oyl ol aalie libss
Iran-Water Resources
Research

Assessment of Agricultural Water
Consumption and Impact of Increasing Crops
Self-Sufficiency Rate on Iran's Negative Water

Balance

F. Mirzaie-Nodoushan !, S. Morid?", and H.
Dehghanisanij®

Abstract

Estimation of agricultural water consumption with unrealistic
bases causes more aggravation of the current Iran water crisis.
Accordingly using broader information, especially water
budget components which received less attention, can be
effective in enhancing such estimates. To this aim, this study
developed a framework based on grouping of agricultural
crops and the concept of "water footprint™. The framework also
includes an optimization module to examine consequences of
the policies such as increasing self-sufficiency rates of
agricultural crops under best optimum management on water
budget. Accordingly, the consumption of agricultural sector
for 2017 was estimated to be 64 BCM, which was associated
with a negative balance of 5.5 BCM. Furthermore, the targets
of the 6™ national development plan (2016-2021) regarding
three crop groups including oil seeds, sugar crops and maize
were examined (target values were respectively about 3.2, 1.4
and 3.2 times of their productions in 2017). The results showed
that by expansion of the cultivation area to achieve these
targets, country’s negative water budget will increase to -12.5
BCM/yr. With the same assumption and a 30% reduction in
vegetables and fruits, the negative budget would reduce to -
10.5 and with the most optimum provincial crop patterns, it
reaches -8.5 BCM/yr. What investigated here was an attempt
for improving the estimation of agriculture water consumption,
reducing related uncertainties and elucidating the alerting
consequences of increasing self-sufficiency rates on the water
balance. Nonetheless follow ups are needed to improve such
methodologies.
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Fig. 1- Conceptual model of research for estimating water consumption of agricultural sector and its
conseguences on country’s water balance
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Table 1- Range of agricultural crops’ blue water footprint in country’s provinces (m®/ton)
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Group rice crops fruits fruits crops crops
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Table 2- Agricultural manageable volume of surface and groundwater (MCM?¥*) in each province
il 22 53 (o yio (gakee) (o35 9 P (5359l Syl B O s Y g

Volume Changes in the
. of Volume of Total surface volume (deficit)
Number Province 1 and -
Surface  groundwater 1 of reservoir
water?! groundwater 2 storage
1 East Azerbaijan 1015.4 549.0 1564.4 -155.5
2 West Azerbaijan 1966.7 1477.1 3443.8 -34.8
3 Ardabil 1047.3 190.9 1238.2 -34.8
4 Isfahan 1287.1 2253.8 3540.9 -602.6
5 Alborz 126.5 173.6 300.1 -57.3
6 llam 787.4 223.6 1011.0 -18.2
7 Bushehr 488.4 305.4 793.8 -40.1
8 Tehran 881.5 675.2 1556.7 152.1
9 Chaharmahal and Bakhtiari 634.3 248.0 882.3 -19.0
10 South Khorasan 126.3 393.0 519.3 -159.7
11 Razavi Khorasan 920.0 2162.6 3082.6 -1127.6
12 North Khorasan 481.6 267.4 749.0 -76.6
13 Khuzestan 8215.1 834.1 9049.2 -24.1
14 Zanjan 113.0 628.5 741.5 -94.8
15 Semnan 186.3 310.6 496.9 -190.9
16 Sistan and Baluchestan 741.8 875.1 1616.9 -183.5
17 Fars 1340.7 4618.1 5958.8 -640.9
18 Qazvin 416.7 937.2 1353.9 -300.5
19 Qom 111.7 208.5 320.2 -72.4
20 Kurdistan 586.3 271.1 857.4 -19.9
21 Kerman 641.3 3906.4 4547.7 -1120.7
22 Kermanshah 969.1 564.2 1533.3 -56.8
23 Kohgiluyeh and Buyer Ahmad 559.0 97.2 656.2 -10.4
34 Golestan 449.2 805.0 1254.2 -14.1
25 Gilan 1583.4 224.4 1807.8 -0.8
26 Lorestran 458.3 715.1 1173.4 -26.0
27 Mazandaran 3417.3 861.6 4278.9 -4.5
28 Markazi 472.0 1233.9 1705.9 -166.5
29 Hormozgan 1711 1004.5 1175.6 -94.6
30 Hamadan 95.5 1124.2 1219.7 -266.2
31 Yazd 40.5 377.3 417.8 -205.5
Total 30330.8 28516.6 58847.4 -5666.9

*Milion Cubic Meters

1. Ministry of Energy; Water and waste water macro planning office, 2016
2. Water Resources Management Company; Water resources basic studies office, 2014
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Fig. 2- The ratio of targeted and actual production in 2021 to the production in 2014 (Vertical axis: ratio of
production)
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Table 3- Products production increase in scenarios compare to year 2017 production
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Fig. 3- Comparison of Ministry of Energy water balance level with current research (MCM) before
calibration in each province
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Fig. 4- Comparison of Ministry of Energy water balance level with current research (MCM) after calibration
in each province

Ol y2 55 (Bxunly il axs (MCM) pols o g g5 159 O (M 31,5 dunglio —F JSUS

YF oY lino F 0l piusad Jlw ¢l ol O qobio Colighing
Volume 18, No. 4, Winter 2023 (IR-WRR)

Wy



£ 100w 10000
E _
= 00% 9000
£
s 80% 8000
£
-
= 70% b | 000 2
= i b=
; . ! i n =
= 60% 0§ | 6000 £
H I il =
= H [ i &
R 1 1 L) [}
S 50% i o i 5000 2
= TR i ] =
= i N HOL it 5
g 40% 4 4 B i it w00 &
(] 11 1 [
& i 'SHAE IR i . :
2= ] I ' i ' 1 i i =2
s 30% .". i 1M - 1 B A 00 &
= N H i R o H B
1
2 / N A B ! "\ i ." = " 2 R 2000
o
h‘ \ "I 1 1. )i
-9 .
3 10% _’_ 1000
-
£ I I |
2 0% 0
“ S AN S e &
R ¥ '0' } P ‘} & ‘b 'b 'F % } ‘& \a
= > *\\it’f?&';o ° \\% B e‘,“( ‘&{’r’ & ?} @-\ ° & Q} *9’ @ \ & G% 0\ é‘t & * &q‘
@ FEIPE T S PN @0»“'@ A s 4, ¥ e m \\\ 6‘ w
E é‘r{?} & @*za\"' s & 435% s“( ‘? ¥
= . & @
2 JESE A & S
Q\'b .@*‘ «Qﬁ
& ¢"¢’ Q.\’:"
& &
s Wheat s Paddy rice s Ol crops Garden fruits
s Cucurbat frusts mm Vegetables mmmm Pulses . Sugar crops
m—— barley s Naize mmmmn Fodder crops A falfa

mmmmm Other

Total Blue Water Footprint

Fig. 5- Blue water footprint of crop production in provinces and share of agricultural products in each
province’s blue water footprint
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Table 4- Results of modeling in three scenarios of production increase
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Scenario Ref S1 S2 S3
Production Water Footprint (BCM*) 64.23 71.33 69.36 67
Reservoir Deficit (BCM) -5.38 -12.48 -10.51 -8.5
Total Irrigated Area (1000 ha) 7046 7974 7734 7692

*Billion Cubic Meters
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