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Abstract

Transboundary water disputes are extremely complex web of issues concerning the allocation
and utilization of common waters among co-riparians. These disputes are intensifying over
time due to rapid population growth and impact of climate change. India has been endowed
with many perennial rivers, sharing with neighbouring countries and has formulated several
water sharing mechanism on transboundary rivers with all these countries. Moreover, all 20
river basins of the country which consist of Himalayan and Peninsular rivers are shared by two
or more Indian States. Around 95% of the total geographical area of the country is under
international or intra-national river basins. To address and adjudicate inter-state water disputes
in India, there are several constitutional and legal provisions including River Board Act, 1956
and Inter-State River Water Disputes (ISRWD) Act, 1956. Over the past 200 years, various
international treaties and conventions have contributed to the evolution of key principles for
managing shared water resources. The principle of "equitable and reasonable utilization" along
with the principles of "obligation not to cause significant harm" and "obligation to cooperate"
has been established as the foundation for resolving transboundary water disputes. These
principles form the main building blocks for widely recognized agreements such as United
Nations Watercourses Convention, 1997 and UNECE Water Convention, 1992. In India, there
is provision for setting up of water dispute tribunal under ISRWD Act, 1956 for resolving water
sharing disputes amongst various states. So far, eight tribunals have been established, with four
having issued their final awards and reports, which are currently being implemented. All
tribunal awards have sought to ensure equitable and reasonable water allocation among basin
states, based on the available data and information. Till this time, there has been substantial
global development in international water law through the establishment of numerous
principles governing transboundary water management in various treaties and convention. This

study develops a scientific methodology for selecting appropriate principles of transboundary
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water management in the Indian context using a multi-criteria decision-making approach. It
holistically integrates social, economic, and environmental dimensions, drawing on input from
leading national experts through survey questionnaire. This study also estimates the ‘equitable
and reasonable’ water allocation fraction by incorporating a comprehensive set of factors and
assigning relative weights based on expert opinions and statistical methods. A brief assessment
of all functional Indian tribunal awards has been conducted based on the aforementioned water
allocation fraction. Furthermore, the advent of high-speed processors has led to remarkable
advances in hydrological analysis through the use of state-of-the-art software. Despite
substantial progress in both transboundary water governance and hydroinformatics, and their
strong potential to complement each other, interdisciplinary studies integrating these fields
remain limited. To address this gap, an integrated modelling framework has been developed to
assess the validity of aforementioned equitable water allocation fractions under diverse
scenarios of water availability and demand. Subsequently, a demand management methodology
has been devised to address the critical and complex challenge of reducing water demand by
co-riparian states during periods of stress or low water availability. The demand management
approach applies socio-economic criteria that capture multiple dimensions of water
vulnerability and adaptive capacity, offering a comprehensive and well-founded basis for
making demand adjustment decisions. Applying a techno legal framework to the Krishna River
Basin highlights measurable departures from traditional tribunal mandated allocations. The
divergence is most pronounced under drought conditions and when accounting for water
quality and socioeconomic disparities. The research shows that fixed volumetric sharing does
not adequately address the complexities of a dynamic basin. It underscores the need for
tribunals and policymakers to adopt adaptive, quality sensitive, and vulnerability informed
allocation mechanisms to ensure long term equity and resilience. The overall framework

developed in this study has the potential to serve as an important and much-needed tool for




decision-makers. It will enable them to estimate equitable and reasonable water allocations to
co-riparian states and to effectively address unsustainable scenarios arising from water

shortages or other influencing factors.
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