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Table 1- Comparison of total well data in Rafsanjan study area during tree groundwater comprehensive surveys
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Number of Well Average Average Total Average
Survey wells Number . Operation Extraction Groundwater Discharge
Period Without of wells Izzzrrztz(l)llrl) Hours per Well Volume per Extraction Rate per Well
information (hr) Well (MCM/yr) (MCM/yr) Vs)
Survey 1 107 1285 8795910 6720 0.49 623.43 19
Survey 2 122 1373 9625233 7010 0.52 717.96 20
Survey 3 68 1355 8335577 6147 0.33 442.53 15
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Table 3- Feed-in tariff \rﬁ for diffe O:ir and wind energy producers (Energy Ministry, 2025)
\Base rate of the feed-in tariff (Rial/ kWh)
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Setting up a power plant in one hectare (Rial)

204742,613,333
6,940,334,933
37,781,333,333

Income per hectare  Feed-in tariff (Rial)
Profit per hectare Feed-in tariff (Rial)
Income per hectare Iran Energy Exchange (Rial)

Profit per hectare Iran Energy Exchange (Rial) 17,647,893,333
Setting up a 1 kW power plant (Rial) 575,000,000
Income per kW Solar Power plant Feed-in tariff (Rial) . 40,113,920

W
Income per kW Solar Power plant_ Iran Energy Exchangéi(Rial) 56,672,000
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Fig. 5- Suggested Framework for Water-Energy-Agriculture Nexus and its associated challenges in the Case of Developing Solar Power Plants on Low-Productive

Agricultural Lands
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Table 5- Crop pattern document in 2023-2024 for orchards in Kerman province, except its southern part
(Agricultural Research, Education and Extension Orgamzatmn, 2024)

Indicator present Crop Pattgl(‘)r;focument Difference Food Securlt ﬂ )fference
Area (ha) 312,398 305,472 16,926 186,564
Grade 1 (ha) 144,355 146,184 11,829 ,213 122,858
Grade 2 (ha) 86,668 82,209 14,459 \31 677 154,991
Grade 3 (ha) 58,238 54,557 13,681 2 223 146,015
Production (ton) 745,102 757,053 111951 \_ J 894 489 1149,387
Water Use (MCM) 2,424 2,373 - 1,785 1639
Profit (Based On 2022) 5 5, 301,903 329,533 130,033
billion Rials
Production Yield (kg/ha) 2,576 2,675 4,237 11,661

wu . =
Wligdisd lojlw) 596, ol bl P+ Y- £ u.c’»JLw P OLL gl sawd dlpiuin CulS 5951 Aol —F Joua
(VF+ PaagysliS 2955 9 9590]
Table 5- Crop pattep document i 23-2024 for orchards in Khorasan Rezavi province

(Agricul earch, lhlation and Extension Organization, 2024)

Crop Pattern Food Security
Indicator pr Document Difference Document Difference
N 2024 2031
Area (ha) \ 243\360 236,033 17,327 163,274 180,086
Grade 1 (ha) = \48 9 46,464 12,463 18,144 130,783
Grade 2(ha) 51,898 55,48 13,350 93,768 141,870
CNe 88,786 84,962 13,824 40,990 147,796
Produgct 1,050,769 1,050,749 120 1,050,522 1247
Water@ (MCM) 1,524 1,486 138 1,045 1479
Profit (Based On 2022) 5 )¢5 281,702 16,637 358,036 182,971
billion Rials
Production Yield
(ke/ha) 5,432 5,543 1111 7,268 11,806
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Table 6- Crop pattern document for Pistachio in 2023-2024 water year

Indicator Unit  Kerman Province  Khorasan Razavi Province
Pistachio Gardens Should be Removed ha 5546 3282
Water Savings (if Irrigation Demand per ha= 6000 m3) MCM 33 20
Water Savings (if Irrigation Demand per ha= 10000 m3) MCM 55 33
Solar power capacity MW 3697 2188
Solar Power Production in one Year kWhr 5,693,893,333 2,695,616,000
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Table 7- Pistachio Orchards in Iran (Statistical Centre of Iran, 2022)

Water Savings

Solar power Production in

Area Number of Area ) (if Irrigation Demand per Percent of
hectares Farmers hectares capacity ha= 6000 m?) 2022 Production
MW Ton
MCM
Total 113,760 497,484 110,552 2985 237,008 100
Total Land smaller than 1ha 39,431 14,685 3,263 88 9,407 4
Area <0.1 2,595 124 27 1 = \ 81 0
0.1 <Area<0.2 5,656 670 149 ‘i‘ 7 604 0
0.2 <Area<0.5 13,505 3,721 827 = 22 37 2,249 1
0.5<Area<1 17,676 10,170 2,260 102 6,473 3
Total Lands Between 1 to 5 ha 54,158 102,566 22,792 1026 51,835 22
1 <Area<2 26,907 30,085 6,686 W \p 181 301 15,088 6
2<Area<3 13,915 27,393 6,087 164 274 17,265 7
3<Area<5 13,336 45,088 10,020 271 451 19,482
Total Lands more than 5 ha 20,170 380,233 - - - 175,766 74
5<Area<10 11,335 66,945 | v u - - 38,487 16
10 < Area < 20 5,158 60,0 u - - 21,435 9
20 < Area <50 2,344 . 62,729 - - - 44,344 19
more than 50 ha 1,333 V0,539 Q L - - 71,499 30
N\
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u
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Abstract

The continuous decline of aquifer levels du -extraction beyond recharge rates is a pervasive
issue in most plains of Iran. Given'the agricd;g sector's share in groundwater usage, a special focus
on reducing this sector's withdrawal cessary. Alongside water, electricity imbalance is another
national challenge. Und‘ﬁrstanding thdiifiterconnectedness of water, energy, and agriculture systems —

n . .
known as the nexus “Npr s an oppottunity for effectively transforming development governance

in the country.

This reseagch, with a e& perspective on the relationships defined within the water-energy-

icity. In other words, from an economic perspective, the income from the sale of solar energy
produced in low-productive agricultural lands can be replaced by income from crop. However, it
should be emphasized that this study, in the first step, tried to investigate whether the idea is
economically feasible or not. Therefore, in the next steps of the research, other aspects of its
implementation, including social and institutional challenges, should be assessed in order to
understand the pathway of change, by adopting the necessary incentive and disincentive policies, guide

this process towards achieving the goal of reducing pressure on water resources.
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