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The Harirod River, a key water resource for the Sarakhs Plain, has
experienced an average flow reduction of over 63% in the past two decades
due to a combination of natural and anthropogenic factors. This decline in
river flow has led to numerous environmental consequences, including a drop
in groundwater levels, increased dust storms, and land subsidence in the plain.
These impacts have been further exacerbated by transboundary actions, such
as the construction of the Salma Dam in Afghanistan, significantly affecting
the livelihoods of farmers and the environment in the Sarakhs Plain. This
situation underscores the necessity of evaluating the economic consequences
of reduced shared water resources. This study hypothesizes that if the policy
of transferring water from agricultural to domestic use in the Doosti Dam had
not been implemented, and if the water available to farmers in the Sarakhs
Plain had been allocated according to the treaty (equivalent to one-third of the
Harirod River's inflow), the extent of damage to the agricultural sector and
groundwater resources in the Sarakhs Plain due to reduced river flow could
have been determined.h Method.

Cite this article: Akbarpour, H., Rafiee, H., Saleh, 1. & Yazdani, S. (2025 Evaluation of the Damage Caused by Reduced Flow of
the Harirod River on Groundwater and Agricultural Farming in the Sarakhs Plain. Iranian Journal of Agricultural Economics and
Development Research, 56-2 (4), 357-375. DOI: https://doi.org/10.22059/ijaedr.2026.391392.669361

© The Author(s).
DOI: https://doi.org/10.22059/ijaedr.2026.391392.669361

Publisher: The University of Tehran Press.



https://ijswr.ut.ac.ir/issue_10582_11076.html
mailto:akbarpoor_hamed@ut.ac.ir
mailto:Syazdani@ut.ac.ir
mailto:hamedrafiee@ut.ac.ir
mailto:isaleh@ut.ac.ir
https://doi.org/10.22059/ijaedr.2026.391392.669361
https://doi.org/10.22059/ijaedr.2026.391392.669361
https://orcid.org/0009-0005-0139-0674
https://orcid.org/0000-0002-9403-9963
https://orcid.org/0000-0002-1279-6830
https://orcid.org/0000-0002-1949-5950
https://creativecommons.org/licenses/by-nc/4.0/

Evaluation of the Damage Caused by Reduced Flow of the Harirod River on Groundwater.../ Akbarpour, et al., 358

Extended Abstract
Objectives

The Harirod River, a key water resource for the Sarakhs Plain, has experienced an average flow reduction
of over 63% in the past two decades due to a combination of natural and anthropogenic factors. This decline
in river flow has led to numerous environmental consequences, including a drop in groundwater levels,
increased dust storms, and land subsidence in the plain. These impacts have been further exacerbated by
transboundary actions, such as the construction of the Salma Dam in Afghanistan, significantly affecting the
livelihoods of farmers and the environment in the Sarakhs Plain. This situation underscores the necessity of
evaluating the economic consequences of reduced shared water resources. This study hypothesizes that if the
policy of transferring water from agricultural to domestic use in the Doosti Dam had not been implemented,
and if the water available to farmers in the Sarakhs Plain had been allocated according to the treaty (equivalent
to one-third of the Harirod River's inflow), the extent of damage to the agricultural sector and groundwater
resources in the Sarakhs Plain due to reduced river flow could have been determined.h Method

Research Method

To estimate the damage to the agricultural sector, a Positive Mathematical Programming (PMP) model was
used, along with production cost data from the baseline period. The net effects of changes in river flow were
analyzed, assuming other factors affecting cultivated area and farmers' profits remained constant over the
period from 2007 to 2021. To calculate the damage to groundwater resources, the shadow value obtained from
the PMP model for the baseline year was applied to scenarios of annual flow changes and the volume of lost
groundwater. And Conclusion

Findings and Conclusion

The cumulative damage to the agricultural sector caused by the reduction in river flow due to upstream
factors (Afghanistan) during the study period was estimated at 7,036 billion Rials, with a cumulative reduction
in cultivated area of 50,375 hectares compared to the baseline period. The damage to groundwater resources
was estimated at 8,219 billion Rials. The total damage to the Sarakhs Plain was estimated at 15,255 billion
Rials, averaging 1,017 billion Rials annually, equivalent to 76% of the agricultural sector's value added at 2023
prices. Therefore, it is recommended that the findings of this study be used as a scientific and evidence-based
tool to support legal claims for compensation, enhance the bargaining power of Iranian officials in water
diplomacy, and secure Iran's water rights from the upstream country (Afghanistan) in international forums.
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Table 1:Basic course information

Water year Cultivated area Water requirement of crops Iran's share of water from the river
1382-83 20407 168.8 19.83
1383-84 18905 152.82 288.26
1384-85 20378 167.81 22.27
A"ES\-‘L'M 19907 163.14 110.12

verage
A - 1
3
# ) 8,
3 ® - =
= S e o/o"""‘-o 5,
=, o L ) ‘%
Y B E§ b -
B
o LAY N B o ol
5 7 3 % 3 4 7
3 3 ) 3

~

. 2 -
S cis 4 s 4l s uS5lee —0= LSk, of L
((Planning et al., 2006):(koocheki et al., 2022) ab 0,95 y3 ely; Y gamme T 5l 5 S (oS Silo TV JSUD

Figure 6. Average cropping pattern and water requirement of crops in the base period(koocheki et al., 2022):(Planning
et al., 2006))
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Table 1:Harirud's output and Iran's share (Source: Research results)
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Water Total  share Difference Percentage  volume of withdrawn Value of Damage Damage
year . ome (Mcw  fromthe change  exchanged from the groundwater caused in caused at a
base period water aquifer (million rials) 2005 (billion  cost of 1402
IMCM( (MCM) rials) (billion rials)
1385-86 1076.48 358.83 248.70 226 0.00 74.61 0.00 0.00 0.00
1386-87 92.84  30.95 -79.18 -72 -33.0 -23.75 631.8 -35.8 -1412.1
1387-88 979.03 362.34 216.21 198 0.00 64.86 0.00 0.00 0.00
1388-89 841.34 280.45 170.32 155 0.00 51.1 0.00 0.00 0.00
1389-90 276.87 92.29 -17.84 -16 -7.4 5.35 204.6 -2.6 -102.4
1390-91 872.48 290.83 180.70 164 0.00 54.2 0.00 0.00 0.00
1391-92 161.71 53.90 -56.23 -51 -23.4 -16.86 498.2 -20.0 -790.1
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Table 2. Harirud's output and Iran's share (Source: Research results)
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income JMCM ' the base the aquifer grounawe caused In atacosto
( period water (MCM) (millionrials) 2005 (billion 1402 (billion
MCM( rials) rials)
1392-93 19994 66.65 -43.48 -39 -18.1 -13 423.9 -13.2 -519.5
1393-94 30754 10251 -7.62 -7 -3.1 -2.3 0.00 0.0 0.00
1394-95  133.80 44.60 -65.53 -59 -27.3 19.66 522.3 -25.9 -1021.3
1395-96  286.88 95.63 -14.50 -13 -6.0 -4.35 0.00 0.00 0.00
1396-97 4747 1582 -94.31 -86 -39.0 -28.3 720 -48.6 -1917.1
1397-98  691.80 230.60 120.47 109 0.00 36 0.00 0.00 0.00
1398-99  551.65 183.88 73.75 67 0.00 22.12 0.00 0.00 0.00
1399-00 5.08 169 -108.44 -98 -45.2 -32.53 802.4 -62.3 -2457.3
Aﬁ;e 145 -32.4 -135 -9.7 222.4 -13.9 -548.0
_?c:;; 2175 -486* 202.6* -145.8 - -208.4 -8219.9
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Table 2. Changes in farmers' profits in a scenario of reduced river flow (Source: Research results)
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yare Profit Difference in profit from the base period to the Difference in profit with the base Percentage change
(million rials) base period price (million rials) period at 1402 prices (billion in profit
rials)

B:Il:) Cb())LIBT:e 1139100 B B B
1385-86 113940.0 30.0 1.2 0.0
1386-87 82399.6 -31510.4 -1242.7 27.7
1387-88 11394.0 30.0 1.2 0.0
1388-89 11394.0 30.0 1.2 0.0
1389-90 11389.0 -20.0 -0.8 0.0
1390-91 11394.0 30.0 1.2 0.0
1391-92 96749.6 -17115.4 -657.0 -15.0
1392-93 103470.0 -10440.0 -411.7 -9.2
1393-94 113940.0 30.0 1.2 0.0
1394-95 91331.1 -22578.9 -890.4 -19.8
1395-96 113940.0 30 1.2 0.0
1396-97 71231.6 -42678.4 -1683.1 -375
1397-98 113940.0 30 1.2 0.0
1398-99 113940.0 30 1.2 0.0
1399-00 59597.6 -54312.4 -2141.9 -47.7

ol 102015.63 -11894.37 -469.08 -10
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Figure 7:Trends in changes in farmers' profits (source of research results)

S g Sl 33 o gLl CulS 5 ) daw g S (5981 9 T 03lg gk (S sl JUT (wy ) —
) 0A5 45])‘ ¥ Jal» 0 dql.’ JL.» PMP JJ«: 2 L_j obLQr? )....;J ‘_gl.my)L.w JL&.G‘ )



VP F o lgz 6yl pmivis 5 ol 6599 (3t 599 Lis a5 Sl coliin dlzo v

(35 ol ko) (2 SRl (g2l 5> Y guanms CutS 5 o i 03 Y Jg
Table 3. Percentage of changes in crop area under water discharge reduction scenario (source: research results)
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Basic course

1385-86 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1386-87 -54.6 -39.3 -26.8 -30.7 -43.2 -70.8 -29.7 -45.5
1387-88 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1388-89 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1389-90 -0.2 0.0 0.1 0.0 -0.1 -0.3 0.0 -0.1
1390-91 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1391-92 -36.4 -23.1 -13.8 -18.3 -24.7 -A7.7 -18.6 -29.1
1392-93 -26.3 -14.1 -6.5 -11.4 -14.4 -34.8 -12.4 -19.9
1393-94 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1394-95 -43.8 -29.7 -19.0 -23.4 -32.2 -57.0 -23.1 -35.7
1395-96 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1396-97 -66.7 -50.0 -35.4 -38.9 -55.4 -86.1 -37.1 -56.4
1397-98 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1398-99 -0.3 04 -6.1 2.3 -0.9 -2.2 1.7 0.0
1399-00 -77.9 -60.0 -43.4 -46.6 -66.8 -100.0 -43.9 -66.5

ok -20.6 -14.2 -12.9 -10.1 -16.2 -27.6 -10.1 -16.9
Average
O“’é\“—/‘""" 35.4 24.6 14.6 -19.2 27.3 -49.2 18.1 28.6
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Table 4:Comparison of the results of scenario application with the area under cultivation (Source: Research Results)
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Figure 8. Cultivated area and cultivation pattern of irrigated crops in the Sarakhs Plain (source of research results)

Canssd kS 5 s i3] sy &S sl S 5 o o Jolgs ol cute @l il oniad (ylid 5w sleJass



Lol g 5 o5 40

Oy Cadd CulS ) pdaw (o 0 SV ialS 4 e g4 50 By, (00 ialS cdllae pl caasl olwl p
Lotfi & jmgs aile) dgy0anl) a5l83g, CBlybl (closd p3 alie Slllas 457 Jls jd wunl 0us adlllas )93 b,
0B dgw pimmen 3l03,ST )55 0l ek 3 1) (shop B+ dg> ialS ( Ahmadi Nadoushan, 2024
Slzs > 85 Jo il (ils by o 4 Eas 5ys TV bl s 053 b 53 (b o alate 5 ol sl
S 55l oamd L adMS ol uwl 639y Mo y> Yo deds ials” oyl (Rafiei Atani.etal 2021) o, -kl
odnlio ol sy guli 4y do g5 b Canl ]l wlie 3blio plo b dulie )3 i po ©dd 3 390 58 alBdg, O ialS
SR 0+ FVD (oo jobods g 039 Jby )bee Ver¥F Ll (65,5liS s 53 0 3)ly (reod Oyl o 3950
)bleo AVVAL ol (fej opbr (iS & 048 3)lg ©jlud g Bl (2alS (655l CutS o o ol 09 ) Capund
ISl JUy 05lee VOV b ol oads 3)lg oyl IS ga0m0 0 &7 U,

3)lbe VOFDO 1yl £ g0xe
Slazsl
Jb, = <
J)uﬁmv:j:u = O ise oylus || sagliS pige ©)lud
%) L)“": <
)25 JUs 3)llee Veevs
T e 2 Jby 35le ATIA

Jbs Ogebee

iy 039381 55l 4 ©ylud Con
INE i g Cud (65y9liS

Figure 9. Summary of research results
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