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1- Virtual Water
2- Water Footprint
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Figure 1. Spatial location of studied counties.
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Table 1. Nitrogen fertilizer application rates for each product (Alpha index, is an index which define as a
amount of Nitrogen leaching to produce a product) (10, 11, 15 and 28).
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Table 2. Damavand agricultural status and major characteristics of manufactured products.
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Figure 2. Comparison of the crops Water Footprint of Damavand County.
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Table 3. Varamin agricultural status and major characteristics of manufactured products.
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Figure 3. Comparison of the crops Water Footprint of Varamin County.
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Table 4. Shemiranat agricultural status and major characteristics of manufactured products.
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Figure 4. Comparison of the crops Water Footprint of Shemiranat County.
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Table 5. Islamshahr agricultural status and major characteristics of manufactured products.
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Figure 5. Comparison of the crops Water Footprint of Islamshahr County.
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Figure 6. Comparison of water footprint production of common agricultural products in the counties of Tehran province.
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Table 6. Appropriate counties from the water footprint perspective for agricultural production.

oS Sl g

Agricultural Production

Oliw g J e Ol s J s
County Crop County Crop
Ul o oS PR pxS
Shemiranat Cherry Islamshahr Wheat
X5k RIS et e
Damavand Apricot Islamshahr Barley
X5les Ul el Sl sl 3
Damavand Pomegranate Varamin Maize
Xsles " ol P
Damavand Apple Varamin Corn
_ _ Lsles sl
Damavand Peach
S Jspams &0 bype 55LS e 50 s S 5 4

e Jpame & pahe Sl OV pame sdes
OV game 53 a8 sl OLES Ol L o
oA s 30 L ol Ghay o eS e (L
03 el Ol ,gd pl 53 i8S (gl 2L Jsae
bl sy glbske &3 Jpaman (s o
Sl § o 3> 93l r.x;f«;.g;?m_}éjsvs Sl e
Oliw s ol (55 0 il Ol 5o clls
Olslp A5 slde 5 o b 58 ahar 51 el
Sis 4 oy LS cul Okl mlae
o35 3pa OlsliS Jlinal U s 315 558
05 SousliS SN sams A 8 c]a.» PP et ol
Ll L3l oz dgamme @ bype Ol el
S oAb pamie el pldl Slabuw ol
cNpams w3 ool gbs, Llde oYL
Lol Jgame (pl 4 bsse Ol el (63,508
D Jpame 4 Glate Ol Gl 508
3 5eS oF O sy sl olas ol (1)

M

cien Ol (M5 slaesly 5 mbe n
Oyt Lls Bly 3 ol azils age 5035 K-
SIS 53 s mle e S S o
4 0l 558 53 el ul ol 5 gel O g
O35 oS 5 b S 5ol b o s R
ol e Sl Slodas i S 5ua 5 sl Ol
Sl 3L = (X)) il Ol s s b
ol Gy sl asle b balpl 5leslizad L G
Cogr Olsn B als Ol oS Sjpm 4 1) OlalS s
b e gl LB a5l L de Sl
g @l B de) ume ) same 2SS
S sl parle Sl sy ol
Sl Gyan S o s ol Gl bl
S e cu A eslinal (63,508 A S
Como 5 Ol Ghoy Sl o 5550 3 iy
5 (T O 5 (e ile Slallas L o
sy calles (Y0OY) 12uSsa 5 WJS
Y gams sdes ligles Oliw gd 55 (VY 5 4)



AT (1) 0jboud (YE) Al S5 g ol Clilis sla g3y 41 i

S e VoA Ol e ST (sbs) OLE] e
a2 VIY Ol 08 Ol slss S0l <5
S 00 wp Sl Sk S S G
(S e YT Ol o O 535 S0l
3O R S WA Okl OIS O sl
35S S 10 Ol a5 Ol sy
Olse 0Ll 53 ol add abre Sl Lo
Sbos Vb s g LS 5500 0L ey
5 Ot o e Okl (55lS SV pame
3 xS by dol ol Olpea .l ol
ok slgiy SO B ol o3V (Rassy £ 55
SV pame Ay 5o Codsl Olgea N Jsd= o
S e S Sl LS 3 e s e
s o351 5 She sl 53 il 4 ax 5 LS
Sope 5 Ol Ol js oS cl il £9° ol y .l
L5 2,50 Sope sosliS cdld 6 S G
FoS ol by b 55liS oY ame sdiell
S9dome Ayl b oa O bl cpl 3 W55 (gl
Sl s Gb oS ol s ol 5 il walsl
S L (Y10) ollKan 5 VS g BT LIS wile
Gosre ORIP s bl lles b
ssba 1y SV g O slsy e (ol G

V) sls jals 6\4]&:—%&[5

Rl Sepl sl eSSl s L0
b 4 Ced @Y Sl 5 Sles Jpae
Sy Jdgams pl e 53 5 syl OV s
R R R SRt ST
L oosliS o 5o Slled Ol el 5o
ol by Obe ol 3 apd e plonil L Sl 5
23 Sl SV ple 1 508 s J g
2 0 e L8 by s Jsamme S
A Sl islis S e il codsl e
Al o Ol g cpl 6l o Jgname O 6L3,
5 b Gk 3l dpame al T 5L s Of etee
Jol G f slay) St 55 edile BL cosb,
Thv A el Ol gl 3 sl
Sl glaily @3 4 Glate ol OV e CiS
2l 3l 56 S Jsame ol O s,
2 S o ped S w3y O e
SV pazme 350 53 3 phs dee s Dbl
o e @ Gl O L3y op 568 (L
Oliw s ol 53 ClS Gl o e 4 &S ]
bug sl fl"‘.’\ oL TS T PRGN I S M
S Aoy alas O gy (Y1) 128 5m 5 IS
55 A sk s Sl sl SN s
b ol SR b edd el alie L (YY)

&l

1.Ababaei, B., and Ramezani Etedali, H. 2017. Water footprint assessment of main cereals in
Iran. Agricultural Water Management. 179: 401-411.

2.Agricultural profile of Tehran province. 2015. Tehran province Agricultural Organization.
Available at: http://Tehran.agri-jahad.ir.

3.Allan, J.A. 1998. Virtual water: a strategic resource. Ground Water. 36: 545-547.

4.Aligholinia, T., Rezaie, H., Behmanesh, J., and Montaseri, M. 2016. Presentation of water
footprint concept and its evaluation in Urmia lake watershed agricultural crops. J. Water Soil
Cons. 23: 337-344. (In Persian)

5.Antonelli, M., and Greco, F. 2015. The Water We Eat. Springer, 256p.

6.Chapagain, A.K., Hoekstra, A.Y., and Savenije, H.H.G. 2006. Water saving through
international trade of agricultural products. Hydrology and Earth System Science.
10: 455-468.

AY



Ol)Sod g (g (s

7.Chukalla, A.D., Krol, M.S., and Hoekstra, A.Y. 2015. Green and blue water footprint
reduction in irrigated agriculture: effect of irrigation techniques, irrigation strategies and
mulching. Hydrology and Earth System Science. 19: 4877-4891.

8.Deng, G., Ma, Y., and Li, X. 2016. Regional water footprint evaluation and trend analysis of
China - based on interregional input—output model. J. Clean. Prod. 112: 4674-4682.

9.Gerbens-Leenes, W., and Hoekstra, A.Y. 2012. The water footprint of sweeteners and
bio-ethanol. Environment International. 40: 202-211.

10.Haile, D., Nigussie, D., and Ayana, A. 2012. Nitrogen use efficiency of bread wheat: Effects
of nitrogen rate and time of application. J. Soil Sci. Plant Nutr. 12: 389-409.

11.He, J., Dukes, M.D., Hochmuth, G.J., Jones, J.W., and Graham, W.D. 2012. Identifying
irrigation and nitrogen best management practices for sweet corn production on sandy soils
using CERES-Maize model. Agricultural Water Management. 109: 61-70.

12.Hess, T.M., Lennard, A.T., and Daccache, A. 2015. Comparing local and global water
scarcity information in determining the water scarcity footprint of potato cultivation in Great
Britain. J. Clean. Prod. 87: 666-674.

13.Hoekstra, A.Y., and Chapagain, A.K. 2007. Water footprints of nations: Water use by people
as a function of their consumption pattern. Water Resources Management. 21: 35-48.

14.Hoekstra, A.Y. 2013. The Water Footprint of Modern Consumer Society. Routledge,
London, UK, 208p.

15.Hoekstra, A.Y., Chapagain, A.K., Aldaya, M.M., and Mekonnen, M.M. 2011. The Water
Footprint Assessment Manual: Setting the Global Standard. Earthscan, London, UK, 203p.

16.Hoekstra, A.Y., and Chapagain, A.K. 2008. Globalization of water: Sharing the planet’s
freshwater resources. Blackwell Publishing, Oxford, UK, 220p.

17.Lovarelli, D., Bacenetti, J., and Fiala, M. 2016. Water Footprint of crop productions: A
review. Science of the Total Environment. 548: 236-251.

18.Lu, Y., Zhang, X., Chen, S., Shao, L., and Sun, H. 2016. Changes in water use efficiency and
water footprint in grain production over the past 35 years: a case study in the North China
Plain. J. Clean. Prod. 116: 71-79.

19.Mekonnen, M.M., and Hoekstra, A.Y. 2010. A global and high-resolution assessment of

the green, blue and grey water footprint of wheat. Hydrology and Earth System Science.
14: 1259-1276.

20.Mekonnen, M.M., and Hoekstra, A.Y. 2011. The green, blue and grey water footprint of
crops and derived crop products. Hydrology and Earth System Sciences. 15: 1577-1600.

21.Mohammad Khani, M.R., Zakeri, Z., and Maghsoudi, A. 2015. Water Footprint calculation
for some selected products: Grey, Green and Blue Water Footprint in production and
consumption, Islamic Parliament Research Center of the Islamic Republic of Iran, 237p.
(In Persian)

22 .Mohammadi, A., Yousefi, H., Noorollahi, Y., and Sadatinejad, SJ. 2017. Choosing the Best
Province in Potato Production using Water Footprint Assessment. Ecohydrology. 4: 523-532.
(In Persian)

23.Ministry of Agriculture. 2016a. Statistical Book, Vol. 1, Agricultural Crops, 163p.
(In Persian)

24 Ministry of Agriculture. 2016b. Statistical Book, Vol. 2, water resources, soil and services,
384p. (In Persian)

25.Ministry of Agriculture. 2014. Statistical Book. Costs of crops production, 73p. (In Persian)

26.Molden, D. 2007. Water for food, water for life: a comprehensive assessment of water
management in agriculture. Earthscan, 664p.

27.Postel, S.L. 2000. Entering an era of water scarcity: the challenges ahead. Ecological
applications. 10: 941-948.

28.Shejbalova, S., Cerny, J., Vasak, F., Kulhanek, M., and Balik, J. 2014. Nitrogen efficiency of
spring barley in long-term experiment. Plant, Soil and Environment. 60: 291-296.

AY



AT (1) 0jboud (YE) Al S5 g ol Clilis sla g3y 41 i

29.Shiklomanov, L.A. 2000. Appraisal and assessment of world water resources. Water
International. 25: 11-32.

30.Yousefi, H., and Mohammadi, A. 2017. Prioritize the Use of Water resources, based on
Physical and Economic Productivity of Water Usage (Case study: Apple crop). 4"
International Conference on CEPM Environmental Planning and Management, Tehran.
(In Persian)

31.Zhuo, L., and Hoekstra, A.Y. 2017. The effect of different agricultural management practices
on irrigation efficiency, water use efficiency and green and blue water footprint. Frontiers of
Agricultural Science and Engineering. 4: 185-194.

A



Gorgan University of Agricultural
Scionces and Natural Resources

J. of Water and Soil Conservation, Vol. 24(6), 2018
http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2017.12528.2723

Water footprint evaluation of Tehran’s crops and garden crops

*H. Youseﬁl, A. Mohammadiz, Y. Noorollahi® and S.J. Sadatinejad3
! Assistant Prof., Dept. of New Energies and Environment, University of Tehran,
M.Sc. Student of Ecohydrology, Dept. of New Energies and Environment, University of Tehran,
3 Associate Prof., Dept of New Energies and Environment, University of Tehran
Received: 07/27/2017; Accepted: 12/30/2017

Abstract

Background and Objectives: In recent years, water consumption management mentioned as
key topics in the field of water resources management. Tehran province with Tehran city
centrality, is considered as main point in water usage. One of the main indicators for using
comprehensive watershed management is the water footprint index. In Tehran province the
same as other areas, agriculture is the most water consumer. So the aims of this study are water
footprint calculation for Tehran’s agricultural products and determine the most desirable county
for produce crops and garden crops in water footprint prospective.

Materials and Methods: In order to calculate the water footprint of agricultural products, using
the statistics provided by ministry of Agriculture, counties of the province with the highest
production and crop area were identified. In the next step, information such as crops water
requirement from the CropWat family software, crop yield and the parameters required in the
calculations were calculated and aggregated through agricultural statistics. The water footprint
was then calculated using the water footprint index method.

Results: The results showed that in the agricultural production sector, the amount of water
contents is far more than garden products. The highest water footprint average was related to
wheat (2539 m’ ton™) and the lowest water footprint average was related to apple (477 m’ ton™).
Comparing the corresponding products among the common counties in the production, it
became clear that from the water footprint perspective for crops especially wheat and barley, the
southern and western counties of the province which means, Varamin and Islamshahr, have
priority in compare to other areas. But for garden products, the Damavand has priority.
Conclusion: In the present study, water consumption for agricultural products analyzed and
according to the results, a large volume of province water resources is used to produce these
products. In all of the studied products, green water footprint was more than other water
components, indicating the production reliance on rainfall and soil moisture and most of the
irrigation water remove from the plant’s reach through water evaporation or penetration. This is
due to the fact that a large volume of water is needed to provide drinking water, especially in
Tehran, which should protect existing water resources by prioritizing production. In general, it
is better to expand only garden crops in Tehran province and provide other crops from outside
the city.

Keywords: Water crisis, Planting management, Wheat water footprint, Tehran province
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