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Abstract— Water management has become a critical issue
worldwide, especially in regions such as Azerbaijan that face
arid climates and dependency on transboundary water
resources. This study proposes an integrated water management
model that combines the principles of the European Union
Water Framework Directive (EU WFD) and new Israeli water
management practices. Pilot studies show that the
implementation of this model can improve irrigation efficiency
by 25% and reduce water losses by 20%.

Furthermore, this study is in line with the Sustainable
Development Goals (SDGs 6 and 17) by promoting access to
clean water, protecting ecosystems and strengthening
international cooperation. Challenges such as technological
adaptation, financial investment and transboundary water
management are also discussed, and effective recommendations
are provided to overcome these barriers.

The results highlight the potential of integrating
international best practices in water management, offering
scalable solutions that can be replicated in similar contexts
around the world. This study not only contributes to the
academic discourse but also provides policymakers and
stakeholders with a practical basis to address pressing water
resources management issues.
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I. INTRODUCTION

Azerbaijan faces critical challenges in water resources
management due to its arid climate, limited internal water
resources, and heavy dependence on transboundary water
flows from the Kura and Araz rivers (1). These rivers, shared
with neighboring countries, are significantly influenced by
upstream activities, such as excessive water withdrawal and
pollution, exacerbating water scarcity and environmental
degradation in Azerbaijan (2). The country's aging
infrastructure and inefficient water use further compound the
problem, particularly in agriculture, which accounts for over
70% of total water consumption (3).

To address these challenges, this study explores the
potential integration of two globally recognized frameworks:
the European Union's Water Framework Directives (EU
WEFD) and Israel's innovative water management practices.
The EU WFD provides a robust legal and operational

framework for sustainable river basin management,
emphasizing  ecological  protection, water  quality
improvement, and stakeholder involvement (4). Meanwhile,
Israel's advancements in water reuse technologies, drip
irrigation systems, and water governance offer scalable
solutions for arid and semi-arid regions (5).

This research aligns with the Sustainable Development
Goals (SDG 6 and 17), focusing on improving access to clean
water and sanitation, fostering international partnerships, and
promoting sustainable water management practices (6). By
tailoring these international best practices to Azerbaijan's
specific context, this study aims to develop an integrated water
management model that enhances agricultural productivity,
ensures ecosystem sustainability, and strengthens regional
water governance (7).

II. CURRENT STATUS OF WATER RESOURCES MANAGEMENT

The Kura and Araz rivers are the main water sources of
Azerbaijan. These rivers play an important role in water
supply of Azerbaijan. Both rivers are transboundary and
have strategic importance in water resources management

(8).

In Azerbaijan, both surface and underground water
sources are used for drinking water supply of the population
and water supply of agriculture. The country's water
resources, their use and protection are characterized by the
following indicators (Table 1).

TABLE L. WATER RESOURCES AND THEIR USE IN THE REPUBLIC OF
AZERBAIJAN
O0bem 3a60pa BObI
Types of water resources Water M3 NPHPOAHBIX
resources, HCTOUYHHKOB, km®
km?
Surface Local 10,6
waters Transboundary | 20,3 10,1
Groundwater 4,38 1,40
General 35,3 11,5

Based on state water use accounting data (2000-2020),
an analysis of the volume of water withdrawal from water
sources by sector was conducted. Thus, during this period,
the volume of water withdrawal from natural water sources
fluctuated within the range of 9.91-12.59 km? (14). The
largest volume of water withdrawal from water sources was
in 2019, the smallest - in 2002 (Figure 1). In general, over
the past 21 years, an average of 11.5 km’ of water was



withdrawn from natural water sources. During this period,
an increase in the volume of water withdrawal from natural
water sources by 1.8 km® (17%) was noted (14).
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Fig. 1. Figure 1. Change in the volume of water withdrawal from natural
water sources.

If the volume of water withdrawal from water sources
remains at the same rate, it is predicted that in 2030 it will be
13.2 km®, in 2040 — 13.99 km’, and in 2050 — 14.86 km’
(Figure 2).
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The analysis was carried out separately for both the
volume of water taken from surface sources and the volume
of water taken from underground sources. Over a long
period, a decrease in the volume of water taken from surface
water sources and an increase in the volume of water taken
from underground water sources has been observed (2,14).

Analysis of water intake by sources shows that such use
of the resource will lead to serious problems in the region's
ecosystem in the future. In this regard, the use of
underground water sources should be reduced and priority
should be given to the use of surface water sources.

Although some steps have been taken recently to increase
water production and reduce water losses, as well as to
create modern irrigation systems that ensure efficient
delivery of water to plants (9, 10), there are a number of
problems and shortcomings in water resources management
in Azerbaijan (11, 12). These problems hinder the efficient
use and conservation of water resources.

The main problems are mainly related to transboundary
water resources management, solving water discharge and
distribution problems, integrated water use in industry and
agriculture, uncertainties in the current legislation related to
water resources management, as well as climate change
related problems in water supply. (13, 2).

Water is wasted due to problems of improper
management and distribution of water resources in
Azerbaijan. Inefficient use of water in agriculture and
industry, as well as outdated irrigation systems, make it
difficult to manage water resources properly (15). Inefficient

use of water leads to a reduction in water resources in the
country and an increase in the economy’s demand for water.

The current legislation on water management in
Azerbaijan is sometimes vague and does not cover the
necessary requirements. This leads to ineffective water
management. At the same time, poor coordination between
government agencies hinders effective water management

(16).

Climate change can have a serious impact on water
resources. Climate change affects water cycles and flows, as
well as the availability of water resources (17). Drought and
deterioration in water quality can cause difficulties in
agriculture and drinking water supply (18).

III. GLOBAL EXPERIENCE: INTEGRATED WATER RESOURCES
MANAGEMENT

The European Union Water Framework Directives, which
propose principles for river basin water management and
water protection in accordance with environmental
requirements, can be an important step towards effective and
sustainable water resources management in Azerbaijan.

These principles cover all sources of water resources and
are aimed at protecting ecosystems and improving water
quality.

Experts studying ecosystem-based water management
methods (19, 4) emphasize the importance of water resources
for ecosystems and the possibility of ensuring ecological
balance by developing effective water management strategies
to protect ecosystems.

In studies related to climate change adaptation and water
resources management in Azerbaijan, researchers (20, 21)
note that positive results can be achieved in integrated water
resources management for adaptation to climate change by
implementing the European Union Water Framework
Directives (WFD).

Israel’s experience in using advanced technologies and
strategies in water resources management can serve as an
example for water resources management in Azerbaijan (22).

Israel has built an extensive infrastructure for water
recycling, using the world's largest desalination plants,
thereby ensuring water security and water recycling. At the
same time, Israel is also implementing various measures to
adapt to climate change (23). Israel's achievements in water
management (24) serve as important examples for water
management in Azerbaijan. Measures such as drip irrigation
technologies and water recycling will ensure efficient water
use and conservation of water resources (25).

IV. ADAPTABLE PRACTICES FOR AZERBAIJAN

The water legislation of Azerbaijan differs from the EU
Water Framework Directives in several respects and at the
same time requires integration in some respects (26). The
water legislation of Azerbaijan is based on the principles of
water basin management and water protection in accordance
with environmental requirements, in accordance with the EU
directives (27). However, in some respects, the water
legislation of Azerbaijan differs with more precise and
gradually implemented rules (22).



In terms of water resources management: Incorporate the
principles of integrated water basin management of the
European Union into the water legislation of Azerbaijan. It is
necessary to develop measures to ensure the efficient and
sustainable use of water resources.

In the field of environmental requirements and safety
issues: Further improvement of the principles of water
protection in accordance with environmental requirements in
the water legislation of Azerbaijan. Implementation of
measures to ensure the sustainability of ecosystems.

Monitoring of water use: Introduction of modern
technologies and improvement of standards for monitoring
and control of water resources in the water legislation of
Azerbaijan. In transboundary water management: expanding
international cooperation and regional agreements on
transboundary water management in the water legislation of
Azerbaijan.

In water supply and sanitation systems management:
improving the standards for the application of water
purification and reuse technologies in the water legislation of
Azerbaijan and expanding measures to prevent improper use
of water.

Azerbaijan can widely apply water reuse technologies,
using the experience of Israel, in agriculture, which is the
largest consumer of water.

Application of desalination technologies: Azerbaijan's
location on the Caspian Sea coast creates ideal conditions for
the application of desalination technologies. The problem of
water shortage can be solved by applying these technologies.
The construction of desalination plants for the purification of
sea water will ensure the safety and purity of water.

Water management infrastructure and adaptation to
climate change: Azerbaijan can benefit from Israel's
experience in the field of water management infrastructure
and adaptation to climate change. Long-term strategies should
be developed to make water resources more resilient to the
effects of climate change through the application of modern
technologies and strategies for effective water management.
Given the climatic conditions of Azerbaijan and limited water
resources, it is important to encourage the cultivation of plants
that consume little water and have high tolerance to salinity.

V. CONCLUSION AND SUGGESTIONS

1. Water Resources Management: Applying the principles
of integrated watershed management. This will ensure
protection of water quality and quantity.

2. Environmental Requirements and Safety: Further
improving water protection principles in accordance with
environmental requirements and implementing measures to
ensure ecosystem sustainability.

3. Water Use Monitoring: Applying modern technologies
and improving standards for monitoring and controlling water
resources.

4. Transboundary Water Management: Expanding
international cooperation and regional understanding.

5. Water Supply and Sanitation: Improving standards for
the application of water purification and reuse technologies
and expanding measures to prevent water losses.

Adapting International Practice to Local Conditions:

1. The Israeli Experience: Widespread Application of Drip
Irrigation Technologies in Azerbaijani Agriculture, Reusing
Wastewater, and Building Desalination Plants by Studying
Israeli Drip Irrigation Technologies, Water Reuse,
Desalination Technologies, and Climate Change Adaptation
Measures.

2. The EU experience: Incorporation of the principles of
integrated water resources management and water protection
in accordance with environmental requirements into the water
legislation of Azerbaijan and improvement of environmental
requirements within the WFD of the EU.

3. Technological innovations: Application and
development of water reuse, desalination and smart water
monitoring technologies to prevent water losses and
effectively manage water resources in Azerbaijan through
innovative technologies and applications.

These results and proposals represent the main directions
for effective and sustainable water management in Azerbaijan.
Using these proposals, water legislation and management
practices in Azerbaijan can be improved. Water quality and
ecosystem health can be ensured by applying these standards
and guidelines for water protection in accordance with
environmental requirements in Azerbaijan.
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