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	 Executive summary

Kahrizes are traditional underground water channels that have sustained communities in arid and 
semi-arid regions for centuries, providing reliable, energy-free water for households, agriculture and 
livestock. Historical sources indicate the existence of tens of thousands of kahrizes in Azerbaijan, 
predominantly in Nakhchivan, Karabakh, Shirvan, Sheki–Zagatala, Ganja–Gazakh and Absheron 
regions. In recent decades, however, the extensive drilling of subartesian wells, technological shifts, 
declining funding for kahriz rehabilitation and maintenance, climate change and neglect have led to the 
deterioration of a large portion of these systems. 

Climate change poses a critical challenge for Azerbaijan, a country contributing only 0.15 per cent 
of global greenhouse gas emissions, but highly vulnerable to droughts, floods and heat extremes 
due to its geography and climate. Observed impacts already include temperature rise, decreased 
precipitation and intensified pressures on ecosystems, water resources and rural livelihoods. 
According to Azerbaijan’s Nationally Determined Contribution 3.0, over the past 23 years, the 
average temperature increase across the country has reached 1.1°C, while precipitation decreased 
by about 3.4 per cent over the last 10 years (Ministry of Ecology and Natural Resources, 2025). 

In the mid-twentieth century, Azerbaijan utilized 450–525 million m³ of groundwater annually through 
kahrizes. Today, only 25–30 per cent of that water is still being used, meaning 350–400 million m³ of 
clean, high-quality kahriz water remains untapped each year. Reports confirm that with minor repairs 
and restoration, the total water discharge of kahrizes could increase by 8.168 million m³ annually. 

One of the few actors in this field is the International Organization for Migration (IOM), which 
has rehabilitated nearly 200 kahrizes in the country over the past 25 years. Over the same period, 
the Government of Azerbaijan has integrated kahriz rehabilitation into strategic policy documents. 
The State Programme on the Great Return included kahriz assessments in its action plan, while 
the National Strategy on the Efficient Use of Water Resources defined the rehabilitation and reuse 
of kahrizes as a specific priority for 2024–2040 (President of the Republic of Azerbaijan, 2024). 
Furthermore, IOM and the Korea International Cooperation Agency (KOICA) plan the rehabilitation 
of additional kahrizes between 2026 and 2030. 

However, a key challenge remains the absence of a unified methodology for determining which 
kahrizes should be prioritized and which selection criteria should be applied. To date, neither in 
Azerbaijan nor internationally has a standardized approach been established for selection of kahrizes 
for rehabilitation, which complicates the efficient allocation of resources.
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	 Executive summary

In this regard, this report, prepared within the framework of IOM’s project “Promoting Kahriz 
Rehabilitation for Enhanced Water-Related Climate Adaptation in Azerbaijan”, funded by the 
Sasakawa Endowment Fund and commissioned by the Azerbaijan State Water Reserves Agency, aims 
at developing a methodology for prioritizing kahrizes for rehabilitation.

The geographical boundaries for this study include some marginal economic regions of Azerbaijan, 
namely Ganja–Dashkasan, Gazakh–Tovuz and Karabakh. These regions were selected due to their 
historical reliance on traditional water systems such as kahrizes and the continued relevance of these 
systems for rural livelihoods and agricultural activities. For the preparation of water profiles of these 
economic regions, an assessment was carried out through a structured, multistage process designed 
to balance technical assessment, community knowledge and long-term sustainability considerations. 
The assessment approach is based on collection of preliminary information about the socioeconomic 
situation in the regions and the condition of their water resources; focus group discussions, surveys 
and public consultations during field visits to each region; and inspections of 35 kahriz sites in 9 
districts. Special attention was given to integrating gender perspectives, recognizing the critical role of 
women in water use and management, and ensuring their meaningful participation in decision-making 
processes.  

The methodology developed in this report draws on international experience, highlighting the 
effectiveness of multicriteria decision analysis, geographic information systems and participatory 
governance in prioritizing water infrastructure projects. Lessons from India, the Islamic Republic of  
Iran, Morocco, Oman and Spain underscore the value of integrating traditional and modern systems, 
data-driven decision-making and institutional support.

The methodology suggests that the selection of kahrizes for rehabilitation should be undertaken in 
two steps: 

	 (a)	 Shortlisting: Potential socioeconomic benefits from kahriz rehabilitation are evaluated 
based on the secondary sources (historical data, statistics, official records, etc.). Socioeconomic 
screening is based on 14 indicators, including the potential of a kahriz to meet drinking water demand 
and irrigation needs, its net present value, and access for vulnerable groups. Each criterion is scored 
(1–5) and weighted. The socioeconomic criteria have a maximum of 100 points.

	 (b)	 Selection: The shortlisted kahrizes are visited and the potential for their successful 
rehabilitation is evaluated based on technical analysis. These criteria translate the results of fieldwork, 
analytical procedures and sustainability considerations into a structured assessment framework. The 
technical evaluation is based on seven indicators, including current water discharge, water quality, 
safety risks and structural condition. Each criterion is scored (1–5) and weighted. Technical criteria 
have a maximum of 50 points.

Prioritization intervals are defined for both socioeconomic and technical scores, ensuring transparent, 
evidence-based decision-making. The adoption of a two-tiered selection approach is of particular 
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importance in contexts where financial resources and time are limited. This sequence reduces the 
need for expensive and time-consuming fieldwork at an early stage, while ensuring that only those 
kahrizes with the strongest socioeconomic justification are subject to detailed technical assessment. 
The kahriz selection methodology developed in this study offers a robust, transparent and reproducible 
framework for decision-makers to identify kahriz systems most in need of rehabilitation.

Based on the suggested methodology described above, socioeconomic and technical evaluation was 
conducted for the Girili kahriz in Girili village of Aghstafa district (Gazakh–Tovuz economic region) 
as a sample. In addition, the results of the socioeconomic evaluations of 44 kahrizes are provided in 
Annex 2 to assist government stakeholders and international actors with shortlisting of kahrizes for 
rehabilitation in future.

This initiative supports Azerbaijan’s long-term water security goals, rural revitalization and the 
preservation of indigenous knowledge, providing a replicable model for sustainable water management. 
It is consistent with the gender equity and Integrated Water Resources Management (IWRM) provisions 
already present in national and global commitments, including the Sustainable Development Goals 
(SDGs), especially SDG 6 (Clean water and sanitation) and SDG 5 (Gender equality). This report is 
closely aligned with national policy priorities, particularly the above-mentioned National Strategy for 
the Efficient Use of Water Resources.
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1	 Introduction

The kahriz, also known as qanat, kariz, chahriz, falaj, aflaj, or foggara in different regions, has played a 
vital role in human life by providing underground water since ancient times across the world. Similar 
types of water supply system have been found in different water-scarce regions, such as the Islamic 
Republic of Iran, Turkmenistan, Eastern Türkiye and Morocco. The kahriz has been proven to be 
one of the most efficient and eco-friendly water systems, since it does not require any electricity or 
fossil fuel for supplying water. It also contributes to preserving water aquifers and ground beds by 
not extracting underground water excessively. The inclusion of Persian qanats by the United Nations 
Educational, Scientific and Cultural Organization (UNESCO) in the World Heritage list illustrates its 
outstanding universal value (UNESCO World Heritage Convention, n.d.). These underground water 
channels, originating in the Islamic Republic of Iran, represent a sophisticated engineering solution 
that, unlike other human-made underground water supply and irrigation systems, allows water to 
flow from higher elevations to lower areas solely through the force of gravity, without the need for 
mechanical or thermal energy (Maliki and Khorsandi, 2004; Haeri, 2007). Historically, the preservation 
and maintenance of qanats have been centrally due to human attention, with various tools developed 
to protect and excavate these structures (Mehdizade Ardakani, 2014). 

The kahriz is constructed as a gently sloped subterranean canal by tunnelling into a cliff, scarp or 
base of a mountainous area, following a water-bearing formation. A certain amount of surface water 
and precipitation is drained through less water-resistant soil structures and gathered on more water-
resistant layers. Through this cycle, the structure accumulates subterranean water and creates an 
aquifer. The kahriz continuously discharges the aquifer water, so that users can easily adapt to the 
fluctuations of water level resulting from seasonal changes in climate conditions. 

1.1 Overview of situation

Azerbaijan holds a distinctive place among countries with ancient traditions of irrigation culture. 
Examples include the irrigation system known as the “Gavur Arkh”, constructed in the fourth century, 
the wells built in Gobustan and Absheron during the Early Middle Ages, and the stonemasonry dam 
remains of the Gazanchi Lake in Nakhchivan. Some of the stone-lined wells in Absheron exceeded 
100 metres in depth (Guliyev, 2019).

Historical sources indicate the existence of tens of thousands of kahrizes in Azerbaijan, predominantly 
in the Nakhchivan, Karabakh, Shirvan, Sheki–Zagatala, Ganja–Gazakh and Absheron regions. Among 
the most notable high-discharge kahrizes are the Hamida Khanum kahriz in Karabakh (160 litres/
second), the Chay kahriz in Nakhchivan (120 l/s) and the Aliabad kahriz (114 l/s).
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Many Azerbaijani kahrizes were excavated by kankan masters (traditional well-diggers) with funding 
from wealthy individuals, many of whom were from various regions of the Islamic Republic of 
Iran, including Tabriz, Urmia and Marand. This is confirmed by historical records, the tools used in 
construction and the specific excavation techniques applied. Their expertise played a decisive role in 
shaping the technological and cultural heritage of Azerbaijani kahriz systems.

Following the Napoleonic Wars, part of the German population, facing economic decline, migrated 
to Azerbaijan from 1816. They established settlements such as Yelenendorf, Annenfeld, Georgsfeld, 
Grinfeld, Eigenfeld and Traybenfeld, where they cultivated vineyards and also produced wheat, barley 
and vetch. To meet irrigation needs, the Germans relied on the expertise of the local population and 
constructed kahrizes with their assistance. The German settlers further improved the kahriz system 
by reinforcing the shafts with fired brick masonry, which enhanced their durability and reduced 
water losses. These efforts not only sustained agricultural productivity, but also demonstrated the 
adaptability and advancement of kahriz technology in the region (ibid.).

By the first quarter of the nineteenth century, the kahriz system had already become widespread 
across Azerbaijan. According to contemporary researchers of that period, the area irrigated by kahriz 
networks in Azerbaijan reached nearly 2,500 km². According to researchers, in the 1930s there were 
more than 1,500 kahrizes across Azerbaijan, collectively supplying about 25 m³ of water per second. 
According to the official records of 1938, there were 885 registered kahrizes in Azerbaijan, with a total 
discharge of 13,354 m³/s. The maps of 623 kahrizes across various districts of the country, excluding 
the Karabakh and Eastern Zangazur economic regions, are presented in the Bilingual National Atlas 
of Kahrizes in Azerbaijan.1

In recent decades, however, the extensive drilling of subartesian wells, technological shifts, declining 
funding to kahriz rehabilitation and maintenance, climate change and neglect have led to the 
deterioration of a large portion of these systems. Currently, the Azerbaijan State Water Resources 
Agency (ASWRA) has 8,713 subartesian wells on its balance sheet. Of these, 7,042 wells are used for 
irrigation, 1,618 for water supply and 53 for land reclamation.

1.2 Problem statement 

Climate change poses a critical challenge for Azerbaijan, a country contributing only 0.15 per cent of 
global greenhouse gas emissions, but highly vulnerable to droughts, floods and heat extremes due to its 
geography and climate. Since ratifying the United Nations Framework Convention on Climate Change 
(1995), Kyoto Protocol (2000) and Paris Agreement (2016), Azerbaijan has committed through its 
Nationally Determined Contributions to reduce emissions by 40 per cent by 2035 compared to 1990 
levels. Observed impacts already include temperature rise, decreased precipitation and intensified 
pressures on ecosystems, water resources and rural livelihoods. According to Azerbaijan’s Nationally 
Determined Contribution 3.0, over the past 23 years, the average temperature increase across the 
country has reached 1.1°C, while precipitation decreased by about 3.4 per cent over the last 10 

1 Caucasus Geo Survey, on behalf of IOM, developed the Bilingual Atlas of Kahrizes in Azerbaijan within the “Integrated Rural Development for IDP Communities 
in Azerbaijan Through Revitalization of Kahriz Water Supply System” project, implemented in 2018–2024 in cooperation with the State Committee for Refugees 
and Internally Displaced Persons of the Republic of Azerbaijan and with funding from the Korea International Cooperation Agency (KOICA). The atlas is 
available online via www.azkahriz.az.   



KAHRIZ SELECTION METHODOLOGY

5

years (Ministry of Ecology and Natural Resources, 2025). Future projections indicate that river flows 
may decline by 5–20 per cent under moderate warming (+2°C) and 30–35 per cent under severe 
scenarios (+4°C, –10% precipitation), threatening water, food and energy security. These trends 
underscore the urgency of accelerating adaptation measures, strengthening water management and 
mobilizing resources to safeguard Azerbaijan’s socioeconomic development and resilience.

In the mid-twentieth century, Azerbaijan utilized 450–525 million m³ of groundwater annually through 
kahrizes. Today, only 25–30 per cent of that water is still being used, meaning 350–400 million m³ 
of clean, high-quality kahriz water remains untapped each year. Reports confirm that with minor 
repairs and restoration, the total water discharge of kahrizes could increase by 0.259 m³/s (8.168 
million m³ annually). In regions such as Gazakh, Aghstafa, Tovuz, Shamkir, Goygol and Goranboy, these 
improvements could provide 8.168 million m³ of drinking water to the population at minimal cost. 
However, government authorities have not made significant efforts to tap into this potential.

One of the few actors in this field is the International Organization for Migration (IOM), which has 
rehabilitated nearly 200 kahrizes in the country over the past 25 years and was twice awarded the 
Energy Globe Award for this work, in 2012 and 2021 (United Nations Azerbaijan, 2021). Between 
2018 and 2024, 33 kahrizes were rehabilitated across Aghdam, Agjabedi, Barda, Fuzuli, Goygol, Gazakh 
and other districts by IOM with funding from the Korea International Cooperation Agency (KOICA). 

At the same time, the Government of Azerbaijan has integrated kahriz rehabilitation into strategic 
policy documents. The State Programme on the Great Return included kahriz assessments in 
its action plan, while the National Strategy on the Efficient Use of Water Resources defined the 
rehabilitation and reuse of kahrizes as a specific priority for 2024–2040 (President of the Republic of 
Azerbaijan, 2024). Furthermore, IOM and KOICA plan rehabilitation of additional kahrizes between 
2026 and 2030. 

However, a key challenge remains the absence of a unified methodology for determining which 
kahrizes should be prioritized and which selection criteria should be applied. To date, neither in 
Azerbaijan nor internationally has a standardized approach been established for selection of kahrizes 
for rehabilitation, which complicates the efficient allocation of resources.

1.3 Project objectives

This report was prepared within the framework of IOM’s project “Promoting Kahriz Rehabilitation 
for Enhanced Water-Related Climate Adaptation in Azerbaijan”, funded by the Sasakawa Endowment 
Fund and commissioned by the Azerbaijan State Water Reserves Agency. The purpose of this 
report is to develop a methodology for prioritizing kahrizes for rehabilitation, given the lack of such 
methodology. 

The report creates a decision-making tool that can be replicated and scaled up for the efficient 
utilization of financial and technical resources. The intended methodology aims to identify high-
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priority sites where the potential return on investment – with returns such as improved water 
supply, agricultural support and socioeconomic resilience – is expected to be the greatest to enhance 
national and regional water infrastructure programme effectiveness and impact. 

The report will assist in evidence-based policy and investment decisions at the national and subnational 
levels, and facilitate strategic planning in all water, agriculture and rural development areas. It will also be 
consistent with the gender equity and Integrated Water Resources Management (IWRM) provisions 
already present in national and global commitments, including the Sustainable Development Goals, 
especially SDG 6 (Clean water and sanitation) and SDG 5 (Gender equality).

The methodological framework developed and presented in this report is closely aligned with 
national policy priorities, particularly the above-mentioned National Strategy for the Efficient Use 
of Water Resources. This strategic document outlines a comprehensive set of measures aimed at 
strengthening national water security, promoting sustainability and ensuring equitable access to water 
for all sectors of society. Under Objective 9.3.2 of the Strategy, which focuses on “increasing water 
resources and utilizing alternative water sources”, specific emphasis is placed on the rehabilitation and 
reconstruction of kahriz systems as a means of reintroducing these traditional infrastructures into 
active use (President of the Republic of Azerbaijan, 2024). 
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The geographical boundaries for this study include some marginal economic regions of Azerbaijan, 
namely Ganja–Dashkasan, Gazakh–Tovuz and Karabakh. These regions were selected due to their 
historical reliance on traditional water systems such as kahrizes and the continued relevance of these 
systems for rural livelihoods and agricultural activities. They are grappling with challenges surrounding 
water insecurity and their issues have broad relevance when discussing the policy implications of 
post-conflict and rural revitalization efforts. 

Hence, the water profile for each selected region is presented below, providing an overall socioeconomic 
picture of the region and assessing its water resources with an emphasis on kahrizes.

2.1.	 Assessment approach
For preparation of water profiles of Ganja–Dashkasan, Gazakh–Tovuz and Karabakh economic regions, an 

assessment was carried out through a structured, multistage process designed to balance technical assessment, 

community knowledge and long-term sustainability considerations. The assessment approach is based on 

collection of preliminary information about the socioeconomic situation in the regions and the condition of their 

water resources; focus group discussions, surveys and public consultations during field visits to each region; and 

inspections of kahriz sites. Special attention was given to integrating gender perspectives, recognizing the critical 

role of women in water use and management, and ensuring their meaningful participation in decision-making 

processes.  

The assessment began with the collection of preliminary information about water resources, with an emphasis 

on kahrizes, including geographical, geological, hydrological, environmental and socioeconomic data from various 

sources. Existing maps, GPS coordinates, satellite imagery and topographical surveys were used to identify exact 

locations and understand spatial distributions, which in turn helped to analyse patterns of use, vulnerability to 

environmental conditions and potential interconnections among systems. Geological formations, soil permeability 

and fault lines were studied to assess stability and infiltration capacity, while hydrological parameters such as aquifer 

recharge, seasonal variation in flows and historical discharge records were examined to understand sustainability. 

Ecological data were also gathered on vegetation, fauna and the environmental impacts of kahrizes. Alongside 

these technical inputs, socioeconomic information was collected to evaluate the dependence of communities on 

kahrizes for drinking water, irrigation and livestock, including demographic characteristics, agricultural reliance 

and the preservation of traditional knowledge.

The second phase of the assessment focused on engagement with local authorities, water resource organizations 

and communities. Meetings with regional and municipal representatives, including officials from ASWRA, provided 

insight into current policies, past interventions and future strategies for water management. Importantly, 
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these discussions incorporated the perspectives of local managers and users of kahrizes, whose knowledge 

of historical usage patterns, maintenance practices and observed changes over time proved invaluable. Active 

involvement of community members fostered both practical understanding and a sense of ownership over future 

rehabilitation efforts. 

The third stage involved technical assessments of kahrizes. These site inspections focused on the degree of 

physical deterioration, water discharge capacity and structural safety. Hydro-morphological characteristics were 

analysed, including erosion, sedimentation and interactions between the kahriz and its surrounding landscape. 

Ecological contributions, such as vegetation health, soil moisture retention and biodiversity support were 

also noted. Infrastructure safety remained a core concern, with attention to risks of tunnel collapse, water 

contamination and hazards to nearby communities. Systematic documentation, including photographs, video 

footage and standardized technical templates created a comprehensive factual record for each site. 

A summary of the field visits conducted, including dates, locations and corresponding kahriz systems, is presented 

in the table below.

				    Table 1. List of visited kahriz sites

№ Date
Economic 

region
District Site

Name of 
kahriz

1 14–15 June 
2025 Gazakh–Tovuz Aghstafa Aghstafa city, Kirili, Eynalli, Hasansu, 

Ashagi Goyjali, Vurghun villages
Girili, Eynalli, Hasansu, 

Vurgun, Goyjali

2 14–15 June 
2025 Gazakh–Tovuz Tovuz Tovuz city, Ashagi Gushchu, Duz 

Gyrygly, Azafli, Alibeyli villages
Duz Girili, Mulkululi, 

Ashaghi Gushchu

3 14–15 June 
2025 Gazakh–Tovuz Shamkir Shamkir city, Chinarli, Sarkhanli, 

Irmashli villages
Chinarli, Sarkhanli, 

Irmashli, Harbi, Ismayil

4 23 June 2025 Ganja–
Dashkasan Samukh Samukh city, Giyasli, Bagmanlar, 

Aliushagi villages
Giyasli, Bagmanlar, 
Aliushagi kahrizes

5 24 June 2025 Ganja-
Dashkasan Goranboy Goranboy city, Safikurd, Garadaghli 

villages

Yargeldiler, Masjid, Rahibeyli, 
Lezgi kahrizes, Tatoglu-1, 

Karvansarayi kahrizes

6 25 June 2025 Ganja–
Dashkasan Naftalan Naftalan city, Gashalti village Gashalti, as well as 

Chekil and Bala2

7 26 June 2025 Karabakh Tartar Tartar city, Evoglu, Mamirli villages Evoglu, Mamirli

8 27 June 2025 Karabakh Aghdam Guzanli settlement, Korgishlag, 
Uchoglan, Ikinji Baharli villages

Chinarli, Shams, 
Garasu, Bala Bino, 

Deyirman

9 28 June 2025 Karabakh Fuzuli Abdurrahman, Ahmadalil, 
Shukurbeyli, Babi villages

Guruchay, Cherekand, 
Babi, Nasirli Bulaghi

2 The population using the Chekil and Bala kahrizes was also surveyed, but these kahrizes were not visited.
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General findings from Focus Group Discussions 
The focus group discussions revealed that kahriz systems, once central to rural water supply in 
Azerbaijan, have significantly declined due to neglect, infrastructure collapse and the widespread 
adoption of artesian wells. Although kahrizes are still used in limited cases, their role has diminished 
compared with the last two decades, when they were the most reliable, low-cost and electricity-
independent water sources.

Participants emphasized that while artesian wells have replaced kahrizes as the main source of water, 
they present high operating costs, dependence on electricity, frequent breakdowns and risks of 
groundwater depletion. In contrast, kahrizes are ecologically sustainable, energy-free and socially 
inclusive.

A key challenge identified is unequal access to water: some households still benefit from residual 
kahriz flows, but most rely on expensive alternatives such as wells, canals, or tanker deliveries. Many 
families face water insecurity, particularly during droughts and summer months.

The decline of kahriz systems was linked to over-extraction of groundwater by artesian wells, lack 
of coordinated water governance and insufficient investment in maintenance. At the same time, their 
neglect poses ecological and safety risks, including tunnel collapse, contamination and health hazards.

Stakeholders strongly supported the revival of kahrizes, highlighting their cultural heritage value and 
practical advantages. Suggested measures include technical rehabilitation, government and donor 
funding, legal protection and community-based management through Water User Associations 
(WUAs). Training and awareness programmes were also recommended in order to transfer knowledge 
to younger generations.

Overall, the discussions showed that while kahriz systems have deteriorated, they remain an important 
and viable complement to modern water infrastructure. Their restoration could enhance water 
security, strengthen resilience against climate change and preserve a unique cultural and ecological 
legacy in Azerbaijan’s rural areas. The full report on the focus group discussions is included in Annex 1.

Gender mainstreaming
This study used a gender-sensitive and community-based approach intentionally to incorporate 
factors of inclusivity, social equity and sustainability, in line with best practices from both an 
international and a national perspective. In general, women and men experience water-related issues 
differently (Balado-Naves and Suárez-Fernández, 2024; Bennett et al., 2008). Women particularly 
play a central role in household water use, hygiene and food preparation, and often participate in 
informal governance of that water system. To understand this better, it was important to conduct 
participatory rural appraisals, household surveys and focus group discussions, which included a wide 
range of perspectives, especially women’s perspectives, as they carry the main burden of water use 
globally for domestic use and household well-being (Global Water Partnership, 2021).
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However, it should be noted that the implementation of this project was challenging due to the weak 
involvement of the female population in the surveys, interviews and focus group discussions that 
were conducted. Most of the female members of communities who intended to share their views, 
opinions and knowledge with the project team, and thus contribute to the development of this 
report in gender and other contexts, unfortunately missed the project meetings. Since the females 
who directly shared their opinions and visions were fewer in number, the assessment team tried to 
fill this gap in part by learning about the status and opportunities of women from the male members 
of same communities or families involved in surveys and discussions. Additionally, the assessment 
team used statistical data about the female populations of those settlements where kahrizes and 
subartesian wells were in use by them, or where these sources of water have been used in the past. 
The probable number of women as (potential) users of kahrizes was calculated and estimated as well.

2.2 Ganja–Dashkasan economic region 

The Ganja–Dashkasan economic region in western Azerbaijan, home to approximately 597,800 
people as of 2024, is characterized by diverse natural conditions, semi-arid to temperate climate, 
and a strong reliance on water-intensive agriculture. This region includes the districts of Dashkasan, 
Goranboy, Goygol and Samukh, together with the cities of Ganja and Naftalan. In total, there are 
8,200 households headed by women in the villages of Goranboy and Samukh. In Naftalan, there are 
only 98 such households. The share of agriculture in female employment by rural settlements makes 
up 96.7 per cent in Samukh district, 95.4 per cent in Goranboy district and 95.5 per cent in Shamkir 
district. A part of the female labour force in the region, similarly to male labour, is involved in Ganja 
city (State Statistical Committee of the Republic of Azerbaijan, 2025a).

Historically, underground water sources such as kahrizes and artesian wells supplied rural populations, 
including both men and women engaged in household and farming activities. Many kahrizes of the 
region have been seriously damaged and even disappeared during the second half of the last century 
due to various factors, including the urbanization policy. Today, most rural users historically depending 
on subartesian or kahriz wells face additional challenges with irrigation and domestic supply, due 
to low river density and seasonal drying of small rivers. Between 2019 and 2023, total water 
consumption fluctuated between 468.7 and 637.8 million cubic metres annually, with agriculture 
accounting for 94–96 per cent of use. Domestic and industrial consumption remained relatively 
stable, while unproductive water losses from outdated infrastructure peaked at 196.3 million cubic 
metres in 2020, decreasing only slightly to 169.7 million cubic metres in 2023, highlighting the urgent 
need for modernization and improved management (ibid.)

Field surveys across Samukh, Naftalan and Goranboy districts reveal varied conditions and prospects 
for kahriz systems in western Azerbaijan. In Samukh, most of the 19 historical kahrizes have dried up 
or collapsed since the 1970s due to the widespread introduction of artesian and subartesian wells, 
industrial construction and declining groundwater levels. Full restoration is technically unfeasible in 
many villages, such as Aliushaghı and Baghbanlar, while partial rehabilitation in places like Sarkar and 
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Zazali is possible, but is unlikely to restore original capacity. Local communities now prefer new 
wells and modern water sources, although safety measures are needed for abandoned kahrizes that 
pose risks.

In Naftalan, residents favour rehabilitating existing kahrizes, particularly the Chakil system in Gashalti–
Garagoyunlu, which currently supplies about 90 per cent of village water needs and irrigates 400 
hectares. While the main kahriz meets most irrigation requirements, the secondary branch is 
blocked and is affected by nearby wells and irrigation runoff, necessitating tunnel cleaning and runoff 
management. Communities support State- or donor-funded restoration and emphasize monitoring, 
highlighting kahriz rehabilitation as key to expanding agriculture and alleviating seasonal water scarcity.

Goranboy hosts 28–30 kahrizes, with strong local support for rehabilitation due to superior water 
quality for irrigation and drinking. Notable examples include the Rahimbayli and Masjid kahrizes in 
Safikurd and the Karvansaray and Tatoglu kahrizes in Garadaghli. While some kahrizes suffer from 
reduced yields or structural collapse, communities actively maintain functional systems and are willing 
to contribute financially. Unlike wells, which often have high mineral content, kahriz water remains 
suitable for agriculture and domestic use. Overall, reactivating and rehabilitating kahrizes across these 
districts is technically and socially viable, offering sustainable water supply, enhanced agricultural 
productivity and reduced water scarcity.

Table 2 summarizes information about the population and gender distribution of settlements of the 
Ganja–Dashkasan region where kahrizes are located (Caucasus Geo Survey, 2021; State Statistical 
Committee of the Republic of Azerbaijan, 2025a). 
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			   Table 2. Ganja-Dashkasan: Population and gender distribution

№

D
is

tr
ic

t

Settlement
Kahriz 
status

Total 
population

Female population Male population

Absolute Percentage Absolute Percentage

1

G
or

an
bo

y

Ashaghi 
Aghjakand Not active 932 487 52.3% 445 47.7%

2 Garadaghli Active 3 175 1 536 48.4% 1 639 51.6%

3 Hajalli Not active 326 162 49.7% 164 50.3%

4 Kahrizli Not active 778 382 49.1% 396 50.9%

5 Kalak Not active 935 456 48.8% 479 51.2%

6 Khasadarli Not active 228 108 47.4% 120 52.6%

7 Khoylu Not active 2 119 1 032 48.7% 1 087 51.3%

8 Muzdurlar Not active 1 507 1 478 98.1% 29 1.9%

9 Qargujag Not active 767 369 48.1% 398 51.9%

10 Safikurd Active 4 816 2 325 48.3% 2 491 51.7%

11 Sarov Not active 949 445 46.9% 504 53.1%

12 Shafibayli Not active 367 170 46.3% 197 53.7%

13 Tatarli Active 2 124 1 006 47.4% 1 118 52.6%
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14
N

af
ta

la
n

Naftalan 
(city) Active 8 484 4 391 51.8% 4 093 48.2%

15 Gashalti 
Garagoyunlu Active 931 480 51.6% 451 48.4%

16 Gasimbayli Active 376 169 44.9% 207 55.1%

17

Sa
m

uk
h

Samukh (city) Not active 10 546 5 250 49.8% 5 296 50.2%

18 Ahmadbayli Not active 1 894 927 48.9% 967 51.1%

19 Aliushaghi Not active 1 707 821 48.1% 886 51.9%

20 Ashagi 
Aghasibayli Not active 542 255 47.0% 287 53.0%

21 Baghbanlar Not active 787 376 47.8% 411 52.2%

22 Fuzuli Not active 1 481 753 50.8% 728 49.2%

23 Giyasli Not active 504 250 49.6% 254 50.4%

24 Hajialli Not active 1 133 556 49.1% 577 50.9%

25 Lak Not active 1 477 713 48.3% 764 51.7%

26 Sarigaya Not active 1 030 528 51.3% 502 48.7%

27 Sarkar Not active 5 255 2626 50.0% 2 629 50.0%

28 Tatli Not active 1 017 504 49.6% 513 50.4%

29 Zazali Not active 643 322 50.1% 321 49.9%

30 Ziyadli Not active 2 441 1 227 50.3% 1 214 49.7%
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Agricultural expansion and crop diversification are notable trends, with cultivated areas growing by 
12.5 per cent from 2015 to 2023. Cereal crops dominate, especially wheat, while cotton and vegetable 
production have declined and perennial crops, including orchards and berries, have expanded. These 
shifts reflect both ecological adaptation and economic optimization, but increase reliance on secure 
water supplies. 

The region’s continued dependence on irrigation underscores the importance of adopting water-
saving technologies, rehabilitating traditional systems like kahrizes, strengthening WUAs and 
implementing integrated water resource management. Overall, Ganja–Dashkasan exemplifies the 
complex interactions between water availability, agricultural production and demographic pressures, 
where inefficiencies in irrigation infrastructure and growing demand present critical challenges for 
sustainable development.

Apart from other subfields of plant-growing such as wheat production, gardening and vegetable-
growing, the region of Ganja–Dashkasan is distinguished also for cotton-growing, a crop requiring 
more frequent and substantial watering. In Goranboy, the female labour force is widely involved in 
the cultivation of cotton. Another agricultural feature of the region is cultivation of tobacco, which is 
very water-consuming. This is undertaken in Goranboy district.

Destruction of kahrizes in Goranboy and Samukh districts has adversely affected crop production. 
The use of kahrizes in Samukh district halted years ago. In Samukh, cotton has not been cultivated 
since 2021. In Goranboy, where currently only one fifth of the old kahrizes are operating, many 
conflicts have occurred in recent years due to lack of irrigation water. The 65 per cent fall observed in 
the production of cotton in Goranboy in 2023 was related to the shortage in irrigation water (State 
Statistical Committee of the Republic of Azerbaijan, 2025a). 

In Safikurd village, one of biggest settlements of Goranboy district, where about 2,000 active women 
farmers dwell, water shortages worsened a few years ago due to the disruption of supply from the 
Garachay river. Although there are six kahriz systems in the village, only two of these are operational. 
This poses challenges for the welfare of the population, including the women farmers. Safikurd 
village regularly experiences conflicts of interest during the most intense irrigation periods. Women 
farmers are actively working in the cultivation of wheat, barley and rye, and also gather produce 
from orchards of cherry, apricot, peach, walnut and so on. Given the demographic potential and 
agricultural traditions of Safikurd village, improvements to its water supply are necessary.

According to the focus group discussions, water shortages have recently led to decreases in the 
cultivation of some crops in the villages of Gashalti–Garagoyunlu and Gasimbayli, which are included 
in the municipality of Naftalan. In total, 17 single women as heads of household dwell in these villages. 
Most women in Naftalan used to grow various vegetables in their courtyards. In the recent past, 
however, the engagement in vegetable-growing has sharply reduced. A significant fraction of irrigation 
water is used for the watering of trees and greenings. 
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2.3 Gazakh–Tovuz economic region 

The Gazakh–Tovuz economic region in north-western Azerbaijan is made up of the districts of 
Aghstafa, Gadabey, Gazakh, Shamkir and Tovuz. With an estimated population of 677,800 and a 
density of 96 inhabitants per km² as of 2024, the region is an agriculturally productive and strategically 
important area. According to the last two censuses, population growth rate in the region is positive. 
However, there is an out-migration, which is mostly related to socioeconomic difficulties. More than 
95 per cent of the women in Ganja–Tovuz economic region are engaged in agriculture. Traditionally, 
women have been very active in plant-growing (Allahverdiyeva, 2021). Some women are engaged in 
non-agricultural jobs, such as banking, administration and public sector work offered in Shamkir and 
Tovuz. There are 20,200 households in the villages of these three districts that are headed by women 
(State Statistical Committee of the Republic of Azerbaijan, 2025b). 

Favourable climatic and soil conditions support diverse crop production, driving high and 
growing irrigation demands. Between 2015 and 2023, total water consumption increased from                           
513.3 million m³ to 653.2 million m³, with agriculture accounting for over 96 per cent of use, while 
domestic and industrial consumption remained relatively stable. Water losses, driven by deteriorating 
infrastructure and inefficient distribution, peaked at 200 million m³ in 2021 and remained critically 
high at 151.3 million m³ in 2023, highlighting the need for modernization and improved governance 
(State Statistical Committee of the Republic of Azerbaijan, 2024). Surveys show that limited access 
to water is associated with reduction of incomes (60% of respondents) and health concerns (20% of 
respondents). 

Gazakh–Tovuz is the most kahriz-using region in the western part of Azerbaijan. A survey was 
conducted to gain more information about the benefits of this source of water in the opinions 
of the local communities. According to the survey, women in this region are still highly engaged in 
water collection and water use in their households. Some of them are also involved in water use for 
irrigation purposes. Kahrizes are mostly used to provide potable water. Some families also use kahriz 
water for irrigation purposes. 

The accessibility of kahriz water “has been deteriorated” over the last 15–20 years, according to the 
women. About 75 per cent of the respondents said they are “partly satisfied” with the current level 
of water supply from kahrizes, with 25 per cent expressing their satisfaction with this source. 

About one fourth of women farmers, meanwhile, said they periodically face water shortages, around 
four to six times a year, with most of the women adding that water scarcity in their households and 
farms depends greatly on specific weather conditions and other factors. Water scarcity in the region 
is felt the worst after August. About 80 per cent of women respondents said that more kahriz water 
is generally used during the low rainfall period of the year. About 70 per cent of female respondents 
confirmed that access to kahriz water becomes more challenging during droughts and low rainfall 
periods.
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The water from kahrizes is often collected by men, who drive their cars three or four days a week 
directly to the kahriz outlet. Single women household-heads also perform this task. Extreme weather 
conditions, especially rainy days, are unfavourable in terms of water-collecting. Locations of kahriz 
exits vary. Some residential houses are relatively close to kahriz exits, while most houses are quite far 
(from 1–3 km). In villages where there are few kahrizes, community members, mainly women, have 
a harder job to carry water from outlets to their houses. It takes up to 30 minutes to collect water 
from a kahriz. 

Almost all inhabitants of rural settlements in Aghstafa, Tovuz and Shamkir are concerned over the 
ecological conditions of kahriz wells. “Cleaning should be conducted in the kahriz wells”, they say, 
adding that “in most areas, the interior walls of kahriz tunnels are damaged and deteriorated”. The 
women of these villages add that the quality of kahriz water (higher water hardness) is also of some 
concern. Moreover, some digestive and other types of diseases found in Girili and other villages are 
said to relate to the pollution of kahriz wells with domestic garbage. In contrast, some respondents 
are very satisfied with the quality of kahriz water. Furthermore, the population in most villages, as 
witnessed, prefers kahrizes over subartesian wells. None of the interviewed kahriz users would shift 
to subartesian wells in the future.

In Aghstafa district, subartesian wells currently serve as the primary water source, but they do 
not fully meet local demand and are prone to frequent pump and transformer failures, resulting in 
interruptions and high operational costs. Consequently, there is an increasing interest in rehabilitating 
kahrizes, which are viewed as more sustainable and reliable. Among these, the Girili kahriz, historically 
delivering 100–150 litres per second, still shows significant discharge (40–50 l/s) despite blockages 
from limited maintenance. The Eynalli kahriz, with reduced flow of 10–15 l/s, is another candidate 
for restoration, while the Hasansu and Vurghun kahrizes are non-operational and require extensive 
technical rehabilitation. Restoring these systems could provide a more stable and cost-effective water 
supply for agriculture and households.

In Shamkir, 28 functioning kahrizes serve villages, such as Chinarli, Konullu, Yeni Heyat, Irmashli and 
Shishtepe, alongside 830 operational subartesian wells, which incur high energy costs. Villages, such 
as Chinarli and others, rely on kahrizes for 60–70 per cent of water demand, while for Tezekend and 
Garabaghli, it is 80 per cent. Regular floods, taking place since 2018, have reduced kahriz flows, and 
therefore have increased dependence on subartesian wells, despite their higher energy use and costs. 
Kahrizes remain ecologically sound and are primarily used for drinking and household purposes, while 
irrigation relies on subartesian wells. 

Rehabilitation efforts by IOM have improved several kahriz systems, but large-scale restoration is 
still needed. Proposed measures include reinforcing tunnels, constructing reservoirs and establishing 
centralized distribution to reduce reliance on subartesian wells and electricity costs associated with 
them.

The information about the population and gender distribution of the settlements of the Gazakh–
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Tovuz region, where kahrizes are located, is summarized in Table 3 (Caucasus Geo Survey, 2021; State 
Statistical Committee of the Republic of Azerbaijan, 2025b).   					                             

                              Table 3. Gazakh–Tovuz: Population and gender distribution

№

D
is

tr
ic

t

Settlement
Kahriz 
status

Total 
population

Female population Male population

Absolute Percentage Absolute Percentage

1

A
gh

st
af

a

Ashaghi Goyjali Not active 2 458 1 294 52.6% 1 164 47.4%

2 Eynalli Active 2 713 1 373 50.6% 1 340 49.4%

3 Girili Active 4 472 2 259 50.5% 2 213 49.5%

4 Hasansu Active 3 186 1 644 51.6% 1 542 48.4%

5 Khatai Not active 2 329 1 190 51.1% 1 139 48.9%

6 Tatli Not active 2 198 1 141 51.9% 1 057 48.1%

7 Vurghun Active 3 090 1 632 52.8% 1 458 47.2%

8 Yukhari Goychali Active 2 427 1 216 50.1% 1 211 49.9%

9

Sh
am

ki
r

Shamkir (city) Active 39 828 19 769 49.6% 20 059 50.4%

10 Abbasli Not active 3 482 1 781 51.1% 1 701 48.9%

11 Aghavashli Not active 2 228 1 078 48.4% 1 150 51.6%

12 Ashaghi Seyfali Active 7 120 3 542 49.7% 3 578 50.3%

13 Chinarli Active 7 233 3 736 51.7% 3 497 48.3%

14 Dallar Jayir Not active 6 009 3 000 49.9% 3 009 50.1%

15 Garajamirli Not active 6 075 2 941 48.4% 3 134 51.6%

16 Irmashli Active 4 911 2 409 49.1% 2 502 50.9%

17 Konullu Not active 5 071 2 482 48.9% 2 589 51.1%

18 Seyfali Not active 4 026 2 004 49.8% 2 022 50.2%

19 Shishtepe Active 6 439 3 119 48.4% 3 320 51.6%

20 Zayam Jirdahan Active 9 599 4 630 48.2% 4 969 51.8%
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21
To

vu
z

Tovuz (city) Not active 20 516 10 666 52.0% 9 850 48.0%

22 Alakol Not active 4 251 2 090 49.2% 2 161 50.8%

23 Alibayli Active 2 894 1 422 49.1% 1 472 50.9%

24 Ashaghi Gushcu Active 10 699 5 422 50.7% 5 277 49.3%

25 Azafli Active 1 861 933 50.1% 928 49.9%

26 Bayramli Not active 2 900 1 439 49.6% 1 461 50.4%

27 Duzgirigli Active 6 983 3 501 50.1% 3 482 49.9%

28 Gazigulu Not active 767 374 48.8% 393 51.2%

29 Yukhari Oysuzlu Not active 6 898 3 969 57.5% 2 929 42.5%

The Gazakh–Tovuz region is undergoing notable agricultural growth, supported by extensive irrigation 
infrastructure and expanding crop diversity. While the region holds strong potential for continued 
agro-economic development, it faces serious challenges related to water use efficiency, infrastructure 
degradation and environmental sustainability (Guliyev et al., 2016).

Farmers in Shamkir, Tovuz and Aghstafa are mostly engaged in cultivation of vegetables, including 
potatoes, melon- and gourd-growing, wheat cultivation and gardening. Almost all of these crops 
require large amounts of water, since they are grown in areas with a dry climate. Those working in 
orchards and gardens are particularly concerned about water availability. The villages, having both 
kahrizes and subartesian wells, are in a more advantageous position. 

Agricultural land has expanded by nearly 27 per cent over recent years, with cereals, particularly 
wheat, dominating at 37,881 hectares, while industrial crops like sugar beet and sunflowers have 
grown steadily. Vegetable, potato, melon and gourd cultivation declined, whereas perennial crops 
such as orchards, berries and vineyards expanded, reflecting a strategic shift toward higher-value, 
long-term production. Plant growing continues to be the most income-generating activity. The 
region’s increasing reliance on irrigation-intensive crops underscores pressures on water resources, 
emphasizing the need for modern water-saving infrastructure, strengthened WUAs and integrated 
planning to ensure sustainable water allocation. Diversification into commercial and perennial crops 
offers economic and climate-resilient benefits, but requires reliable irrigation, making efficient water 
management essential for supporting agricultural productivity and regional development.
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2.4 Karabakh economic region 

The Karabakh economic region, recently liberated, is located in the south-western part of Azerbaijan. 
The region holds strategic economic, cultural and agricultural significance. The region covers the 
districts of Aghjabadi, Aghdam, Barda, Fuzuli, Khojaly, Khojavend, Shusha and Tartar, as well as the city 
of Khankendi. As of 1 January 2024, the population of the region is estimated at 741,300 people, the 
majority of whom are still living elsewhere as internally displaced persons (IDPs). The region benefits 
from fertile lands and an extensive tradition of irrigated agriculture. However, it also faces serious 
challenges related to water efficiency, land degradation and infrastructure rehabilitation, following 
decades of neglect and conflict. 

It should be emphasized that some of the women lost their male family members or close relatives 
in the first and second Karabakh wars. Hence, many women in this region need more support than 
in other areas. At present, according to official statistics, agriculture accounts for 94.5 per cent of 
the employed female population in the rural settlements of Aghdam. In Fuzuli, the percentage is 93.1 
per cent and in Tartar, it is 95.9 per cent. In total, the number of households headed by women is 
8,200 in the villages of Aghdam, 4,400 in the villages of Fuzuli and 3,200 in the villages of Tartar (State 
Statistical Committee of the Republic of Azerbaijan, 2025c). 

In the territory of the modern-day Karabakh region, both male and female rural populations living 
in the plain areas used to benefit from kahrizes throughout history (Hajiyeva, 2008). Since the early 
1990s, following the First Karabakh War, kahrizes have not been used in most parts of the territory. 
However, the inhabitants of rural settlements situated far from the frontline have continued the 
tradition of kahrizes. For example, in Tartar and Aghdam, the share of kahrizes in water supply was 
relatively higher. Here, mostly women actively used kahrizes for domestic purposes. In a few villages 
of Fuzuli district, the tradition survived, but to a lesser extent.

Surveys and technical assessments across Aghdam, Fuzuli and Tartar districts highlight the critical 
situation of water supply for agriculture and the potential of kahriz systems as sustainable alternatives 
to energy-intensive wells. In Fuzuli, communities prioritize reliable irrigation, proposing new wells 
or pumping systems from the Bash Mil Canal, as most existing kahrizes are non-functional due to 
challenging soil conditions. Only a few rehabilitated kahrizes, such as Babi and Nasirli, continue to 
provide drinking water, while irrigation relies heavily on deep wells. Households face high costs, 
long distances for water collection and migration due to scarcity, indicating that selective kahriz 
rehabilitation alongside modern infrastructure could enhance both household and agricultural water 
security.

In Aghdam, 1,136 subartesian wells supply water at high operational costs (AZN  30,000–40,000  
per well annually),3 while declining groundwater levels threaten sustainability. For example,                              
only 15 per cent of old kahrizes are currently in use in Aghdam. Historically important kahrizes, such 

3 This estimate is based on calculations presented in the report titled “Cost-Benefit Analysis of Kahrizes and Sub-Artesian Wells”, which was prepared in 2025 
by Caucasus Geo Survey within the “Promoting Kahriz Rehabilitation for Enhanced Water-Related Climate Adaptation in Azerbaijan” project, implemented by 
IOM Azerbaijan and the Azerbaijan State Water Reserves Agency with funding from the Sasakawa Endowment Fund.
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as Emrah, Shamsi, Garasu and Chinarli have reduced flows or are non-operational, yet communities 
show strong interest in their restoration, particularly for irrigation of crops, such as alfalfa, cotton and 
wheat. Drinking water is effectively piped, but energy costs for wells remain high. 

In Tartar’s Evoglu village, a kahriz over 100 years old and the partially functional Mamirli kahriz once 
provided reliable water, but now fail to meet demand, forcing households to pay for water delivery 
from elsewhere. Rehabilitation of these systems could restore irrigation for up to 100 hectares and 
improve domestic water access.

The information about the population and gender distribution of the settlements of the Karabakh 
region, where kahrizes are located, is summarized in Table 4 (Caucasus Geo Survey, 2021; State 
Statistical Committee of the Republic of Azerbaijan, 2025c). 
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			   Table 4. Karabakh: Population and gender distribution

№

D
is

tr
ic

t

Settlement
Kahriz 
status

Total 
population

Female population Male population

Absolute Percentage Absolute Percentage

1

A
gh

da
m

Afatli Not active 845 417 49.3% 428 50.7%

2 Ahmadaghali Not active 1 342 668 49.8% 674 50.2%

3 Bash Garvand Active 2 175 1 095 50.3% 1 080 49.7%

4 Birinji Baharli Not active 347 168 48.4% 179 51.6%

5 Birinji Yuzbashili Not active 775 391 50.5% 384 49.5%

6 Chamanli Not active 3 956 1 913 48.4% 2 043 51.6%

7 Chullu Not active 942 481 51.1% 461 48.9%

8 Eyvazli Not active 721 382 53.0% 339 47.0%

9 Gahramanbayli Not active 505 265 52.5% 240 47.5%

10 Guzanli Not active 3 165 1 597 50.5% 1 568 49.5%

11 Hajimammadli Not active 833 407 48.9% 426 51.1%

12 Hajuturali Not active 726 354 48.8% 372 51.2%

13 Ikinci Baharli Active 1 471 722 49.1% 749 50.9%

14 Khindiristan Not active 899 457 50.8% 442 49.2%

15 Kolgishlag Active 336 166 49.4% 170 50.6%

16 Kudurlu Not active 187 100 53.5% 87 46.5%

17 Mirashelli Not active 857 415 48.4% 442 51.6%

18 Pashabayli Not active 767 377 49.2% 390 50.8%

19 Safarli Not active 402 200 49.8% 202 50.2%

20 Sarichoban Not active 872 437 50.1% 435 49.9%
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Fu

zu
li

Ahmadalilar Active 2 558 1 273 49.8% 1 285 50.2%

22 Ashaghi 
Abdulrahmanli Active 975 509 52.2% 466 47.8%

23 Evoglu Active 2 266 1 123 49.6% 1 143 50.4%

24 Kocharli Active 1 970 971 49.3% 999 50.7%

25 Mamirli Active 1 714 813 47.4% 901 52.6%

26 Shukurbayli Active 896 461 51.5% 435 48.5%

27 Yukhari 
Abdulrahmanli Active 1 976 997 50.5% 979 49.5%

Overall, while centralized systems and deep wells address basic needs, their high costs, declining yields 
and growing agricultural demand underscore the importance of kahriz rehabilitation. Prioritizing 
technically viable traditional systems – particularly historically high-yield kahrizes – offers a cost-
effective, sustainable strategy to support irrigation, household water security and agricultural resilience 
across these districts.

Water consumption in the Karabakh region has remained high over the past decade, driven 
almost entirely by irrigated agriculture. Taking into account that most of the territory was not 
under Azerbaijan’s control until 2020 and many areas are still inaccessible due to heavy landmine 
contamination, annual withdrawals ranged from 1,828.0 million m³ in 2022 to 1,602.7 million m³ in 
2023, with irrigation accounting for over 98 per cent of total use. Domestic consumption has been 
minimal, 7.8 million m³ in 2023, while industrial use is negligible or unreported. A major structural 
challenge is persistent water losses, accounting for 30–35 per cent of withdrawals and exceeding 
500 million m³ annually, caused by damaged canals, leakage and inadequate maintenance. Without 
infrastructure rehabilitation, improved management and monitoring, these losses threaten the 
sustainability of agricultural production (State Statistical Committee of the Republic of Azerbaijan, 
2025c).

Cropping patterns reveal both continuity and change. Cereals and legumes still dominate, despite 
having declined in the area, with wheat falling from 76,933 to 70,114 hectares, reflecting soil and market 
constraints. Cotton cultivation surged from 3,187 hectares in 2015 to 29,149 hectares in 2022, raising 
concerns due to its high water demand. Sugar beet production collapsed, while sunflower acreage 
doubled and vegetables remained stable. Perennial crops such as orchards and berries expanded 
from 5,608 to 7,062 hectares, with vineyards increasing modestly, signalling diversification toward 
high-value, market-oriented agriculture. Overall, the Karabakh region demonstrates high agricultural 
water dependency, evolving cropping systems and critical inefficiencies, highlighting the urgent need 
for integrated water resource management, infrastructure modernization and sustainable irrigation 
practices to ensure long-term agricultural productivity and water security.
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Traditional gravity-fed systems similar to Azerbaijan’s kahrizes operate across the Islamic Republic of 
Iran, Afghanistan, Pakistan, North Africa and parts of China. Despite technological advances, kahrizes 
have largely retained their traditional forms. Water extraction relies solely on gravity, offering energy-
efficient operation compatible with local knowledge. Nonetheless, annual government budgets allocate 
substantial funds for restoration and rehabilitation. However, the absence of scientifically grounded 
prioritization has occasionally led to inefficient allocation of resources. Implementing new technical 
operations requires comprehensive surveys, upstream–downstream assessments and subsequent 
reconstruction based on design findings. Prioritization is critical to ensure effective restoration and 
sustainable use.

Over the years, numerous studies have documented the degradation, repair and reconstruction 
processes of kahrizes. Brahimi et al. (2005) outlined the stages of kahriz analysis, including evaluation 
of upstream conditions, required services, privacy considerations and technical parameters necessary 
for proper reconstruction. Noshadi and Farhadi (2011) conducted field investigations of 34 kahrizes 
(qanats) in the arid and water-scarce Yazd province of the Islamic Republic of Iran, analysing 
deterioration, sedimentation, erosion, collapse and floor damage. Initial studies encompassed 
meteorology, hydrology, physiography, hydrogeology, geology and upstream water requirements. 
Longitudinal profiles were drawn, slopes were calculated and watershed interventions were designed 
for upstream areas. 

Modern decision-making frameworks, including fuzzy multicriteria decision analysis (MCDA), have 
enhanced the prioritization of water resource projects. The integration of fuzzy logic into MCDA 
allows complex evaluation using linguistic preferences and expert judgment (Amiri, 2010; Cavallaro, 
2010). Raju et al. (2000) applied five decision-making methods – PROMETHEE-2, ELECTRE III, 
EXPROM-2, ELECTRE-4 and adaptive programming (CP)4 – to prioritize water projects in Huesca, 
Spain. Mohammadi et al. (2013) evaluated dam construction projects in Chaharmahal and Bakhtiari 
provinces in the Islamic Republic of Iran using ELECTRE III, minimax, weighted distances, least squares 
and the analytical hierarchy process (AHP),5 confirming ELECTRE III as the most robust method.

Hierarchical analysis, particularly in the context of data mining, enables the organization of information 
across multiple levels, revealing patterns and relationships for strategic planning (Van Wyk et al., 
2019). This is often achieved by breaking down a problem into constituent factors and arranging them 
in a multilevel structure, similar to the AHP. This structure helps in comprehending complex data 
sets by showing how elements are interrelated across different tiers, which is valuable for applications 
like consumer segmentation and pattern recognition. Ghahremani (2014) applied AHP to determine 
the optimal locations for excess kahriz water to recharge aquifers in Razavi Khorasan province in the 

4 PROMETHEE-2, ELECTRE III and EXPROM-2 are all multicriteria decision-analysis (MCDA) methods used to rank alternatives, while ELECTRE-4 is a related 
method. Adaptive programming (CP) is a technique for eliciting preferences and parameters within these methods.  Specifically, PROMETHEE-2 provides a 
complete ranking, PROMETHEE-I provides a partial ranking and EXPROM-2 is an extension that generates alternative rankings based on net flow values. ELECTRE 
methods use concordance and discordance values, while ELECTRE III, IV and other versions involve complex algorithms like ascending and descending distillations. 
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Islamic Republic of Iran. Using weighted maps, she classified zones into three categories, revealing 
that only 0.36 per cent of qanats and 0.01 per cent of springs had recharge potential. Bahramlou and 
Abbasi (2010) highlighted that the drying of kahrizes due to poor management was a principal reason 
for village abandonment in Hamedan province in the Islamic Republic of Iran. Zarchesham et al. (2011) 
integrated geographic information system (GIS) and decision support systems to identify suitable 
areas for flood spreading, assessing weighted maps for sub-area desirability. They evaluated various 
scenarios using weighted maps and assessed the average desirability of sub-areas to determine the 
best locations for flood spreading. Nouri and Sharifi (2009) and Zare et al. (2013) demonstrated the 
applicability of MCDA for water resource management and artificial recharge feasibility. Ramezani-
Mehrian et al. (2012) combined fuzzy logic with the TOPSIS6 method  to select optimal locations for 
artificial recharge in Abkhavan, showcasing the synergy of GIS, fuzzy logic and MCDA.

In a recent case study, Shanbadian and Mogholi (2023) analysed kahrizes in Siraf city in the Islamic 
Republic of Iran, evaluating length, well diameter, distance from urban centres, safety and water flow 
using fuzzy ANP7 in Super Decision software. GIS-based maps and weighted criteria enabled the 
identification of the most suitable kahriz for investment. The results indicate that the water discharge 
rate criterion with rank 1 has the highest priority for revitalization and reconstruction. Rainfall criteria 
with rank 2, population with rank 3, cultivated area with rank 4, chemical quality of water with rank 
5, distance from waterway with rank 6, length of aqueduct with rank 7 and depth of aqueduct with 
rank 8 are the next priorities. These studies illustrate the growing importance of evidence-based 
prioritization in restoration planning.

A hierarchy diagram was used to prioritize the revitalization and restoration of significant qanats in 
Southern Khorasan (Asgharpour, 2013; Saaty, 1980; Schenkerman, 1994).

Overall, the literature and international experience converge on key principles for sustainable kahriz 
management: the integration of traditional and modern systems; participatory governance; data-driven 
decision-making; institutional support; and economic instruments to incentivize efficiency. These 
principles provide a robust foundation for the prioritization, restoration and sustainable operation 
of underground water networks, ensuring both long-term water availability and preservation of 
cultural heritage.

Based on the above, for the prioritization of Azerbaijan’s kahrizes, it is suggested that MCDA 
scoring be applied, weighted by stakeholders and local experts. Rehabilitated kahrizes should be 
incorporated into district-level IWRM plans alongside wells and canals to reduce energy dependence 
and losses while diversifying supply. Comparative practices from the Islamic Republic of Iran (Madani, 
2014), Oman (Al-Ghafri, 2009), Spain and Morocco (Giordano and Villholth, 2007) and India (Shah, 
2009) further demonstrate that traditional groundwater systems can be sustainably managed by 
integrating technical modernization, participatory governance, monitoring, legal support and financial 
incentives.									       

5 The analytical hierarchy process (AHP), introduced by Thomas L. Saaty in the 1970’s, is widely recognized for multi-objective decision-making. By decomposing 
complex problems and considering criterion interactions, AHP facilitates structured decision-making.

6 The Technique for Order of Preference by Similarity to Ideal Solution is a multicriteria decision analysis method, which was originally developed by Hwang and 
Yoon in 1981 with further developments by Yoon in 1987 and Hwang, Lai and Liu in 1993.

7 The fuzzy ANP (analytic network process) method is a decision-making technique that combines the flexibility of the ANP with fuzzy logic to handle subjective 
judgements and uncertainty.
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The methodological design adopted in this study is not only grounded in local realities, but also 
draws on established international practices in water resource management and infrastructure 
planning. Recognizing that the rehabilitation of kahriz systems is a complex process requiring the 
integration of socioeconomic, technical and gender-sensitive considerations, it was essential to review 
existing methodological approaches and select those most appropriate for the Azerbaijani context. 
In particular, GIS and MCDA have been identified as highly suitable tools for supporting evidence-
based decision-making, ensuring that selection criteria are transparent, reproducible and aligned with 
broader goals of sustainability and equity.

The adoption of a two-tiered selection approach – first shortlisting based on socioeconomic 
indicators, followed by in-depth technical evaluation – is of particular importance in contexts where 
financial resources and time are limited. This sequence reduces the need for expensive and time-
consuming fieldwork at an early stage, while ensuring that only those kahrizes with the strongest 
socioeconomic justification are subject to detailed technical assessment. Such an approach mirrors 
global best practices in infrastructure prioritization and water governance, where staged evaluation 
processes are widely employed to balance efficiency with inclusivity. According to Malczewski 
(2006), the integration of GIS with MCDA provides a powerful framework for spatial decision-
making, allowing for the incorporation of multiple data sets and stakeholder perspectives. Similarly, 
Hajkowicz and Higgins (2008) note that MCDA is particularly effective where trade-offs between 
competing objectives, such as social benefits, economic returns and environmental sustainability, 
must be negotiated transparently.

Within the Azerbaijani context, this methodology is especially relevant. Kahrizes are not only a 
technical water supply system, but also a sociocultural heritage that supports rural livelihoods. Many 
rural households still rely on kahrizes for drinking water, small-scale irrigation and domestic purposes. 
At the same time, demographic shifts, outmigration and changing agricultural practices have left 
some kahrizes abandoned, while others continue to play a critical role in community resilience. A 
structured, data-driven selection methodology ensures that scarce financial resources are invested 
in those systems that can deliver the greatest benefits, particularly in regions facing acute water 
scarcity due to climate variability. By linking statistical data, settlement patterns and socioeconomic 
indicators to hydrogeological assessments, the proposed framework directly supports the strategic 
management of these traditional systems within modern water governance.

Another essential dimension of this methodology is the systematic integration of gender 
considerations. International literature consistently emphasizes that water management interventions 
that overlook gender dimensions risk undermining both equity and long-term sustainability. In rural 
contexts, women and girls are typically responsible for water collection, hygiene and household water 
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management. According to FAO (2012), these responsibilities impose significant time and physical 
burdens, which in turn constrain educational opportunities for girls and reduce women’s participation 
in economic activities. By integrating gender-sensitive indicators into the kahriz selection process, 
such as disaggregated data on water use, assessments of safety risks, and consultations with women 
and girls, the methodology ensures that rehabilitation projects address the differentiated needs of 
community members. This not only enhances social equity, but also strengthens project ownership 
and long-term viability.

The methodology also reflects a broader trend in climate adaptation and sustainable rural 
development. As water scarcity intensifies in semi-arid regions, traditional systems like kahrizes are 
increasingly viewed as valuable, low-energy and community-managed solutions that complement 
modern infrastructure. The interdisciplinary approach employed here – combining socioeconomic 
shortlisting, gender inclusion, hydrogeological assessment and technical field verification within a 
GIS–MCDA framework – aligns with international best practices for nature-based and community-
driven adaptation strategies. Such an approach provides both a rigorous analytical foundation and the 
flexibility to incorporate local knowledge, thereby bridging the gap between scientific assessments 
and indigenous practices.

By synthesizing these different dimensions, the proposed methodological framework for kahriz 
rehabilitation ensures that interventions are technically feasible, socially inclusive and environmentally 
sustainable. It creates a pathway for transparent and evidence-based prioritization, contributing not 
only to efficient resource allocation, but also to the broader objectives of rural resilience, equitable 
development and climate adaptation in Azerbaijan.

Methodology for selection of kahrizes for rehabilitation is divided into two main categories: 
Socioeconomic and Technical criteria. In the first step, potential socioeconomic benefits from kahriz 
rehabilitation are evaluated based on the secondary sources (historical data, statistics, official records, 
etc.) In the second step, the shortlisted kahrizes are visited to verify information (location and name 
of a kahriz, its length, number of wells and distance between them, depth of the upper and lower 
wells, type of aquifer, age, lithological composition and depth of its base), and its structural condition 
and potential for its successful rehabilitation are evaluated based on the technical analysis. These 
criteria translate the results of fieldwork, analytical procedures and sustainability considerations into 
a structured assessment framework. 

Each criterion has been assigned a relative score according to its role in decision-making. These scores 
are expressed on a scale from 1 to 5:

	 • 1 – very low importance
	 • 2 – low or moderate importance
	 • 3 – moderate importance
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	 • 4 – high importance
	 • 5 – critical importance
Each criterion has been assigned a weight (1, 1.5 or 2) according to its level of importance. The 
maximum score for the socioeconomic criteria is 100 and the maximum for technical criteria is 50 
points. Based on the cumulative scores, ASWRA can make an informed decision to prioritize kahrizes 
for rehabilitation.

For socioeconomic criteria, the prioritization intervals for shortlisting are defined as follows:

	 • 0–25 points – very low priority
	 • 26–50 points – low priority
	 • 51–70 points – medium priority
	 • 71–90 points – high priority
	 • 91–100 points – very high priority

For technical criteria, the prioritization intervals for selection are defined as follows:

	 • 0–10 points – very low priority
	 • 11–20 points – low priority
	 • 21–30 points – medium priority
	 • 31–40 points – high priority
	 • 41–50 points – very high priority
This approach allows for systematic, transparent and sustainable decision-making in the restoration 
and conservation of kahrizes. Descriptions of each socioeconomic criterion are provided in Table 5, 
with its scoring guide in Table 6. Descriptions of each technical criterion are provided in Table 7, with 
its scoring guide in Table 8.
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			   Table 5. Description of socioeconomic criteria

№ Criterion Description Data Source W

1
Drinking 
Water 
Demand

This criterion evaluates the total drinking water demand 
of the population of a settlement where the kahriz is 
located. The demand is calculated based on a normative 
per capita consumption of 120–160 litres per person per 
day, multiplied by the settlement’s population.

Official statistics from 
District Executive 
Authorities, State Statistical 
Committee, municipal 
records and household-level 
surveys.

2

2

Drinking 
Water 
Demand 
Relief

This indicator reflects the extent to which the kahriz 
water meets the community’s overall drinking water 
demand. It is calculated as the ratio of the kahriz’s 
historical daily discharge volume (litres/day) to the total 
daily drinking water demand of the population (litres/day).

Demand Relief = (Daily kahriz historical discharge volume 
/ Total daily water demand) ×100%

Thus, the indicator expresses the contribution of the 
kahriz to meeting the community’s drinking water needs 
in percentage terms.

Official statistics from 
District Executive 
Authorities, State Statistical 
Committee, municipal 
records and household-level 
surveys.

2

3

Irrigation 
Water 
Demand 
Relief

This examines the degree to which agricultural livelihoods 
in the settlement depend on kahriz water. It looks at 
the intensity of irrigation demand, crop types cultivated 
and the reliance of farming households on kahriz versus 
canals, rainfall, or pumping. Communities with limited 
or unreliable irrigation water sources are prioritized, 
especially where kahriz water ensures food production 
and income generation. Unlike parameters that can be 
quantified through specific equations, this criterion was 
not evaluated using a fixed formula, since the relationship 
between irrigation dependence and kahriz water 
availability is shaped by through field observations and 
expert assessment.

Ministry of Agriculture 
records, municipality data, 
farmer interviews, land use 
maps and field inspections.

1.5

4
Agricultural 
Land Served

This measures the potential scale of agricultural benefit 
from kahriz rehabilitation, typically expressed in hectares 
of farmland irrigated. The larger the irrigated area, the 
greater the positive impact on food security, income 
and employment. However, prioritization also considers 
whether smaller plots cultivated by vulnerable or 
subsistence households might generate higher social 
returns compared with large commercial fields.

Cadastral maps, land 
registry offices, municipal 
agricultural departments, 
satellite imagery (GIS-based 
estimation).

1
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5
Secondary 
Benefits 

This criterion accounts for indirect socioeconomic 
or hydrological benefits that extend beyond the host 
settlement. For example, rehabilitating a kahriz in a 
community with sufficient water may reduce local 
dependency on canal water, thereby freeing that canal 
water to be diverted to neighbouring villages suffering 
from shortages. 

Water management records 
of ASWRA, canal operation 
data, expert consultations 
and inter-community 
assessments.

1.5

6 Usage Type

This distinguishes whether the kahriz serves solely for 
irrigation or for both irrigation and drinking purposes. 
Systems that support multiple uses (especially household 
drinking water, livestock watering and irrigation 
combined) are generally assigned higher priority, as they 
provide a broader range of socioeconomic and livelihood 
benefits.

Municipal records, minutes 
of community meetings, 
archives of the Ministry 
of Ecology and Natural 
Resources (Ecological 
Exploration Service).

1.5

7

Historical 
Water 
Discharge 
Rate

Reflects the latest water flow data (litres/sec). If there 
is no such information, moderate discharge should 
be assumed. It is used to assess trends, reliability and 
potential long-term sustainability of the water source.

Historical hydrological 
records of ASWRA, 
Ministry of Ecology 
and Natural Resources 
(Ecological Exploration 
Service) or other archives if 
they exist.

1.5

8
Alternative 
Water 
Sources

Evaluates whether the community has access to other 
reliable water sources, such as canals, artesian wells, 
springs, reservoirs, or piped municipal supply. If alternative 
water sources are scarce, unreliable, or costly, the kahriz 
becomes a higher priority for rehabilitation. Where 
multiple alternative sources exist, the relative importance 
of the kahriz may be lower.

Records from ASWRA, 
municipality water supply 
records, household surveys, 
hydrogeological maps, field 
inspections.

1.5

9
Net Present 
Value 

This criterion evaluates the long-term economic 
justification of kahriz rehabilitation based on the net 
present value (NPV) derived from cost–benefit analysis.8 
NPV represents the difference between the present value 
of expected benefits (e.g. improved water availability, 
reduced water collection costs, increased agricultural 
productivity) and the present value of rehabilitation and 
maintenance costs. By considering the most conservative 
NPV value calculated for each region analysed in the 
report (Gazakh–Tovuz, Karabakh and Ganja–Dashkasan 
economic regions), this indicator ensures that only 
economically viable investments are prioritized. A higher 
NPV reflects stronger financial sustainability, more 
efficient allocation of public funds and greater potential 
for socioeconomic returns at the community and regional 
levels. For the purposes of this methodology, only two 
values are considered – positive and negative NPV.

Cost–benefit analysis 
report. 2

8 The report titled “Cost-Benefit Analysis of Kahrizes and Sub-Artesian Wells” was prepared in 2025 by Caucasus Geo Survey within the “Promoting Kahriz 
Rehabilitation for Enhanced Water-Related Climate Adaptation in Azerbaijan” project, implemented by IOM Azerbaijan and the Azerbaijan State Water Reserves 
Agency with funding from the Sasakawa Endowment Fund.
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10
Access for 
Vulnerable 
Groups 

This criterion measures the share of vulnerable groups in 
the overall population of a settlement where the kahriz is 
located. It evaluates whether rehabilitation of the kahriz 
will directly or indirectly benefit socially vulnerable and 
disadvantaged groups. Vulnerable groups include, but 
are not limited to children and adolescents, women and 
girls, elderly, persons with disabilities, migrants, refugees 
and asylum-seekers, IDPs and other marginal groups. 
Prioritization is given to projects that promote equitable 
access, reduce gendered burdens of water collection and 
strengthen the resilience of marginalized groups.

Municipal records, official 
statistics from District 
Executive Authorities, 
disaggregated household 
surveys, reports of State 
Statistical Committee.

1

11

Local 
Government 
Interest and 
Capacity

Evaluates whether local authorities (municipalities, 
district executive bodies, local ASWRA departments) 
have previously been engaged in kahriz rehabilitation or 
related rural water management activities, and whether 
they demonstrate the institutional capacity to support, 
coordinate and sustain such interventions. While interest 
alone may not determine the selection, prior involvement, 
technical experience and administrative capacity of local 
governments can significantly influence the long-term 
success and sustainability of rehabilitation efforts.

Minutes of meetings with 
local authorities, official 
letters of support.

1.5

12
Community 
Interest and 
Capacity 

Assesses the degree of willingness among community 
members to participate in kahriz restoration and 
maintenance activities. This includes readiness to 
contribute labour, materials, or in-kind support, as well 
as to form or strengthen community-based water user 
groups. While not decisive for State authorities, high 
levels of community motivation reduce operational costs, 
increase ownership and enhance the sustainability of the 
investment. Also, this considers the community’s prior 
track record in undertaking collective infrastructure 
projects (e.g. WUAs, cooperative irrigation management, 
or past kahriz maintenance). Communities with 
experience in organizing, mobilizing and sustaining such 
initiatives are more likely to ensure long-term functionality 
of rehabilitated kahrizes.

Minutes of community 
meetings, reports of focus 
group discussions and 
records from previous 
similar projects.

1

13
Kankan 
Availability 

Kankans are skilled local masters with specialized 
knowledge of kahriz construction and maintenance. 
Their availability in the district is crucial for successful 
restoration and long-term functionality. Where such 
expertise is absent, rehabilitation may be more costly or 
less sustainable, requiring external technical support.

Minutes of community 
meetings, list of kankans 
involved in previous 
IOM-implemented 
or government-led 
rehabilitation projects.

1
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14
Cultural-
Historical 
Significance 

This criterion evaluates the cultural, symbolic and heritage 
significance of a kahriz. In addition to its intangible 
value as a source of tradition, communal identity and 
intergenerational knowledge transfer, the assessment 
also considers whether the kahriz is recognized by 
official institutions. Specifically, the presence of historical 
or cultural monuments in its vicinity, its inclusion in 
the official inventory of the Ministry of Culture, or 
its recognition as part of local heritage are taken into 
account. Restoring such kahrizes provides practical 
benefits, while also safeguarding tangible and intangible 
cultural heritage, fostering community pride and 
strengthening cultural continuity.

Ministry of Culture’s 
inventory, records of 
municipalities and District 
Executive Authorities, 
academic and news articles, 
minutes of community 
meetings.

1

 				  

			   Table 6. Scoring guide for socioeconomic criteria

Criterion Scores

# Title 1 2 3 4 5

1
Drinking 
Water 
Demand

0–60,000 l per 
day 

60,000–120,000 
l per day

120,000–
180,000 l per 
day

180,000–
240,000 l per 
day

More than 
240,0000 l per 
day

2

Drinking 
Water 
Demand 
Relief

<20%: Kahriz 
contributes 
very little to 
community 
water needs.

21–40%: Minor 
contribution; 
most of the 
water come 
from other 
sources.

41–60%: 
Moderate 
contribution; 
partially 
reduced 
reliance on 
alternative 
sources.

61–80%: 
Significant 
contribution; 
substantially 
relieved 
community 
water needs.

>80%: Kahriz 
meets almost 
all community 
drinking water 
needs.

3

Irrigation 
Water 
Demand 
Relief

<10%: Kahriz 
contributes 
very little 
to irrigation 
needs; most of 
the irrigation 
water come 
from alternative 
sources.

10–25%: Minor 
contribution; 
only a small 
portion of 
irrigation 
demand is met.

26–50%: 
Moderate 
contribution; 
kahriz partially 
satisfies 
irrigation 
requirements.

51–70%: 
Significant 
contribution; 
kahriz meets 
most of the 
irrigation 
demand.

>70%: Kahriz 
almost fully 
satisfies the 
irrigation water 
needs of the 
community.

4
Agricultural 
Land Served

<25 ha 25–50 ha 50–100 ha 100–200 ha >200 ha
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5
Secondary 
Benefits

No observable 
secondary 
benefits; 
rehabilitation 
does not 
improve water 
availability or 
socioeconomic/
hydrological 
conditions 
beyond the host 
community.

Minor 
secondary 
benefits; limited 
impact on 
neighbouring 
communities or 
regional water 
management.

Moderate 
secondary 
benefits; some 
reduction in 
external water 
stress.

Significant 
secondary 
benefits; 
noticeably 
improves water 
availability for 
neighbouring 
communities.

Very high 
secondary 
benefits; 
major positive 
impact on 
regional water 
management 
and 
intercommunity 
cooperation.

6 Usage Type Irrigation only – Irrigation and 
drinking –

Irrigation, 
drinking, and 
husbandry

7

Historical 
Water 
Discharge 
Rate

<5 litres/sec, 
very low 5–10 l/s, low 11–20 l/s, 

moderate 21 –30 l/s, good >30 l/s, very 
good

8
Alternative 
Water 
Sources

Many reliable 
alternatives

Several reliable 
alternatives

Some 
alternatives, 
unreliable

Few, insufficient 
alternatives

Almost no 
alternatives 

9
Net Present 
Value

Negative – – – Positive

10
Access for 
Vulnerable 
Groups 

0–10% 11–25% 26–40% 41–55% 56–70%

11

Local 
Government 
Interest and 
Capacity

No interest or 
capacity; local 
authorities have 
not participated 
in water 
management or 
kahriz projects.

Low interest/
capacity; 
minimal prior 
involvement, 
limited 
technical or 
administrative 
capacity.

Moderate 
interest/
capacity; 
some past 
involvement 
and basic 
institutional 
support.

High interest/
capacity; 
experienced 
in water 
management, 
capable of 
coordinating 
and sustaining 
interventions.

Very high 
interest/
capacity; strong 
institutional 
experience, 
technical 
expertise 
and active 
engagement 
in prior kahriz 
or rural water 
projects. 
Support letters 
from local 
authorities. 
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12
Community 
Interest and 
Capacity 

Passive or 
opposed.

Very weak 
interest; has 
not participated 
in water 
management or 
kahriz projects. 

Moderate, 
divided 
opinions; 
minimal prior 
involvement in 
water. 

Strong 
motivation, 
commitment; 
some past 
involvement.

Very high 
motivation, 
involvement 
in past kahriz 
projects; 
ownership over 
rehabilitated 
kahrizes; 
track record 
of organized 
collective 
action. 

13
Kankan 
Availability 

None available. 1–2 kankans, 
low skills.

3–4 kankans, 
limited 
expertise.

4 kankans, 
adequate 
expertise.

5–6 kankans, 
highly skilled. 

14
Cultural–
Historical 
Significance

No known 
cultural–
historical 
relevance; 
regarded 
only as a 
functional water 
infrastructure 
without 
symbolic 
or heritage 
significance.

Minimal 
cultural–
historical 
references; 
weak or indirect 
connection to 
heritage.

Some cultural–
historical 
associations 
exist (e.g. 
linked with 
local events or 
traditions), but 
documentation 
is limited.

Included in 
regional/
local heritage 
registers or 
mentioned 
research 
studies. Widely 
acknowledged 
by the 
community 
as historically 
important.

Listed in 
the national 
cultural heritage 
inventory 
or directly 
associated with 
a nationally 
recognized 
historical 
monument. 
It has clear 
evidence of 
long-standing 
historical 
relevance and 
cultural value.

			   Table 7. Description of technical criteria

# Criterion Description Data source W

1

Current 
Water 
Discharge 
Rate

Measures the present water flow (litres/sec) from the 
source. Helps to evaluates whether the current flow is 
sufficient to meet drinking and/or irrigation demands, 
considering seasonal variability.

On-site flow measurements. 2

2
Water 
Quality

This criterion is scored exclusively on the basis of 
accepted water quality standards. The assessment must 
rely on official laboratory findings regarding the suitability 
of water for drinking and/or irrigation purposes.

Water sampling and 
ASWRA laboratory water 
testing

2

3
Water 
Reservoirs

Evaluates the availability and capacity of nearby reservoirs 
to support or supplement the kahriz water if needed 
during seasonal fluctuations or emergencies.

Site inspections, reservoir 
maps, records from 
ASWRA and Ministry 
of Ecology and Natural 
Resources.

1
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4
Recharge 
Condition

This criterion considers the water sources feeding the 
kahriz (e.g. aquifer, rainfall, river) and evaluates their 
current and projected sustainability. At the same time, it 
assesses the recharge zone’s condition, whether or not 
there are environmental degradations or obstructions 
(e.g. land use changes, construction, pollution) that may 
reduce recharge efficiency.

Site inspections, 
hydrogeological surveys, 
groundwater monitoring, 
rainfall records, geological 
maps, satellite imagery, 
GIS analysis and local 
municipality land use plans.

2

5 Safety Risks
Assesses risk of structural collapse, contamination, or 
hazards to people and the environment. Considers both 
immediate dangers and longer-term stability risks.

Kahriz tunnel inspection, 
hazard assessments, 
accident/incident records, 
visual field surveys.

1

6
Inactivity 
Duration 

Records how long the kahriz has been non-functional. 
Longer inactivity may indicate higher rehabilitation needs 
or possible irreversible damage (10, 20+ years).

Historical hydrological 
records of ASWRA, 
Ministry of Ecology 
and Natural Resources 
(Ecological Exploration 
Service) or other archives, 
minutes of community 
meetings, municipality 
archives.

1

7
Structural 
Condition 

This criterion evaluates the overall condition and 
restoration prospects of the kahriz system by assessing 
structural integrity, technical feasibility of rehabilitation 
and projected time to system collapse. It examines the 
physical condition of kahriz components such as shafts, 
tunnels, wells and outlets, identifying whether they are 
intact, partially damaged, or collapsed, which is critical 
for determining rehabilitation scope and cost. It also 
considers technical challenges, engineering complexity and 
the likelihood of successful restoration.

Hydrogeological, 
engineering–geological 
and geomorphological 
observations, geodetic 
measurements.

1

				    Table 8. Scoring guide for technical criteria

Criterion Scores

# Title 1 2 3 4 5

1

Current 
Water 
Discharge 
Rate

<1 litre/sec, 
very low 1–4 l/s, low 5–9 l/s, 

moderate 9–14 l/s, good >15 l/s, very 
good

2
Water 
Quality

Unsafe, not 
suitable for any 
use (drinking or 
irrigation).

Only suitable 
for irrigation, 
unsafe for 
drinking or 
livestock use.

Suitable for 
irrigation and 
husbandry, 
safe for crops 
and livestock, 
not for human 
consumption.

Drinkable 
after boiling 
or filtration, 
requires 
treatment 
before human 
consumption.

Drinkable, 
safe for 
direct human 
consumption 
without 
treatment.
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Criterion Scores

# Title 1 2 3 4 5

3
Water 
Reservoirs

No reservoirs 
within reach.

Very far (>5 
km)

Moderate 
distance (2–5 
km)

Nearby (<2 km) Adjacent 
reservoir.

4
Recharge 
Condition

No sustainable 
recharge, 
severely 
degraded 
zone (heavily 
impacted by 
construction, 
pollution, or 
blockage).

Weak or 
seasonal 
recharge 
(recharge 
occurs only 
seasonally or 
at low rates), 
degraded zone 
with major 
risks (significant 
degradation or 
obstruction).

Moderate 
recharge 
(long-term 
sustainability 
is uncertain), 
moderately 
impacted zone. 
Recharge is 
moderate 
(partially 
obstructed or 
impacted).

Reliable 
recharge (only 
minor risks), 
mostly healthy 
zone (largely 
intact with 
only minor 
human or 
environmental 
impacts).

Strong and 
sustainable 
recharge 
(aquifer or 
river-fed), well-
protected zone 
(natural, and 
fully intact).

5 Safety Risks
High risk of 
collapse or 
contamination.

Significant 
hazards present.

Some risks, 
manageable 
with effort.

Low risk, 
mostly safe.

Very safe, no 
risks identified.

6
Inactivity 
Duration 

>20 years 11–20 years 6–10 years 1–5 years Partially active.

7
Structural 
Condition

Critical 
condition, 
extensive 
rehabilitation 
needed. 

Poor condition, 
major 
rehabilitation 
needed.

Moderate 
condition, 
partially 
damaged tunnel. 

Fair condition, 
minor fixes 
required. 

Good condition, 
almost intact 
structure, 
minimal repairs. 



36

5    Application of methodology 

The methodological design adopted in this study is not only grounded in local realities, but also 
draws on established international practices in water resource management and infrastructure 
planning. Recognizing that the rehabilitation of kahriz systems is a complex process requiring the 
integration of socioeconomic, technical and gender-sensitive considerations, it was essential to review 
existing methodological approaches and select those most appropriate for the Azerbaijani context. 
In particular, GIS and MCDA have been identified as highly suitable tools for supporting evidence-
based decision-making, ensuring that selection criteria are transparent, reproducible and aligned with 
broader goals of sustainability and equity.

				    Table 9. Socioeconomic criteria

Criterion Score Weight  Total

1. Drinking Water Demand 5 2 10

2. Drinking Water Demand Relief 5 2 10

3. Irrigation Water Demand Relief 5 1.5 7.5

4. Agricultural Land Served 3 1 3

5. Secondary Benefits 4 1.5 6

6. Usage Type 5 1.5 7.5

7. Historical Water Discharge Rate 5 1.5 7.5

8. Alternative Water Sources 4 1.5 6

9. Net Present Value 5 2 10

10. Access for Vulnerable Groups 4 1 4

11. Local Government Interest and Capacity 5 1.5 7.5

12. Community Interest and Capacity 5 1 5

13. Kankan Availability 1 1 1

14. Cultural–Historical Significance 3 1 3

SUM 88
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According to the available data, the total population of the village is 4,472 people, with an estimated 
daily drinking water demand of approximately 540,000 litres. Based on this, the “Drinking Water 
Demand” criterion receives a score of 5. Historical data from ASWRA show that the kahriz has 
an average discharge of 60 litres per second, which corresponds to over 5 million litres per day, far 
exceeding the village’s daily drinking water needs. Hence, a score of 5 is assigned for “Drinking Water 
Demand Relief” criterion. 

Regarding irrigation, the total agricultural land served is 62.5 ha, which allows the kahriz to fully meet 
irrigation demand, assigning a score of 5 for the “Irrigation Water Demand Relief” and 3 for the 
“Agricultural Land Served” criteria.

A score of 4 was assigned for the “Secondary Benefits” criterion, as the rehabilitation and use of 
water from the kahriz substantially reduces dependence on artesian groundwater sources. This 
leads to a marked decrease in abstraction from underground aquifers, thereby lessening pressure 
on groundwater reserves and eliminating the need for pumping equipment. As a result, energy 
consumption is minimized, contributing to operational cost savings and reduced environmental impact. 
In addition, the availability of surplus water enhances irrigation opportunities for adjacent agricultural 
lands, supporting regional water-sharing practices and improving water security for neighbouring 
communities. 

The “Usage Type” criterion was classified as 5, because the kahriz water in the village is utilized 
for multiple purposes, including irrigation, domestic drinking supply and livestock husbandry. This 
multifunctional use highlights its central role in sustaining agricultural production, meeting household 
water needs and supporting pastoral activities within the settlement. 

The “Historical Water Discharge Rate” was assigned a score of 5; as previously noted, the kahriz has 
an average potential discharge of approximately 60 litres per second, indicating a high and sustainable 
flow capacity over time.

The “Alternative Water Sources” criterion was rated 5, as discussions with local residents highlighted 
the complete absence of reliable alternative water supplies in the settlement.

The “Net Present Value” was assigned a score of 5, as the cost–benefit analysis concludes a positive 
net present value in Gazakh–Tovuz economic region, demonstrating the project’s strong financial 
viability and long-term economic benefits.

The “Access for Vulnerable Groups” criterion received a score of 4. Social assessments indicate that 
more than half of the village population consists of women, while a considerable proportion is made 
up of elderly residents and children. Taking these demographics into account, the settlement has a 
high share of vulnerable groups, underscoring the importance of ensuring equitable access to the 
rehabilitated kahriz for these segments of the community. 
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The “Local Government Interest and Capacity” and “Community Interest and Capacity” criteria 
were each rated 5. Meetings held at the local ASWRA office, as well as focus group discussions with 
municipal and District Executive Authority representatives, demonstrated unanimous support for 
the rehabilitation of the kahrizes. It was also noted that other systems in the village had previously 
undergone restoration, which further indicates institutional awareness and technical familiarity with 
such interventions. Likewise, community members expressed their strong willingness to participate 
and sustain the rehabilitation works, reflecting both commitment and capacity at the grassroots level.

The “Kankan Availability” criterion was rated 1. Field visits and community consultations revealed that 
there are currently no active kankans residing in the village or district. Nevertheless, IOM’s training 
records indicate that 21 kankans from the Tovuz and Gazakh districts participated in capacity-
building programmes organized between 2018 and 2024, suggesting potential opportunities for 
knowledge transfer.

The “Cultural-Historical Significance” criterion was scored 3. Although the kahriz is not officially 
registered by the Ministry of Culture, the village maintains its own historical and traditional associations 
with this water system. Oral accounts and local customs indicate a long-standing relationship between 
the community and the kahriz, suggesting that it is embedded in the settlement’s cultural memory 
and practices. 

Based on the socioeconomic criteria assessment, the Girili kahriz in Girili village, Aghstafa district, 
received a total score of 88. Hence, this kahriz is short-listed as high priority, which means it requires 
a technical assessment for final selection. 

				    Table 10. Technical criteria

Criterion Score Weight  Total

1. Current Water Discharge Rate 5 2 10

2. Water Quality 4 2 8

3. Water Reservoirs 1 1 1

4. Recharge Condition 5 2 10

5. Safety Risks 4 1 4

6. Inactivity Duration 5 1 5

7. Structural Condition 4 1 4

SUM 42
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During the field survey, the kahriz was observed to have a discharge of approximately 15 l/s. This level 
of flow indicates a reliable base supply that can support multiple uses, including irrigation, drinking 
and livestock, and provides a solid foundation for sustainable operation. Hence, the “Current Water 
Discharge Rate” criterion receives a score of 5. 

The “Water Quality” criterion is rated 4, as no formal laboratory analyses were conducted during 
the field visit. However, community consultations revealed that the water is traditionally boiled and 
consumed locally. Residents noted that minor pre-treatment or cleaning may be required, highlighting 
the need for basic water quality management measures to ensure safe use.

The “Water Reservoirs” criterion is rated 1, since no significant reservoirs, storage structures, or 
water-collection systems were observed in the vicinity of the kahriz. This limits options for large-scale 
storage and necessitates reliance on the kahriz’s natural flow.

The source demonstrates strong, sustainable recharge. The recharge zone is natural, well-protected 
and fully intact, indicating high resilience of the groundwater system and minimal anthropogenic 
interference. Hence, the “Recharge Condition” criterion receives a score of 5. This ensures long-term 
sustainability of the kahriz if properly managed.

The “Safety Risks” criterion is rated 4, because local authorities reported that most structural 
components of the kahriz remain in good condition following previous rehabilitation activities. Only 
a few wells require minor repair, indicating that the system is largely safe for continued use with 
moderate maintenance.

The “Inactivity Duration” receives a score of 5, as the kahriz is currently active and fully operational. 
Continuous use ensures both community reliance and system functionality, reducing the risks 
associated with prolonged neglect.

The “Structural Condition” criterion is rated 4, as experts conclude that the kahriz is in fair condition 
and only minor fixes are required. Timely intervention is therefore critical to prevent system 
degradation and preserve its functionality.

The Girili kahriz receives a cumulative score of 42 out 50, qualifying as very high priority for 
rehabilitation based on a technical evaluation. The combination of reliable discharge, strong recharge 
and overall structural integrity demonstrates that rehabilitation efforts would be highly effective, 
ensuring both sustainability and resilience of the water supply system. 

The socioeconomic evaluation of 44 kahrizes has been conducted as an example and is provided in 
Annex 2 to assist government stakeholders and international actors with shortlisting of kahrizes for 
rehabilitation in future.
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7 	 Conclusion and recommendations 

7 	 Conclusion and recommendations 

The comprehensive assessment presented in this report underscores the critical importance of kahriz 
systems for Azerbaijan’s rural water security, agricultural productivity and cultural heritage. Despite 
their historical significance and proven resilience, kahrizes have faced significant decline since the 
second half of the twentieth century due to the widespread adoption of energy-intensive alternatives 
and insufficient maintenance, resulting in infrastructure degradation. This has contributed to increased 
water insecurity, higher water costs and ecological risks for many rural communities.

The kahriz selection methodology developed in this study offers a robust, transparent and 
participatory approach for prioritizing kahriz rehabilitation. The two-stage selection process, 
namely initial socioeconomic screening followed by technical evaluation, enables efficient allocation 
of resources and maximizes the impact of rehabilitation efforts. By incorporating environmental, 
technical and social indicators, including gender-responsive dimensions, the framework ensures that 
the rehabilitation of kahriz systems is both technically sound and socially inclusive. 

In doing so, this initiative contributes to the attainment of Azerbaijan’s long-term water security 
goals and supports the implementation of the National Strategy’s priorities over 2024–2027. It also 
provides a replicable model that can be adopted by government agencies, development partners and 
local authorities to ensure that the restoration of kahriz systems is undertaken in a strategic, efficient 
and equitable manner.

Key recommendations include determining “kahrizes” in national legal frameworks; utilizing the 
suggested methodology or its adaptation according to local needs for selection of kahrizes for 
rehabilitation; strengthening community-based governance; developing sustainable financing 
mechanisms that combine government support, donor funding and user-based contributions; and 
integrating modern monitoring tools, such as GIS and remote sensing. These measures will not only 
enhance the effectiveness of kahriz rehabilitation, but also contribute to broader goals of climate 
adaptation, rural revitalization and the preservation of indigenous knowledge.

Rehabilitation works underway at  the “Karvansara” kahriz in Garadaghli of Goranboy 
district, within the “Integrated Rural Development for IDP Communities through 
Revitalization of Kahriz Water Supply System” project, funded by KOICA. ©️ IOM 2023 
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	 Conclusion and recommendations 

The comprehensive assessment presented in this report underscores the critical importance of kahriz 
systems for Azerbaijan’s rural water security, agricultural productivity and cultural heritage. Despite 
their historical significance and proven resilience, kahrizes have faced significant decline since the 
second half of the twentieth century due to the widespread adoption of energy-intensive alternatives 
and insufficient maintenance, resulting in infrastructure degradation. This has contributed to increased 
water insecurity, higher water costs and ecological risks for many rural communities.

The kahriz selection methodology developed in this study offers a robust, transparent and 
participatory approach for prioritizing kahriz rehabilitation. The two-stage selection process, 
namely initial socioeconomic screening followed by technical evaluation, enables efficient allocation 
of resources and maximizes the impact of rehabilitation efforts. By incorporating environmental, 
technical and social indicators, including gender-responsive dimensions, the framework ensures that 
the rehabilitation of kahriz systems is both technically sound and socially inclusive.

In doing so, this initiative contributes to the attainment of Azerbaijan’s long-term water security 
goals and supports the implementation of the National Strategy’s priorities over 2024–2027. It also 
provides a replicable model that can be adopted by government agencies, development partners and 
local authorities to ensure that the restoration of kahriz systems is undertaken in a strategic, efficient 
and equitable manner.

Key recommendations include determining “kahrizes” in national legal frameworks; utilizing the 
suggested methodology or its adaptation according to local needs for selection of kahrizes for 
rehabilitation; strengthening community-based governance; developing sustainable financing 
mechanisms that combine government support, donor funding and user-based contributions; and 
integrating modern monitoring tools, such as GIS and remote sensing. These measures will not only 
enhance the effectiveness of kahriz rehabilitation, but also contribute to broader goals of climate 
adaptation, rural revitalization and the preservation of indigenous knowledge.

6
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Annex 1: Focus Group Summary Report 

This part of report presents the findings of focus group discussions conducted with representatives 
from local municipalities, water management authorities and community members in selected rural 
settlements. The main objective of these engagements was to examine the current role and condition 
of kahriz systems – a form of traditional underground water supply infrastructure – within the broader 
rural water governance framework. The discussions also sought to understand how communities 
perceive access to water in the context of increasing population, environmental stressors (especially 
drought) and infrastructural decline.

Kahriz systems, historically vital for sustaining livelihoods in water-scarce rural areas, are now often 
overlooked in favour of mechanized alternatives such as artesian wells. However, as communities face 
growing challenges related to energy shortages, rising pumping costs and ecological degradation, there 
is renewed interest in reviving and integrating traditional methods into sustainable water management 
strategies.

Participants unanimously acknowledged that although kahrizes are still in limited use, their importance 
has declined dramatically over the years. In previous decades, particularly during the Soviet era, kahriz 
systems were the primary and most reliable water sources for both household and agricultural needs. 
These systems functioned continuously, without the need for electricity or mechanical intervention, 
and were widely appreciated by the local population.

Today, the number of households relying solely on kahriz water has significantly decreased. The 
transition toward artesian wells has been driven not only by technological change, but also by the 
physical deterioration of kahriz infrastructure. Nonetheless, there remains a strong nostalgic and 
practical appreciation for the former reliability and ecological benefits of kahrizes.

The focus group highlighted clear differentiation in water access across households. While some 
still use residual kahriz flows, the majority now depend on artesian wells, irrigation canals, or water 
deliveries via tanker trucks. The reliance on alternative sources stems from the current disrepair of 
kahriz systems, with many tunnels either blocked, collapsed, or unsafe. In areas where no reliable 
source is available, families are forced to purchase water, which imposes a financial burden and is not 
always logistically feasible.

8
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Participants estimated that a growing number of villagers are now excluded from direct access to 
natural water sources. Key reasons include distance from operational sources, mechanical failure of 
artesian pumps and inadequate public investment in decentralized water systems.

Historically, kahrizes were regarded as sustainable, gravity-driven systems with significant natural 
discharge potential. The community emphasized that the quality of kahriz water was superior, while 
the continuous nature of the supply allowed for flexible, low-cost usage. It was noted that the 
widespread expansion of artesian wells – especially during the past two to three decades – contributed 
to a notable decline in groundwater recharge, which in turn affected kahriz discharge rates.

This competition between water extraction methods, coupled with the absence of coordinated 
groundwater governance, has exacerbated the decline of kahriz functionality. Focus group participants 
linked this hydrological imbalance to unsustainable development policies and lack of awareness about 
the interdependence of subsurface water systems.

In light of increasing population density and more frequent droughts, access to reliable and affordable 
water is now under strain. Participants expressed concern over their inability to meet community 
needs, particularly during summer months. As demand surges, the burden on artesian systems 
intensifies. Pumps frequently overheat, transformers fail and electricity outages disrupt water access, 
leaving households without water during critical periods.

This situation underscores the vulnerability of single-source, energy-dependent systems in rural 
contexts and raises questions about the resilience of existing water infrastructure in the face of 
climate change and rural population growth.

The discussions also touched on the ecological value of kahriz systems and associated risks arising from 
their current neglect. Participants noted that many kahriz tunnels have collapsed, and exposed well 
openings are unprotected, increasing the risk of physical accidents, contamination and environmental 
degradation. Without regular maintenance, these systems may become vectors for health hazards, 
such as waterborne diseases or animal intrusion.However, participants also stressed the ecological 
benefits of restored kahrizes: they do not require fossil energy, reduce groundwater over-extraction 
and promote equitable access. Compared with artesian systems, kahrizes are less likely to induce land 
salinization or over-irrigation.

There was strong agreement among stakeholders that restoring and maintaining kahriz systems would 
contribute significantly to the sustainability and resilience of local water supply. The following were 
identified as key needs and recommendations:

	 • Technical rehabilitation of collapsed tunnels, filtration zones and water intakes;
	 • Financial support from government or development programmes for construction and    

maintenance;
	 • Legal protection of kahriz corridors from encroachment or destruction during agricultural or 
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construction activities;
	 • Community-based management structures, such as WUAs, to oversee local use and upkeep;
	 • Integration into local water planning, including training and awareness for younger generations 

about the heritage and benefits of kahrizes.

Participants emphasized that compared with artesian wells – which are costly to operate, require 
constant electricity and are prone to technical failure – kahriz systems are more economical, 
environmentally friendly and socially inclusive. Many called for a renewed policy focus on these 
traditional systems as a complement to modern water infrastructure.

The focus group discussions revealed that despite significant degradation, kahriz systems retain strong 
support within rural communities, both as a cultural heritage and as a practical, low-cost water 
solution. As Azerbaijan continues to face challenges related to water scarcity, infrastructure aging and 
rural development, there is an urgent opportunity to re-evaluate the role of traditional systems like 
the kahriz.

Reviving these systems requires not only financial investment, but also institutional support, legal 
recognition and community engagement. If properly managed, kahrizes can play a pivotal role in 
enhancing water security, promoting sustainable resource use and preserving intangible cultural 
heritage in the rural landscapes of Azerbaijan.
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			   Annex 2: Socioeconomic Evaluation of Selected Kahrizes
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2 2 1.5 1 1.5 1.5 1.5 1.5 2 1 1.5 1 1 1

1 Girili Girili Aghstafa
Gazakh-
Tovuz 5 5 5 3 4 5 5 4 5 4 5 5 1 3 88

2 Ashaghi 
Goycheli

Ashaghi 
Goycheli

Aghstafa
Gazakh-
Tovuz 5 5 4 4 4 5 4 4 5 4 5 5 1 3 86

3 Hasansu Hasansu Aghstafa
Gazakh-
Tovuz 5 5 5 2 4 5 3 4 5 4 5 4 1 3 83

4 Kend 
kahriz

Samed 
Vurgun

Aghstafa
Gazakh-
Tovuz 5 1 5 4 3 5 1 4 5 4 5 5 1 3 73.5

5 Eynali Eynali Aghstafa
Gazakh-
Tovuz 5 3 5 3 3 5 5 4 5 4 5 5 1 3 82.5

6 Khatai Khatai Aghstafa
Gazakh-
Tovuz 5 3 1 1 3 5 2 3 5 4 5 5 1 3 68.5

7 St. 
Shemkir-1

Teze 
kend

Shamkir
Gazakh-
Tovuz 5 3 1 1 3 3 2 3 5 4 5 4 1 3 64.5

8 St. 
Shemkir-2

Teze 
kend

Shamkir
Gazakh-
Tovuz 5 3 1 1 3 3 2 3 5 4 5 4 1 3 64.5

9 Chinarli-1 Chinarli Shamkir
Gazakh-
Tovuz 5 3 1 1 3 3 5 3 5 4 5 4 1 3 69

10 Orta 
kahriz Irmashli Shamkir

Gazakh-
Tovuz 5 3 1 1 3 3 5 3 5 4 5 4 1 3 69

11 Voenni 
kahriz

Shamkir 
city

Shamkir
Gazakh-
Tovuz 5 3 1 1 3 3 2 3 5 4 5 4 1 3 64.5

12 Ismayil kahriz 
(Heykel)

Shamkir 
city

Shamkir
Gazakh-
Tovuz 5 3 1 1 3 3 3 3 5 4 5 4 1 3 66

13 Sarkhanli Sarkhanli 
(Sjemkir)

Shamkir
Gazakh-
Tovuz 5 3 1 1 3 3 1 3 5 4 5 4 1 3 63

14 Yeni 
hayat

Yeni 
hayat

Shamkir
Gazakh-
Tovuz 5 3 1 1 3 3 2 3 5 4 5 4 1 3 64.5

15 Gurdlar Ashaghi 
Gushchu Tovuz Gazakh-

Tovuz 5 3 3 3 3 2 1 3 5 4 5 4 5 3 70.5

16 Dovshanli Ashaghi 
Gushchu Tovuz Gazakh-

Tovuz 5 3 4 4 3 2 3 3 5 4 5 4 5 3 76

17 Mahammad 
aga aga

Ashaghi 
Gushchu

Gazakh-
Tovuz

Gazakh-
Tovuz 5 3 5 5 3 2 1 3 5 4 5 4 5 3 75.5

18 Alibeyl Alibeyli Gazakh-
Tovuz

Gazakh-
Tovuz 5 3 1 1 3 2 3 3 5 4 5 4 5 3 68.5
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2 2 1.5 1 1.5 1.5 1.5 1.5 2 1 1.5 1 1 1

19 Manjur Goygol Goygol Ganja-
Dashkasan 5 3 3 3 3 2 2 3 5 4 5 4 5 3 68

20 Huner Kelekhan Lerik Lankaran-
Astara 1 3 1 1 3 2 2 3 5 4 5 4 5 3 55

21 Latif Kelekhan Lerik Lankaran-
Astara 1 3 1 1 3 2 2 3 5 4 5 4 1 3 55

22 Khanmammadi Kelekhan Lerik Lankaran-
Astara 1 3 1 1 3 2 2 3 5 4 5 4 1 3 55

23 Kend 
kahriz – 1

Ayag 
Gervend

Aghdam Karabakh 2 3 1 1 3 3 5 3 5 4 5 4 1 3 70

24 Kend 
kahriz – 2

Ayag 
Gervend

Aghdam Karabakh 2 3 1 1 3 3 5 3 5 4 5 4 1 3 70

25 Kend 
kahriz – 3

Ayag 
Gervend

Aghdam Karabakh 2 5 1 1 3 3 5 3 5 4 5 4 4 3 70

26 Molla 
Mammad

Bash 
Garvand

Aghdam Karabakh 5 5 1 1 3 3 5 3 5 4 5 4 4 3 76

27 Goja Bash 
Garvand

Aghdam Karabakh 5 5 1 1 3 3 5 3 5 4 5 4 4 3 76

28 Ishigli 
kahriz Ishigli Fuzuli Karabakh 4 5 2 2 3 3 2 3 5 4 5 4 4 3 65

29 Garghabazar 
kahriz – 1

Garghabazar Fuzuli Karabakh 2 5 2 2 3 3 1 3 5 4 5 4 4 3 63.5

30 Garghabazar 
kahriz – 2

Garghabazar Fuzuli Karabakh 2 3 2 2 3 3 1 3 5 4 5 4 1 3 63.5

31 Boyuk 
kahriz

Yalpirahmadli Fuzuli Karabakh 1 5 2 2 3 3 2 3 5 4 5 4 1 3 63

32 Bala 
kahriz

Yalpirahmadli Fuzuli Karabakh 1 5 2 2 3 3 1 3 5 4 5 4 1 3 61.5

33 Sardarli 
kahriz Sardarli Fuzuli Karabakh 1 5 2 2 3 3 2 3 5 4 5 4 1 3 59

34 Haji Alasgar 
kahriz Sardarli Fuzuli Karabakh 1 5 2 2 3 3 1 3 5 4 5 4 1 3 57.5

35 Shirran 
kahriz

Gochahmadli Fuzuli Karabakh 1 3 2 2 3 3 2 3 5 4 5 4 1 3 63

36 Chinar 
kahriz

Gochahmadli Fuzuli Karabakh 1 5 2 2 3 3 2 3 5 4 5 4 1 3 63
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37
Jinni 
Pirahmadl 
kahriz

Jinni 
Pirahmadl Fuzuli Karabakh 2 5 2 2 3 3 2 3 5 4 5 4 1 3 65

38 Garvand 
kahriz Garvand Fuzuli Karabakh 2 5 2 2 3 3 3 3 5 4 5 4 1 3 66.5

39 Bash kahriz Horovlu Jabrayil Eastern 
Zangezur 4 5 2 2 3 3 3 3 5 4 5 4 1 3 70.5

40 Afandilar 
kahriz Afandilar Jabrayil Eastern 

Zangezur 1 3 2 2 3 3 3 3 5 4 5 4 1 3 60.5

41 Huseynagha 
kahriz Jabrayil Jabrayil Eastern 

Zangezur 5 3 2 2 3 3 3 3 5 4 5 4 1 3 68.5

42 Kahriz 1
Khajili, 
Kavdar

Jabrayil Eastern 
Zangezur 1 3 2 2 3 3 3 3 5 4 5 4 1 3 60.5

43 Kahriz 2
Khajili, 
Kavdar

Jabrayil Eastern 
Zangezur 1 3 2 2 3 3 3 3 5 4 5 4 1 3 60.5

44 Kahriz 3 Khajili, 
Kavdar

Jabrayil Eastern 
Zangezur 1 3 2 2 3 3 3 3 5 4 5 4 1 3 60.5
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