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Abstract 

The water crisis in Baluchestan stems from both natural factors and 

mismanagement of water resources throughout the 20th and early 21st centuries. 

This study adopts a comparative-critical approach to examine water governance 

across two legislative periods: the Law on Water and Its Nationalization (1968) 

and the Fair Distribution of Water Act (1982). It also analyzes the continuation 

of these laws in recent decades and their impact on water usage practices in 

Baluchestan. The research methodology is historical-descriptive and interview-

based. Findings indicate a regression in water rights following the revision of the 

water law in 1982. The study’s results-including the mismanagement of water 

resources, legal shortcomings, failure to implement existing regulations, 

fragmented land ownership, and neglect of water balance in the region-offer 

historically-informed solutions to overcome the crisis and promote sustainable 

water management in Baluchestan. These include reforming water governance, 

consolidating fragmented land holdings, implementing participatory management 

models, aligning water production and consumption costs, improving 

exploitation methods, and balancing water input and output to enhance the 

region’s water balance. Interviews with experts and local residents suggest that 

the water crisis in Baluchestan can be addressed through legal reforms, 

stakeholder participation, improved consumption patterns, and the use of modern 

methods such as crop pattern adjustment, underground irrigation, and smart 

watershed management.
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1. Historical and cultural background 

of water resource management 
The history of Iranian civilizations, especially in 

arid and semi-arid regions like Baluchestan, 

reveals the existence of complex and efficient 

water management systems. Since the 

Achaemenid and Sassanian eras, infrastructures 

such as qanats and irrigation canals, utilizing 

traditional technologies like “Matikan 

Hazaradastan” and centralized administrations 

such as “Kastbuzud,” have played a crucial role 

in supplying and distributing water (Esmaili and 

Adelifar, 2011). 

In Baluchestan, indigenous and traditional 

structures such as “degar,” “hotak,” and 

“khoshab” not only collected surface waters but 

also played a fundamental role in recharging 

groundwater aquifers. These systems naturally 

and locally helped maintain the balance of water 

resources according to the climatic conditions of 

the region (Kharrad Narooi et al., 2017). These 

structures, alongside local management and 

private water ownership, formed a sustainable 

system for meeting agricultural and domestic 

water needs. 

Until the mid-twentieth 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 of 

national laws in 1968–69, water management was 

centralized under government institutions, 

followed by the 1982 Fair Distribution of Water 

Law, further weakening local mangement and 

increasing state control (Rashidi, 2003). 

 

2. Legal developments and their 

impact on water management 
Reviewing water-related laws before 1968 reveals 

more than 46 laws emphasizing community-based 

management and private ownership (Jafari 

Nadoushan, 2016). The nationalization law, 

passed in 1968 in response to over-extraction of 

groundwater, aimed for stricter monitoring of 

wells and water withdrawal by making licensing 

mandatory and setting penalties for unauthorized 

wells (Center for Presidential Strategic Studies, 

2017). This law laid the groundwork for partially 

restoring sustainable water resource management. 

However, the 1982 water distribution law 

reduced the rigor of enforcement mechanisms and 

oversight on unauthorized withdrawals. The 

weakening of supervisory systems and easier 

access to illegal well drilling led to unsustainable 

and rampant groundwater extraction in Saravan 

and other parts of Baluchestan (Rohollamini, 

2018). This situation caused river drying, reduced 

groundwater levels, and degregation to aquatic 

ecosystems. 

 

3. Exploitation patterns and current 

water resource status 
According to the Regional Water Organization 

statistics, in 2009 Saravan county had about 

19,446 licensed wells extracting 1,585 million 

cubic meters, and about 6,336 unlicensed wells 

extracting approximately 340 million cubic 

meters of water (Regional Water Organization, 

2010). This level of withdrawal far exceeds the 

renewable capacity of regional water resources 

and is a direct cause of severe aquifer depletion. 

Data analysis illustrates a very weak 

correlation between annual rainfall and 

groundwater levels, indicating that human 

activities-especially excessive extraction- are the 

main drivers of water resource decline in the area. 

This underscores that the Baluchestan water crisis 

is more than a mere climatic problem and must be 

addressed from managerial, legal, and social 

perspectives. 

 
 

4. Ownership and governance 

structures 
In Iran, water ownership is primarily tied to land 

ownership under civil law (Badisar and 

Modabernejad, 2015). In Baluchestan, 

particularly in local areas such as Spakeh and 

Mirjaveh, customary local contracts known as 

“darar” form the basis of water exchange and 

ownership (Janebelahi, 2008). 

With the land reforms of the 1960s, land 

holdings became highly fragmented, weakening 

local water management structures. 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 farmers and landowners to extract water 

independently, often uncoordinatedly, which is a 

major factor worsening the crisis. 

 

5. Participatory water management 

and its importance 
One of the successful strategies in sustainable 

water resource management is the transfer of 

roles and responsibilities to farmers and local 

stakeholders, known as participatory water 

management (Ministry of Energy, 2014). This 

model involves direct community engagement in 

monitoring, exploiting, and protecting water 

resources, which can help maintain water balance. 

Historically, this management method was 

common in rural Iran and Baluchestan, where 
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communities collectively maintained qanats and 

other hydraulic structures (Seraj and Yosefifar, 

2017). For example, irrigation cooperatives in 

Bahu-Kalat were successful participatory 

management examples operating efficiently until 

the early 1990s, after which government policies 

diminished their role, steering management 

towards reversed decentralization (Nazemi et al., 

2006; Ministry of Energy, 2014). 
 

6. Barriers to implementing 

participatory management 
Despite its benefits, participatory water 

management in Baluchestan faces several 

challenges: 

1. Lack of Trust: Smallholder farmers and local 

communities distrust government or external 

programs and feel their interests are neglected 

(Nazemi et al., 2006). 

2. Land Fragmentation: The division of land into 

small plots reduces the feasibility of forming 

effective cooperatives. 

3. Technical Skill Deficits: Local agencies lack 

the necessary knowledge and equipment to 

implement participatory programs. 

4. Financial and Cultural Contradictions: Access 

to loans and financial facilities is culturally 

limited or mismanaged (Sheikhzadeh, 2025). 

5. Weak Oversight and Implementation Bodies: 

Governmental and local institutions function 

inadequately in monitoring water resources and 

enforcing laws. 

 

7. Groundwater balancing programs 

and resource restoration 
In 2014, the Iranian government launched a 

national groundwater balancing program aimed at 

restoring aquifer equilibrium and ensuring 

sustainable water use (Ministry of Energy, 2014). 

This program combines modern technologies 

with the revival of traditional systems such as 

degar and khoshab, which have significant natural 

groundwater recharge capacities (Kharrad Narooi 

et al., 2017). Although many large dams were 

constructed in this period, the lack of adequate 

water distribution infrastructure and high 

evaporation rates in reservoirs reduced their 

efficiency. 
 

8. Proposed solutions for sustainable 

water management in Baluchestan 
Based on historical, scientific, and field analyses, 

comprehensive and multifaceted solutions are 
 

 proposed: 

1. Reform of Ownership and Pricing Structures: 

Replace land-based water fees with volumetric 

pricing to incentivize conservation, alongside 

subsidies and facilities to adopt modern irrigation 

technologies (Akrami, 1996). 

2. Land Consolidation and Agricultural 

Cooperatives: This would enhance economic 

efficiency and allow larger-scale water 

management. 

3. Strengthening Participatory Management 

Institutions: Design and implement culturally 

tailored participatory frameworks and reinforce 

local leadership. 

4. Use of Efficient Irrigation Technologies: 

Subsurface drip irrigation could improve water 

use efficiency by up to 380%, aiding in water 

conservation (Ebrahimian and Batokhte, 2017). 

5. Revival of Traditional Systems: Development 

and restoration of degar and khoshab to recharge 

aquifers and reduce evaporation. 

6. Enhancement of Oversight: Establish 

permanent technical and supervisory committees 

to control unauthorized extraction and protect 

water quality. 

7. Public Awareness Programs: Expand education 

campaigns leveraging successful initiatives like 

the UNESCO-supported “Danab” campaign 

(2009). 

 

9. Conclusion 
The water crisis in Baluchestan results from a 

combination of structural, legal, managerial, and 

social weaknesses. Centralized and inefficient 

policies, legal gaps, fragmented land ownership, 

and scientific underutilization of water resources 

have created the current critical conditions. To 

address this crisis, restoring strong enforcement 

provisions of the 1968 Water Law, implementing 

legal reforms alongside market-based 

mechanisms, reviving traditional participatory 

systems, and integrating modern and indigenous 

knowledge are essential. Furthermore, building 

institutional capacity and creating sustainable 

participatory frameworks through deep 

community engagement and ensuring stable 

financial resources are key to resolving 

Baluchestan’s water crisis. These measures will 

not only help conserve water resources but also 

promote sustainable social, economic and 

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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Fig. 2. Location of the Saravan study area and its 
surrounding meteorological stations (regional 

 water of the province)
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Fig. 3. Schematic of average annual precipitation values 

at selected stations in Saravan (regional water) 

 

 

 

 
Fig. 4. Diagram of the relationship between rainfall

and altitude at Saravan stations 
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Fig  5  Rainfall zoning map of Saravan 

 

GIS

                                                 
1 Digital Elevation Model (DEM)

112.5 

66 

110.4 

158.2 

76 

120.2 

60 

45.3 

106.7 

141.1 

14.4 

0

20

40

60

80

100

120

140

160

180

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

R
a
in

fa
ll

 (
m

m
) 

Year 

Rainfall at Hooshak station 

y = 0.1067x - 23.158 

R² = 0.7614 

0

50

100

150

200

250

0 500 1000 1500 2000 2500

R
a
in

fa
ll

 (
m

m
) 

Elevation (m) 



                       dx.doi.org/10.22093/wwj.2025.504673.3469 

                                   Water and Wastewater 

                                      Vol. 35, No. 5, 2025 

 

Table 1. Statistical parameters of evaporation at the Hooshek evapotranspiration station in Saravan, 47-year statistical 
period (regional water of the province) 

Month
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J
u

ly

A
u

g
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S
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b
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A
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n
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a
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y

Maximum 
evaporation 

(mm)
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 

Average 
evaporation 

(mm)
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

Minimum 
evaporation 

(mm)
213.3 123.0 76.4 63.2 67.8 85.3 0.0 124.3 231.3 333.7 317./1 262.8 2437.0

Table 2. Annual precipitation and resulting volume in the plains and highlands of Saravan

(regional water of the province)

Average annual rainfall
Study area Plain Heights The entire region

Average annual rainfall (mm)

MCM Annual precipitation volume 

115.47

163.39

134.85

185.45

125.09

349.03 

SPSS

.
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Table 3  Results of the relationship between precipitation and groundwater level in

different time periods (Regional water)

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 

the water year
0.01 0.99

The first nine months 

of the water year
0.07 0.86

Annual 0.12 0.72

Fig. 6. Evaporation zoning map of Saravan

.(Badisar and 

ejad, 2015)nModaber

Janebelahi, 2008

                                                 
1 Darar 
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Table 4  Sources and volume of groundwater withdrawal in different years in Sarvan County  

(regional water of the province) 

Year
Well Qanat Fountain Total

Number
Evacuation 

(MCM)
Number

Evacuation 
(MCM)

Number
Evacuation 

(MCM)
Number

Evacuation 
(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 

 

 Jafari Nadoushan,(.

2016)

)7Abasi et al., 201(

Azkiya and Rostamalizadeh, (.

)2015

MCM

MCM

MCM

MCM

MCM
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Fig. 7. Comparison chart of groundwater resources 

and withdrawal volume in different years in the Saravan 
Plain (regional water of the province) 

 

 

 
Fig. 8. Comparison chart of groundwater withdrawal 

volume in different years in the Saravan Plain (regional 
water of the province) 
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Fig  9. Subsurface irrigation (Sanat Gostar Atamak

Jovin Company) 
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Table 5. Summary of the prohibition status of the Saravan Plain (regional water of the province)

Scope of 

studies

Extent of 

the 

prohibited 

area KM

Latest 

census

Number and 

date of the 

first ban

Number and 

date of the 

last ban

Ban 
period

Average 
annual 
decline 

(meters)

Reservoir 
deficit
MCM 

Saravan 5308 Year 88
58665/250 97/37775/700

5 years 0.06 0.66
1992/12/6 2018/3/6 

Nazemi et al., 2006

 

 

 

                                                 
1 Product Content Management (PCM) 
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Sheikhzadeh, 2025
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1 Patar
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arrad Narooi et al., 2017Kh

 
Fig  10. Degar for collecting flood water in Balochistan 

(provincial regional water) 

                                                 
3 Degar
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Fig. 11. Water accumulated behind the Upper Mashkid 
Dam

Fig. 12. The Gitan stone dam in the region Saravan Bam 
Posht (Cultural Heritage of the province)
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