.28

Table 2. The amount of virtual water imported in 2001-2008. Unit: billion cubic meters per year.

product 2001 2002 2003 2004 2005 2006 2007 2008 average
wheat 8.015 2.86 0.73 0.161 0.1 1.112 0.18 7.493 2.581
barely 1.056 0.024 0.175 0.773 1.175 0.352 0.187 1.687 0.678
rice 0.773 0.948 0.785 1.175 1.025 1.26 1.055 1.433 1.056
maize 2.28 2.078 4.568 2.337 2.401 3.216 2.825 3.452 2.894
lentil 0.026 0.002 - - 0.007 0.052 0.032 0.168 0.047
cotton - 0.002 0.014 0.076 0.075 0.122 021 0.211 0.101
tobacco 0.008 0.032 0.049 0.063 0.064 0.073 0.079 0.072 0.055
cane 2.045 1.419 0.412 0.289 1.361 4.798 1.994 3.708 2.003
soybean 1.112 0.436 1.096 1.066 0.938 1.384 1.058 0.991 1.010
banana 0.04 0.058 0.086 0.088 0.154 0.592 0.205 0.2 0.177
sunflower - - 0.001 0.001 0.009 0.001 0.005 0.009 0.004
Soybean meal 2.004 1.479 1.161 1.376 0.255 1.295 1.563 1.54 1.334
crude soybean oil 3.233 1.935 1.935 1.454 1.78 1.749 1.568 0.821 1.809
crude sunflower oil 1.132 1.829 3.442 0.285 0.569 1.887 2.694 1.028 1.608

total 21.724 13.102 14.454 9.144 9.913 17.893 13.655 22.813
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Table 3. The amount of virtual water exported in 2001-2008. Unit: billion cubic meters per year.
product 2001 2002 2003 2004 2005 2006 2007 2008 average
Pea 0.673 0.566 0.3 0.267 0.249 0.23 0.001 0.038 0.291
Beans 0.011 0.015 0.003 0.003 0.011 0.013 0 0.001 0.007
Potato 0.035 0.018 0.01 0.01 0.053 0.044 0.012 0.094 0.035
Onion 0.02 0 0.017 0.009 0.005 0.033 0.048 0.021 0.019
Tomatoes 0.003 0.963 0.008 0.003 0.004 0.013 0.015 0.012 0.128
Watermelon 0.023 0.021 0.019 0.02 0.035 0.042 0.063 0.05 0.034
Cucumber 0.001 0.002 0.003 0.009 0.011 0.022 0.038 0.064 0.019
Alfalfa - - 0.002 0 0.006 0.014 0.002 0.017 0.007
Orange 0.004 0.002 0.002 0.011 0.005 0.008 0.003 0.001 0.005
Date palm 0.324 0.323 0.291 0.234 0.298 0.415 0.318 0.282 0.311
Kiwi 0.001 0.001 0.002 0.003 0.003 0.003 0.003 0.005 0.003
Tea 0.003 0.002 0.001 0.01 0.004 0.011 0.015 0.001 0.006
Saffron 0.1 0.084 0.143 0.154 0.144 0.092 0.066 0.313 0.137
Apple 0.041 0.037 0.068 0.029 0.079 0.075 0.097 0.147 0.072
Fresh grape 0.001 0.002 0.004 0.003 0.004 0.008 0.007 0.004 0.004
Pistachio 1.546 0.934 1.189 1.252 1.073 1.071 13 1.078 1.180
Fig 0.013 0.01 0 0.012 0.01 0.009 0.012 0.007 0.009
Almond without skin 0.199 0.077 0.017 0.021 0.012 0.015 0.013 0.015 0.046
Walnut 0.003 0.003 0.004 0.001 0.002 0.003 0.002 0.002 0.003
Currant 0.259 0.27 0.303 0.287 0.293 0.339 0.309 0.247 0.288
Total 3.261 3.328 2.386 2.337 2.302 2.461 2.321 2.397
share of the total imports of virtual water but in other 1600 7
hands, in 2004 the amount of 9.144 x 10° (m*-yr™) the g 1400 —*—grain
lowest proportion of the total virtual water import into £ 1200 ¢4
the country has had. % 10.00 | T legumes
Virtual water import of various groups of products is § 800 industrial
shown in Figure 2. As can be seen in grains groups T 00 crops
“wheat, barley, rice and corn” are as the most important = ——fruits
group of virtual water import in during the studied period. g
2.00 —#—oil seeds

This can be due to high imports of grains (especially
wheat) was discussed during the survey. Overall share of
different groups of virtual water import value during the
period are as follows: grains 46.8 percent, oil seeds 37.3,
Industrial Products 14.3, fruit 1.14 percent and legumes
0.34 percent.

3.2. Virtual Water Export of Agricultural
Products

Table 3 is shown the virtual water export of various
products. As it can be seen that the average of during the
period, respectively, pistachio, date palm, currant and
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Figure 2. The virtual water imports (billion cubic meters
per year) of various products Group during the 2001-2008
in Iran.

peas, respectively, with 1.180, 0.311, 0.291 and 0.288
(billion cubic meters per year) has the maximum amount
of virtual water exports. However, while virtual water
content (especially demand water) of products likes nuts
and dates was high. In other hands, although the grapes
crop as the product of basic for the preparation of currant

JWARP



146 F. MOHAMMADI-KANIGOLZAR ET AL.

haven’t high virtual water, however, the cause of currant
has a significant export, hence virtual water exports con-
tent was high.

In addition, the total virtual water exports from the
country in 2001 with a value of 3.328 x 10° (m®.-yr™?)
accounted the highest share of total exports of virtual
water in during the studied period. Also in 2008 with a
value of 2.302 x 10° (m®-yr™) has the lowest share of
virtual water exports.

Figure 3 illustrates the virtual water exports (billion
cubic meters per year) of various products Group during
the 2001-2008 in Iran. However, dried fruit Group (pis-
tachios, walnuts, almonds and currant) with 57.8 percent
was at the largest export amount of virtual water, so from
the virtual water exports was as the most important
groups in during the studied period. Furthermore, share
of different groups of virtual water exports value during
the period are as follows: fruits (oranges, date palm, kiwi,
apples and grapes) 16.2 percent, legumes (peas and beans)
10.9 percent, vegetable and melon crops (potatoes,
onions, tomatoes, tomatoes, watermelons, and cucumbers)
9.3%, saffron 5.2%, fodder crops 0.25% and tea 0.21%
have been in the next category of virtual water export
crops. In general it can be said that the export of virtual
water in legumes had a decreasing trend, of course a
reason for this can to be low commercial performance in
this product.

3.3. Net virtual Water Import

Net virtual water content in relation to import and export
products illustrates in Figure 4. The positive amounts
mean that these groups are more import than export vir-
tual water and the negative amounts mean that these
groups are more export than import virtual water. This
graph shows Iran imported net virtual water about 18.56
(bcm) in 2001 to 20.72 (bcm) in 2008, due to importing
agricultural products and exported 1.6 bcm water in vir-
tual form. The net virtual water of Iran in 2006 was about
11.64 (bcm). Average of this index for the period study

2
—&—legumes

——vegetable
15 and melon
crops
fodder
crops

1 ——fruits

—¥—dried fruit
0.5

= tea

i R = —

0 saffron
2001 2002 2003 2004 2005 2006 2007 2008

Figure 3. The virtual water exports (billion cubic meters
per year) of various products Group during the 2001-2008
in Iran.
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Figure 4. The net virtual water import of different agricul-
tural products in 2001-2008.

was 13.7 (bcm). The maximum amount of net virtual
water import appeared in 2008, and the lowest in 2004.
Hence, it can be said that net virtual water import most
effect of virtual water import.

Generally, the net virtual water imports during the stu-
died period were more affected of grains, especially
wheat. Such that in the years the levels of import grain
was high, net imports high and vice versa (These studies,
like Hoekstra and Hung [21], Chapagain and Hoekstra
[11], Ramirez and Rogers [2004] and Arabi et al. [22],
have earned a positive net virtual water import).

Table 4 illustrates the founding about water footprint,
Water Scarcity, virtual water dependence and water Self-
sufficiency indicators. Survey the condition of water
Footprint Index indicated that this index has been uneven
over the years studied. Since this index is components of
two parts; total domestic water use and net virtual water
import. Thus, increasing net virtual water import will be
increase water footprint. It has been expected that this
increase will reduce pressure on domestic water resources.
However, it is clear that the amount of water footprint in
the years that the country is as importer is high, for both
2008 and 2001 (the lowest rainfall in these years, dia-
gram 1).

Water Scarcity which increase with the rising net vir-
tual water imports, in other words, there is a Positive
correlation between of net virtual water import and water
scarcity. The study of virtual water import dependency of
the study shows that the level of index has increased. The
average amount of it in during the years of period was
12.7 billion cubic meters per year. This means that if a
country production domestically crops than imports
agricultural products, should be added 12.7 bcm of in-
ternal water resource for production that crops.

The water self-sufficiency index (is as opposed index,
the virtual water import dependency, that increase in this
index will be decreased dependency) is defined as a pro-
portion of domestic water footprint to the total water
footprint of a country or region. Self-sufficiency is 100%
if all the water needed is available and indeed taken from
within the own territory. Water self-sufficiency ap-
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Table 4. The index amounts of water Self-sufficiency (WSS), water Dependence (WD), Water Scarcity (WS), Water Footprint

(WF).

WS WD WSS

Year WF
% % %

2001 111.11 85 16.71 83.29
2002 102.67 80 9.61 90.39
2003 105.31 81 11.6 88.40
2004 100.19 78 6.95 93.05
2005 100.95 77 7.68 92.32
2006 107.74 82 13.59 86.41
2007 104.20 80 10.94 89.06
2008 113.21 87 18.31 81.69

proaches zero if the demands of goods and services in a
country are heavily met with gross virtual water imports,
i.e. it has relatively large external water footprint in
comparison to its internal water footprint. The water
self-sufficiency index shows a decreasing trend of this
index in during the period 2001-2008. In other words, the
demand for a product or service into country has been
met plenty of by imports of virtual water.

However, due to population growth and other sectors
competitiveness with the agriculture in water consump-
tion, expected that indicators of water scarcity and de-
pendence are moving into the third (High water scarcity
and water dependency increases).

4. Conclusions

In this paper, we estimated virtual water consumption in
term of virtual water theory in agriculture sector of Iran.
Furthermore, national water scarcity, water dependency
on foreign water resources, and sustainability of national
consumption (water self-sufficiency) index, have been
calculated to explain relation between water scarcity and
virtual water import of Iran. In addition, water resources
utilization of this sector by the method of water footprint
was analyzed. The findings in this paper are the follow-
ing:

Calculations of the virtual water content of selected
products indicate that exported products had been more
specific water demand than imported products. In other
words, the pattern of agricultural export during the period
has been towards the export of water. Also, the results
show that in the equal volume of trade, export of virtual
water will be several times more than imports. These are
notable cases in determining the pattern of virtual water
trade.

The investigation showed that virtual water trade of
the country has not been identified due to water condi-
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tions. Meanwhile, some of the goods that require less
water and have high economic efficiency advantage have
been placed on imported products, while many exported
goods have a high specific water demand, that is to say,
irrational use of water resources development in Iran. It
seems that it is necessary to review water resource man-
agement policies and incorporate the development of
virtual water resources based on comparative advantage,
with the cooperation of all national and international
sectors. During recent years, Iran has been one of the
major importers of virtual water. Undoubtedly, the con-
sideration of virtual water in the country’s international
and national water policies is in need as follows:

1. However, it seems that some of the decision makers
have no reluctance to accept the role of virtual water in
agricultural trade, but, in order to achieve the sustainable
use of water resources, maximum use of existing capaci-
ties in this section is required.

2. A model of cultivation with a focus on virtual water
and water resources in each region should be developed,
because the current approach of self-sufficiency in local
levels up to international level would be the loss of po-
tential and water resource due to the lack of such a cal-
culation.

3. Label installation of virtual water on the agricultural
production, such as energy labels installed on industrial
products, can be effective to promote knowledge and also
optimize the use of agricultural products.

4. Fluctuation in production due to the lack of unifor-
mity of rainfall is one of the features of Iran, which is
harmful to the stability and security of food supplies. Iran
has the large share of imports, so fluctuation in produc-
tion may lead to increasing volatility in imports which
can also affect the stability of global food markets.
Changing the economic system to virtual water would
allow the country to guarantee food security, and the
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production of low-cost desalinated seawater is able to
support the domestic and industrial needs.
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