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Abstract

In this study virtual water and related indicators in 13 selected
agricultural crops in the province of Kurdistan has been
evaluated and analyzed in the year 2107. The research method
is descriptive-causal, and the library data published by Jiahad
Agriculture of Kurdistan province and NETWAT software
were used to calculate the net irrigation needs of agricultural
and horticultural crops. Alfalfa had the lowest and tomatoe had
the highest water productivity among crops. Walnuts and
nectarines also had the lowest and highest water productivity
among garden products. 67% of virtual water has been used in
the main selected irrigated agricultural products of the
province and 27% in horticultural products. Kurdistan
Province is the exporter of virtual water in the agricultural
sector. The total volume of Kurdistan exported virtual water
resulting from the export of studied agricultural and
horticultural products is 480 (87%) and 96 (17%) million cubic
meters, respectively. Crops implicitly exchange the lowest
market value for water consumption. Among these products,
alfalfa has exchanged the lowest price range of water due to its
special water consumption. Among crops and horticulture,
potatoes and nectarines had the highest market productivity.
The results showed that horticultural products have on average
9 times the market revenue of virtual water compared to
agricultural products. Analysis of the corrlation between the
two variables of technical water efficiency and market value of
virtual water consumed at the selected products in the province
showed that their relationship is negative at 95% confidence
level. In other words, products with more virtual water had
lower prices and market value in the market. Both the lack of
market value per water consumption and the amount of virtual
water consumption show that the structure of the production
system and the cultivation pattern are not proportionate, and
even inversely proportional, with the weight and size of water
consumption of products.
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Table 1- Technical-economic relationships of types of virtual water indicators
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Table 2- Virtual water of agricultural and horticultural in the cities of the Kurdistan province (cubic
meters/ton)

(05 | oo i) (ylwn ;S liww! (sl oo 33 (£ g (£1)5 SV guasme (55lme O (500 - Jo>

o 2 @ g
p > g & s s 5 z > T Q = >
Township & & 3 s 2 = o & = g 3 o 3
s § %8 Z & ¢ g &% 8 5 2 3 @
2 2 B 3
Baneh 199 706 231 543 2294 235 391 634 1126 556 1061 1225 353
Bijar 369 1290 260 1566 5570 0 683 1143 1319 973 1900 2111 1011
Saghez 160 635 180 457 2572 633 426 750 1386 550 1357 1583 309
Sanandaj 280 856 238 807 3013 686 548 332 1398 389 947 1203 399
Ghoveh 250 857 190 927 5690 822 840 498 1346 589 1203 1480 855
Marivan 235 856 308 704 3300 411 597 467 1263 374 885 1061 461
Sarvabad 319 951 321 734 2747 548 512 500 1083 420 995 1137 553
Divandareh 419 1370 390 1567 4456 685 819 500 1538 462 1583 1900 843
Kamyaran 319 775 195 501 2871 457 524 333 1125 389 960 1085 467
Dehgolan 257 891 190 927 5690 685 764 544 1570 459 1480 1924 733
3000 2970
2500
2000
1500 1,330
1,228
1,021
1000 843 824
604 1581
500 456 405 395
254 907
[l
5 5 > > @ > 2 S < & & 2 8
s § 5 5 § 5 B O} |z & g ¢
s £ 5§ 5 © 5 < & =z = & 5
Crop Horticultural

Fig. 1- Virtual water consumption in unit weight -SWDi- (cubic meters per ton)
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Fig. 2- Virtual water consumption of all products - TSWDi - (million cubic meters per hectare)
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Table 3- Amount of virtual water (SWDi, TSWDi) of horticultural and agricultural crops in Kurdistan

Obwd S il (81,5 5 (£l ©Y gz (SWDi, TSWD ) (g5lm0 < (ylja0 - Jga

province

Total water consumption of a

Specific water consumption

Total production in

Product product in the province (million  per product weight unit (cubic the province (tons)
cubic meters): TSWDi meters per ton): SWDi P
Apple 24 456 53401
Sour Cherry 10.26 1228 8360
Cherry 9 1021 8513
Peach 13.5 405 33315
Apricot 15 1330 11422
Shail 4.88 395 12356
Grape 30.58 604 50668
Strawberries 23.91 581 41135
Walnut 45.42 2970 15296
Blue Wheat 137.6 824 167055
Tomato 7 207 33710
Alfalfa 252 843 298855
Potato 71 254 278635
5 4.8
45
4 3.9
3.5
3
25 25
25 292
2 1.7 17
15 1.2
1.0
1 08 o8
0.4
0.5
0 L 3
£ 5 2 FE 8 ¢ ot Eo:|s g ¥ &
s & & 8 § & £ 5 s|s§5 3 s £
< = © o©o ©° & =z | & = <
— >
& &
Crop Horticultural

Fig. 3- Technical water efficiency of each product at farm level (kilograms per cubic meter)
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Table 4- Virtual water consumption index of selected agricultural and horticultural crops (million cubic meters)
(o yio (yg0) (ol S (£ g (1)) Y gz (om0 (S pao Of (23U -F Jgor

Product Crop Agricultural
Water consumption index 176.7 467.1
share (percentage) 27 63
0.2
0.14
0.15 0.11 010
01 I I ‘& T oo 0.04
. 0.03
0.05 0.02 0.01 0,01
; B 0en'ss oo
] < = ) <] = o = (18]
g £ £ g 8 &£t g & 2 8 § § %
¢ 2 2 & 5 & & 5§ s E 58 £ =
< @) © < c% © = |S a ) <
= © =
Crop Horticultural

Fig. 4- Technical efficiency of the total water consumption of each product (million tons per million cubic
meters)
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Table 5- Calculation of virtual water trade for selected products (million cubic meters)
(S o (y9ake) dtio Y graseo (5 jlone O )5 dpwlons -0 Jguia

Share . Estimated net T0t§l| . Estimated total .
Virtual export from the  production in . Per capita
of . . consumption in :
water province (total the province - consumption
Product water trade production- total (thousand the province (kilograms)
trade . (thousand tons)
consumption) tons)
Apple 0.7 - 4.15 - 9115.8- 53401.6 62517.42 39
Shail 0.5 2.98 7546.9 12356 4809.03 3
Cherry 0.66 3.78 3703.9 8513 4809.03 3
Cherry 0.7 4.36 3550.9 8360 4809.03 3
Apricot 1.55 8.79 6613.5 11423 4809.03 3
Blue Grape 1.99 11.23 18607.7 50668 32060.2 20
Peach 2.04 11.54 28505.9 33315 4809.03 3
Strawberries  4.05 23.35 40173.1 41135 961.8 0.6
Walnut 5.98 34.47 11608.5 15296 3686.9 2.3
Tomato 0.05 0.34 1649.7 33710 32060.2 20
Potato 9.4 54.45 214514.6 278635 64120.4 40
Alfalfa 20 116.75 138553.9 298855 160301.1 100
Blue Wheat 53.51  308.37 374414.8 685399 310984.1 194
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Table 6- Virtual water trade balance of all selected
crops and horticultural products (million cubic
meters)
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Product Horticultural Crop
Virtual water trade balance 479.91 96.35
Share 87 17
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Table 7- Calculation of the market efficiency of specific water consumption for agricultural and
horticultural crops

U9 (S5 OV gamo oy (B mae O (6154 (5598 50 awlowe -V Jgaa

The market Vi: Market
efficiency of the productivity of Total specific water The
total water special water production  consumption per  average
Product P . . . .
consumption in the consumption per in the kilogram of price per
province per million unit weight per province product (cubic kilo
cubic meters (billion cubic meter (tons) meters) (toman) in
tomans) (tomans) 2016
Apple 8.8 8696 53401.6 0.46 4000
Sour Cherry 4.1 4065 8360 1.23 5000
Cherry 5.7 5882 8513 1.02 6000
Peach 9.9 9756 33315 0.41 4000
Apricot 4.6 4511 11422.6 1.33 6000
Shail 12.7 12500 12356 0.4 5000
Blue Grape 6.6 6667 50668 0.6 4000
Strawberries 8.6 8621 41135 0.58 5000
Walnut 8.4 8418 15296 2.97 25000
Blue Wheat 1.6 1585 167055 0.82 1300
Tomato 2.9 2857 33710 0.21 600
Alfalfa 15 1548 298855 0.84 1300
Potato 3.9 4000 278635 0.25 1000
14000 12500
12000 9756
10000 8696 8621 8418
8000 6667 5882
6000 4511 4065 4000 28 57
0
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Fig. 5- Market value of special water consumption per unit weight (tomans per cubic meter)
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Fig. 6- Market valuation of the total water consumption in the province for each product (billion tomans per
million cubic meters)
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Table 8- Market value of water consumption index
per million cubic meters (billion Tomans)
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Market valuation of special
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. 7- The relationship between market valuation (productivity) and virtual water consumption

for selected products in the province
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