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Obijective: This research aims to systematically analyze the environmental, social, and
economic risks and consequences arising from Inter-Basin Water Transfer (IBWT). Its
novelty lies in presenting the first PRISMA-based systematic review that simultaneously
covers three dimensions: hazards, evaluation criteria, and compensatory measures on a
global scale. Despite the widespread use of these projects to compensate for water
scarcity, concerns about ecological risks and disruption of basin functions highlight the
necessity of this study.

Method: This is a PRISMA-based systematic review, searching reputable databases
(Scopus, WoS, ScienceDirect, etc.) from 1980 to 2024. Inclusion criteria: peer-reviewed
studies related to IBWT. Exclusion criteria: purely engineering studies and informal
reports. From 1,478 initial studies, after screening, 84 credible sources were analyzed.
Results: In developing countries, rapid urban and industrial growth is the main driver of
IBWT, while in developed countries, climatic stress is the primary driver. The novel
output of this study has three axes: (1) a coherent classification of IBWT consequences in
source, destination, and transfer routes (for the first time in a systematic review); (2) the
integration of seven axes of mitigation strategies into an operational framework; and (3)
identification of the structural weakness of evaluation criteria (lack of precise and
enforceable guidelines). In addition to benefits such as ecosystem restoration, land
subsidence reduction, and water security enhancement, IBWT is associated with negative
consequences including reduced environmental flow, soil salinization, transfer of pollution
and diseases, widespread animal mortality, and environmental disasters. The integrated
framework presented in this study can serve as a basis for future evaluations and
sustainable IBWT policymaking.

Conclusions:Sustainable implementation of IBWT requires risk assessment, transparent
governance, compensation for damages, and long-term monitoring. Due to the diverse
geographical coverage of the sources (America, Europe, Asia, Africa, Australia), the
integrated framework of this study is generalizable to other regions, but its application
requires adaptation to local conditions. "Transparent governance and compensation for
damages" are more important in developing countries, while "long-term monitoring and
risk assessment" are more important in developed countries.
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Introduction

Inter-basin water transfer refers to the physical and engineering process of withdrawing water from
one river basin (source) and transferring it to another basin (destination), which are typically
geographically and hydrologically independent. This action is usually carried out with the aim of
meeting the drinking, agricultural, industrial, or environmental needs in the destination basin and
involves infrastructure such as dams, tunnels, canals, and pumping stations (Gupta & Van der Jagt,
2008). This type of transfer is typically employed in situations where the spatial distribution of water
resources does not align with the distribution of population, agriculture, or industry. In essence, water
transfer is recognized as an engineering response to hydro-geographical inequality and the imbalance
between resources and consumption.

Estimates indicate that approximately four billion people currently face severe water scarcity. This
issue is primarily due to increased water demand driven by population growth and economic
development. Water scarcity has become a global challenge, leading the United Nations to declare a
“Decade of Action for Water,” water crises being listed among the top five global risks in terms of
impact in the World Economic Forum’s report, and universal access to sustainable freshwater being
included in the UN’s Sustainable Development Goals.

Method
This text describes the methodology of a research study conducted as a “Systematic Review.” The
study aims to identify, classify, compare, and analyze the impacts, evaluation criteria, and
environmental mitigation strategies related to Inter-basin Water Transfer (IBWT). The PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines were adopted for
this systematic review methodology, as it facilitates a systematic, transparent, and reproducible
collection of scientific resources while minimizing researcher bias.

-Research Methodology Summary:

Research Type: Systematic Review.

Obijective: To identify, classify, compare, and analyze the environmental, socio-economic, and
ecological impacts, evaluation criteria, and mitigation strategies for Inter-basin Water
Transfer (IBWT).

Rationale for Method Choice: Adherence to PRISMA guidelines to ensure a systematic,
transparent, and reproducible method for collecting scientific resources and minimizing
researcher bias.

Problem Statement and Research Questions:

Main Problem: What are the environmental, socio-economic, and ecological impacts of inter-
basin water transfer? What criteria have been proposed for its evaluation, and what strategies
have been presented to mitigate negative consequences?

Keywords and Search Strategy:

Main Keywords: Inter-basin Water Transfer, IBWT, Interbasin Transfer, Water Diversion,
Water Transfer Projects, Large Water Projects.

Selected Scientific Databases: The most important international databases were searched.

Acrticle Screening Stages:

Search Timeframe: 1980 to 2024.

Initial Number of Studies: 1478.

After Removing Duplicates and Irrelevant Studies: 593 sources selected for abstract evaluation.

After Abstract Screening: 145 eligible articles remained.

After Full-Text Review: 84 final sources were selected for analysis.

Results
Inter-basin water transfer (IBWT) schemes have been implemented or are under planning on all
continents except Antarctica.The spatial pattern of IBWT development reflects the climatic-
hydrological differences and socio-economic characteristics between developed and developing
countries.

In developing countries, arid or seasonal climatic conditions are more prevalent, which, coupled
with rapid urban and industrial growth, are major drivers for implementing IBWT projects.
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Conversely, projects in developed countries are primarily implemented in regions with extreme
climates, such as Australia and the United States, or reflect small-scale, local needs to address water
stress. An interesting example in this regard is the Rhine-Danube Canal in Germany, which connects
the Rhine and Danube river basins, facilitating both water transfer and goods transportation.

The positive impacts of Inter-basin Water Transfer (IBWTS) projects are observed not only on the
receiving basins but also on the donor basins. For receiving basins, these projects can reduce water
scarcity, enhance water supply security, and provide opportunities for economic and agricultural
development. On the other hand, donor basins may also benefit from various advantages, including
reduced flood risk by transferring part of the excess water and alleviating hydraulic pressure on rivers
and dams, better water resource management and storage optimization, increased hydropower
generation capacity if dam-based power plants exist, improved water quality and ecosystem conditions
due to controlled water flow, and also obtaining financial and economic resources from the sale of
water to receiving basins, which can contribute to the development of local infrastructure and services.
Thus, Inter-basin Water Transfer projects can, while addressing water shortage issues in receiving
basins, also provide positive opportunities and optimal resource management for donor basins.

Conclusions

These results indicate that although IBWT can be a solution for development, it will only be
sustainable and acceptable if implemented within the framework of ecological security, inter-basin
equity, and integrated water resource management.
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