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Abstract
The water crisis in Baluchestan stems from both natural factors Keywords:

mismanagement of water resources throughout tHea@ early 2% cenuries. ~ Water Governance,
This study adopts a comparatiggtical approach to examine water governa MwaterShed
across two legislative periods: thaw on Water and Its Nationalizatiqa968) B anagement,

: S A . alancing, Fair
and theFair D|s_tr|but|0n of Water Ac(1982)_. I_t also analyzes the continuati pisyibution of Water
of these laws in recent decades and their impact on water usage pract  act, Participatory
Baluchestan. The research methodology is histedeatriptive and interview. Management
based. Findings indicate a regression in water rightsviotly the revision of the
wat er l aw i n 19 8-hcludingHhhe misntanadgeynéns of wad
resources, legal shortcomings, failure to implement existing regula
fragmented land ownership, and neglect of water balance in the +affgor
historically-informed solutions to overcome the crisis and promote sustai
water management in Baluchestan. These include reforming water gover
consolidating fragmented land holdings, implementing participatory manage
models, aligning water prodtion and consumption costs, improvi
exploitation methods, and balancing water input and output to enhanc )
regionds water balance. Interview L ey
the water crisis in Baluchestan can be addressed through idefpains, Uy
stakeholder participation, improved consumption patterns, and the use of n _
methods such as crop pattern adjustment, underground irrigation, and nga‘;’:g_ﬁgs %0'2%0224
watershed management. Accepted Dec.12, 2024

Use your deice to scarand
read the article online

To cite this article:
ChelvarforushH., Mortazavi M., Mosapour NegayiF., 2025. Watercrisis and theneed
to reasseswaterownership anditilization methods in Baluchestangsestudy: Saravan)
Water and Wastewate35(5), 39-58. https://doi.orgl0.22093/ww;j.2025.506733469.

© The Author(s). @

This work is licensed underGreative Commons Attribution 4.0 International License

Water and Wastewater oMb 5 ol

Vol. 35, No.5, 2025 VEF Ul osle KO 050


http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X
mailto:mehdi.mortazavi@lihu.usb.ac.ir
https://doi.org/10.22093/wwj.2025.504673.3469
https://doi.org/10.22093/wwj.2025.504673.3469
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-7892-3369
https://orcid.org/0000-0002-6753-5347
https://orcid.org/0000-0002-5897-812X

dx.doi.org/10.22093/wwj.2R5046763469

Watercrisis and theneed toreasseswaterownership and

40

1. Historical and cultural background

of water resource management
The history of Iranian civilizations, especially in
arid and sermarid regions like Baluchestan,

groundwater levels, andegregationto aquatic
ecosystems.

3. Exploitation patterns and current

reveals the existence of complex and efficient water resource status

water management systems.  Since

the According to the Regional Water Organization

Achaemenid and Sassanian eras, infrastructuresstatistics in 2009 Saravan county had about

such as gaats and irrigation canals, utilizing
traditional
Hazaradastano and
such as 0 Kaaeplayediazcwdial wle
in supplying and distributing wateE¢maili and

19,446 licensed wells extracting 1,585 lioit

t ec hnol o gdulcsmeters] and aout 6,838 arlideksadnwells
C e n textracting z approxinmtelyni340i mitlion a ¢ulbico n s

metes of water (Regional Water Organization,
2010. This level of withdrawal far exceeds the

Adelifar, 2017).

In Baluchestan, indigenous and traditional
structures such as
fikhoshabo not only col
also played a fundamental role in recharging

renewable capacity of regional water resources
andis adirect caus®f severe aquifer depletion.

fi d eDgta ranabysis iffustratésak ,véry waeakd

wamfale ramd b u t
that rhan

tometatioa d besveen f anoual
groundwater levels, indicating

groundwater aquifers. These systems naturally activitiesespecially excessive extracticare the

and locally helped mainita the balance of water
resources according to the climatic conditions of
the region Kharrad Narooi et al., 20)7These
structures, alongside local

main drivers of water resource decline in the area.
Thisunderscorethatthe Baluchestawater crisis
is more than a mere climatic problem and must be

management andaddressed from managerial, legal, and social

private water ownership, formed a sustainable perspectives.

system for meetingagricultural and domestic
water needs.

Until the midtwentieth century, water and
land ownership were primarily private or
managed by local communities, ensuring optimal
utilization and relative protection of water
resources. However, with the enactment o
national laws in 19689, water management was
centralized under government institutions,
followed by the 1982 Fair Distribution of Water
Law, further weakening local mangement and
increasing state contr@Rashidi, 2003

2. Legal developments and their

impact on water management

Reviewing waterelated laws before 1968 reveals
more than 46 laws emphasizing commuifiised
management and private ownershiplaféri
Nadoushan, 2036 The nationalization law,
passed in 1968 in response to eggtraction of
groundwater, aimed for stricter monitoring of
wells and water withdrawal by making licensing

4.  Ownership and

structures
In Iran, water ownership is primarily tied to land
ownership under civil law (Badisar and
Modabernejad, 2035 In Baluchestan,
particularly in local areas such as Spakeh and
Mirjaveh, customary local contracts known as
Afdararo form the basis
ownership Janebelahi, 2008

With the land reforms of the 1960s, land
holdings became highly fragmented, weakening
local water managemerstructures. As a result,
collective responsibility for the protection and
optimal use of water resources diminished,
increasing collective mismanagement in resource
use (Nekoee Naini, 2016 This fragmentation has
led many farmerand landowners to extract water
independently, often uncoordinatedly, which is a
major factor worsening the crisis.

governance

of

mandatory and setting penalties for unauthorized 5. Participatory water management

wells (Center for Presidential Sitegic Studies,
2017. This law laid the groundwork for partially

and its importance
One of the successful strategies in sustainable

restoring sustainable water resource managementwater resource management is ttiansfer of

However, the 1982 water distribution law

reduced the rigor of enforcement mechanisms andstakeholders,

oversight on unauthorized withdrawals. The
weakening of supervisory systems and easier
access to illegal well drilling led to unsustainable

roles and responsibilities to farmers and local
known as participatory water
management Ministry of Energy, 2013 This
model involves direct community engagement in
monitoring, exploiting, and proténgy water

and rampant groundwater extraction in Saravan resources, which can help maintain water balance.

and other parts of Baluchestafohollamini,
2018. This situation caused river dryinggduced
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Historically, this management method was
common in rural Iran and Baluchestan, where
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communities collectively maintained ganats and comprehensive and multifaceted solutions are
other hydraulic structuresSéraj and Ysefifar, proposed:

2017. For example, irrigation cooperatives in 1. Reform of Ownership and Pricing Structures:
BahuKalat were successful participatory Replace landbased water fees with volumetric
management examples operating efficiently until pricing to incentivize conservation, alongside
the early 1990s, after which government policies subsidies andatilities to adopt modern irrigation
diminished their role, steering management technologiesAkrami, 199§.

towards reversedegentralization lazemi et al., 2. Land Consolidation and Agricultural

2006 Ministry of Energy, 201 Cooperatives: This would enhance economic
) ) ) efficiency and allow largescale water

6. Barriers  to  implementing  management.

participatory management 3. Strengthening ParticipatoryManagement

Despite its benefits, participatory water Institutions: Design and implement culturally
management in Baluchestan faces severaltailored participatory frameworks and reinforce
challenges: local leadership.
1. Lack of Trust: Smallholder farmers and local 4. Use of Efficient Irrigation Technologies:
communities distrust government or external Subsurface drip irrigatiorcould improve water
programs and feel their interests are neglecteduse efficiency by up to 380%, aiding inater
(Nazemi et al., 2006 conservationEbrahimian and Batokhte, 2017
2. Land Fragmentation: The division of land into 5. Revival of Traditional Systems: Development
small plots reduces the feasibility of forming and restoration of degar and khoshab to recharge
effective cooperatives. aquifers and reduce evaporation.
3. Technical Skill Deficits: Local agencies lack 6. Enhancement of Oversight: Establish
the necessary knowledge and equipment topermanet technical and supervisory committees
implement participatory programs. to control unauthorized extraction and protect
4. Financial and Cultural Contradictions: Access water quality.
to loans and finagial facilities is culturally 7. Public Awareness Programs: Expand education
limited or mismanged Sheikhzadeh, 2025 campaigns leveraging successful initiatives like
5. Weak Oversight and Implementation Bodies: the UNESCGs uppor t ed iDanabo car
Governmental and local institutions function (2009).
inadequately in monitoring water resources and
enforcing laws. 9. Conclusion

The water crisis in Baluchestan results from a
7. Groundwater balancing programs  combination of structural, legal, managerial, and
and resource restoration social weaknesses. Centralized and inefficient
In 2014, the Iranian government launched a Policies, legal gaps, fragmented land ownership,
national groundwater baiancing program aimed at and scientific underutilization of water resources
restoring aquifer equiiibrium and ensuring have created the current critical conditions. To
sustainable water usinistry of Enerqy, 2013 address this crisis, restoring strong enforcement
This program combines modern technologies Provisions of the 1968 Water Law, implementing
with the revival of traditional systems such as legal  reforms ~ alongside  markeased
degar and khoshab, which have significant natural mechanisms, - reviving traditional participatory
groundwater recharge capacitighérrad Narooi ~ Systems, and integrating ahern and indigenous
et al., 201Y. Although many large damsvere knowledge are essential. Furthermore, building
constructed in this period, the lack of adequate institutional capacity and creating sustainable
water distribution infrastructure and high participatory  frameworks  through  deep

evaporation rates in reservoirs reduced their COmmunity engagement and ensuring stable
efficiency. financial resources are key to resolving

. ) Bal uchest agisdThesevracaseines will
8. Proposed solutions for sustainable ot only help conserve water resources but also
water management in Baluchestan promote sustainable social, economic and
Based orhistorical, scientific, and field analyses, environmental development in the region
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Fig. 1. Example of a farm in Saravan that is irrigated in the traditional (flood) way
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Table 1. Statistical parameters of evaporation at the Hooshek evapotranspiration station in Sargeansttistical
period (regional water of the province)
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© Z o i L % <
Maximum
evaporation 371.3 284.9 268.3 186.3 265.8 290.8 395.4 493.3 562.1 567.6 560.9 444.9 4191.0
(mm)
Average
evaporation 283.3 205.1 144.4 123.7 148.8 206.7 298.5 393.5 449.1 455.6 404/4 359.9 3472.5
(mm)
Minimum

evaporation 213.3 123.0 764 63.2 67.8 853 0.0 1243 231.3 333.7 317./1 262.8 2437.0
(mm)
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Table 2. Annual precipitation and resuttjy volume in thelains and highlands of Saravan
(regional water of the province)

Average annual rainfall

Study area Plain Heights The entire region
Average annual rainfafinm) 11547 13485 12509
Annual precipitation volum@viCM) 16339 18545 34903
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Table 3. Results of the relationship between precipitation gnodindwater level in
different time period¢Regionalwater)

Time period Correlation coefficient P-value
Autumn 0.78 0.43
Winter 0.81 0.40
Spring -0.75 0.46
Summer 0.89 0.31
The first six months of 001 0.99
thewateryear
The first nine months 0.07 0.86
of thewater year
Annual 0.12 0.72
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Fig. 6. Evaporation zoning map of Saravan
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Table 4. Sources and volume of groundwater withdrawal in different years in Sarvan County

(regional water

of the province)

Well Qanat Fountain Total

Year Evacuation Evacuation Evacuation Evacuation

Number (MCM) Number (MCM) Number (MCM) Number (MCM)
1977 79 4.70 34 13.40 - - 18.1
1985 179 18.00 50 12.00 12 1.0 241 31.0
1989 270 23.75 46 9.30 49 0.9 365 34.0
1994 283 21.36 37 10.20 54 0.5 374 32.1
2001 290 25.41 37 9.79 26 0.4 353 35.6
2004 180 6.33 41 8.29 7 0.1 228 14.7
2009 521 25.31 18 3.075 4 0.264 543 28.07

Sl OlBSE 8 5 ol sl il 5150l 0T OF e Sl
Crar a5 Jdsas plad s el Sl 55 L
Laol sl a1y slagmos 51 il 5o 2,y
S 52 s omres )  hrralons § slasely e 03558
53 (F i) ol sucd ibate T e ot S5 ol
Sladllas s (VW40 B AYAA) ¢33 abo so (gl (550051
Ol s os Sty slaslsy Sl a8 Ol (jt—*-" <l
O 5—ske) YOAD/ YA MCM 6w o dss Ly ail> VAF 5
SYA/YY MCM YL s LATY Lotoriir (s 20
i G Sl YAV /AYAMCM s U s, VYAY bols
Dz sk 5 Ol ol ghaibate T (6l 5 CBlix s
WLy il PYYE S ooyt Sal 6l 5 YWAA JLo s
Laol e¥Lw lss £S5 s > 55 Ol 5h 55 Sl é
olal 5 o ol 558 byl 5 s o35 ol ol YE - MCM
S JLse ol e g ams o Ol 5 ol (6 o Sekr B

VIR RS A_)T cl_..n LsJ‘)J—.”J_G'.’ Sl s_JTJ‘ Juasor,

330V Sl s 5 0 3 48 e DL 5 iy by 5l o5l
AFAC APYF AYPA AYPE AYOF ols bl slal
el s aal A 5 Y o IS 5§ Jsu 53 AYAA S\FAY

Sl s Ladle ;K LATAA Jl s baels Ll ks
8,15 b sl 55 m i 5 sni o ol S3L slasls
i sl islsn el acn |y LAYAY Ul 6 lslel sl
VAS o Lol sles ols bl ol 5 o (a5bes osslui il
el 2alS Jlu 3 #/FYOMCM 550 4 bl alss 5 ails
ol bl opl s &S s a ol sud plonil gl w2

Water and Wastewater

Vol. 35, No.5, 2025

5o 2 WHY o 056 calalslsa 51 (5 3l
303 Moo s 8,5 50 (USS 5 OF iy S
sy iz 5 528 a3 Sl ol 0ol 380 o
=l Lauss 6l 5 Dol 5 Sas 5 wS 35l g Lls o
.(Jafari Nadoushang.._3 Cvu &m 3wt glasls

el Lo 6l s oly 535 s i ol sl 5> 2016)
Jlo s vl plin & s slaganT 51y s 0l & s
53 a8 (ol Locind (39353 51z slais 3ty -5 -2 VTAD
LT 3 el st (gl 5l 5mn 8,5 o oo \YAR Jl
Olizen Sly s g slaely i 0050 S8 53 (s (peo3b S
oo 1ttt s el il 58 558 sl 2L

el 6)‘3)-}0).@4‘ L g.:T CL.o S pde -r-v
Sl slinn & T 51 s 5 Gt g im0l
@%S,#JAJ;&QQ@M&S@\QT
L;Laua:‘\.i 3 g;ii s_:T YN ($035 ) ol oS 6\.::;7:_\1
ol 5 it Gasls ol yea o Sl (5lel T g e G
e 5553088 Sl 5 5 T g G i gl
L;J\bﬁoﬂ.g rLE; 6J:§JS‘:' @J\S .(Abasi et al., 207) ((bj.isua
oletialin rae 5 b sadie 4 53,5 b ol 4

= 5an Sl e S8 4 5 Sl aw Wil gl Sl

.(Azkiya and Rostamalizadehi rl_qu’\ N3ET AR
2015

ol ety S Tl sLy5 i3 b B oS Bl Sl ol s

\
Vo Jle D oyled ¥Ooyps =



AN

dx.doi.org/10.22093/wwj.2(2504673.3469

g 1 Sl pllis 50 (6,550 po3l 5 o (e

Sz Sl o S e (IS5 sba 053 bl Dy ele
it 5 5 Sl OB an 55 Zo pas NI PR, Sl e e
SN Ol gl (i Sl S o S ot (55,58
+ 4> 5 .(Tabatabai and Shahidi, 206! & G as
Ll g e 2l ctS (58U ol (Ko S ) 5 5Ll

5 ol G (lseas wd g slamily s YU, (6 e Co e

e =05 Glauls e der sl gad g S b g 5 e
(AKrami, (35,5 o o ymana 5lol S s o3 S5 Jole
) 1999

PRAETY UUN LAyp PNV S JORICJRCRL S AN
(3225 3 6 9) Slosd (ol s s gl 0o Sk
3ol JLS s bl (5 50 & (3 JS8) Llsam o sl
3315 o5 e e S pis 53 (o i it 2o O 1S
LS s aS cl JL¥e 5l i onda 5 shokas 5Ty
s ng@lycawm Ve VAN Jlo 5l 55 e saliud
(Sl 2l al53 o ps PA (a5 ol e b
o5 31 b nl ¢l 21 .(Ebrahimian and Batokht@017)
b s glecoles 4 5l 5 Sl 2oL il Bl slis

Co i o ool DMl 5 50 Seos 5 5 Slins rUa;

iUl Lol 55 0l 51, T s ns 2l
L;:L.a.:.’é\g\j_?:ﬁj&;éhuﬁqwjmﬁ.:ﬁ:@\
E) MS‘(_;J\JJ_‘?DJ_Q BL abf_.jdug:a.’l‘.hjm ‘(Q&LA b.bj,")
a:_,.5r}@))-éﬁéw‘owkm&mJﬁgﬁqu

Fig. 9. Subsurface irrigation (Sanat Gostar Atamak

Jovin Company)
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