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Abstract

To face the severe water scarcity in eastern Iran, a 1342-km
pipeline project has been proposed to transfer 120 MCM/year
from the Oman Sea to the city of Mashhad. Meanwhile, the
region's substantial agricultural exports represent significant
virtual water outflows. This study employs a water footprint
framework to compare the proposed pipeline's costs (water
volume, energy use, and financial expenses) with virtual water
flows from agricultural exports, focusing on cucurbit crops as
water-intensive and non-strategic products. Our analysis
reveales that the region exports 257 MCM/year of virtual water
through these crops- more than double the pipeline's proposed
capacity. Moreover, their trades provide 0.55$ net profit per
m? with only 0.33 kWh electricity consumption, compared to
the pipeline’s 3.2/m? cost and 27.3 kWh/m? energy demand.
These findings underscore the need to prioritize alternative
water management given that an investment of about 6.8
billion euros has been planned for the above-mentioned

project.
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Description
The total cultivated area of
each crop in all cities from
2000 to 2021

Category Data Reference

Cultivated area Ministry of agriculture

Temporal resolution:2000-

Dominat i . .
Ofifnate croppiig Ministry of agriculture 2021

pattern

Agricultural data .
Based on the agriculture crop

C t i t NETWAT licati
rop water requiremen application calendar
Demand, loss, and From 2000 to 2021
processing Rate of Categorize by each product
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T 1 lution:2000-
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Table 2- Water transmission pipeline information (Toosab, 2019; Farzandi, 2024)
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Water transmission pipeline information

Length of the transmission line 1342 km
Total Delivery capacity and volume of water supplied 280MCM / yr
Delivery capacity and volume of water supplied To Khorasan Razavi 120 MCM/yr

Total project cost

Total Power requirement of the project

6.8 billion euros

2700 GWh
3.2 $/m?

Cost per cubic meter of water

VFeF OMU Y D)Lo.»j 5'”53_ 9 S JlM-Y Adlx, A,’i al:w QLWU": )
Volume 21, No. 2, Summer 2025 (IR-WRR)
v



Table 3- Data on production, cultivated area and losses rate in the agricultural supply chain
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WEF blue =

T
CWU blue = 10 * ZET blue (v)
d=1

@ (W)]) s (o Sy 3y 9 p5e V0 o s (V) )
T S (oo bt (pS5hS 2 Siayio) e 2209 5 Ol o
5 ET blue .cuol jgy (d) sy 0y90 43 ol Ay Cde Jobs
il (V) alasly g 4 a8 ol O (3,05 9 s oy )Lt
ET blue = max (0,ETc — Peff) ()
Ol by el Bie )b Hlude sximd yLis Peff YU abal, )
D950 dplne (¥) dal) 58 & 55 ju
ET green = min(ETc, Peff) ()
<l b3y 9 (WE blue) (o O (sbs) dmsloe caa coles
oololy addllae 3550 adlatn )3 (655l Y gaze Sy o
(8) daly b ilae 5 (£l 5 (£]j SV pame Wy claodls
(A Jypaxe 1 cbsy, BWF[A] abasly ol 55 33,5 o0 35900
ol ol oS 3 g e S5l P[A] 9 m3/ton)

WF blue[A] = = BWF[A] * P[A]
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Table 4- Characteristics of deep and semi-deep wells in the study area IWRMC,2021; Khorasan Razavi
RWA, 2021)

oWl 83ga00 43 (Bros dowi 9 (dmos S ol Olasedin -F Jouo

Deep well Semi-deep well
Well operation (hour per yr) 2790 3100
Average well depth (m) 156 60
Average well yield (lit/s) 16.83 3.0
Number of wells (authorized and unauthorized wells) 5946 5680
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Fig. 3- Production and demand levels for each crop category
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Table 5- Blue and green water footprint of each production Crops
830918 SN gamo 5| Sy y G5 o 9 ol O 53, -0 Ja

Blue water footprint of Green water footprint of  Cultivated area

Category of crops CROPS production (MCM) production (MCM) (ha*1000)
Cereals wheat 355.7 294 151
Barley 167.1 55.7 53.7
Tomato 75.9 18.9 9.65
Potato 19.9 5.45 3.69
Vegetable Onion 9.57 1.83 1.48
Cucumber 6.26 1.3 1.56
Cucurbit crops Melon 228 12.9 25
Water melon 207 15.6 6
Industrial crop Cotton 54 4.16 7.5
Sugar crops Sugar beet 56.4 8.9 6.5
Legumes Legumes 122.5 40.8 7.3
Forage crops Alfalfa 102.4 15.7 12
Corn 65.6 21.9 11
Saffron 20.8 10.8 11
. Apple 90.7 30.3 7
Horticulture Pistachio 61.2 20.4 7.5
products Grapes 48 6.7 7
Apricot 18.5 1.5 1.2
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Table 6- Water volume and project cost for water transfer compared with the exported blue water and
economic value of curcurbit crops
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Cucurbit crops

Net Economic value  Blue water Cost of Total Electricity Gross income based on
of the product based export energy consumption for global price of exported
on global price consumption  exporting Cucurbit crops water
(Million $) (MCM) (GWh) $/ m’
(Million $)
141 257 3 97 1.1
Water transfer project
Total cost of Blue water Cost of Total electricity Gross cost based on
Transported water import energy consumption for water global price of imported
(Million $) (MCM) consumption transfer (GWh) water
(Million $) $/ m?
384 120 81 2700 32
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1- Soil and Water Assessment Tool
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