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Introduction

Freshwater resources are fundamental to human survival, economic activities, and
ecosystem functioning. However, growing demand for water coupled with limited supply
has resulted in widespread water scarcity in many regions [1]. Unsustainable water
extraction and inefficient use have degraded rivers, lakes, and aquifers, threatening water
security and ecological integrity. Sustainable water resource management aims to balance
water availability with demand while preserving ecosystem services [2]. Integrated
approaches consider the interconnections between surface water, groundwater, land use,
and socio-economic factors. Effective management requires coordination among sectors
such as agriculture, industry, urban planning, and environmental protection. Climate

change has emerged as a significant challenge to water resource management by altering
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precipitation patterns, increasing evapotranspiration, and intensifying extreme events such
as floods and droughts [3]. These changes complicate planning and increase uncertainty in
water availability. Adaptive management strategies are essential for enhancing resilience
to climate variability. Water conservation, demand management, and technological
innovation play a crucial role in achieving sustainability [4]. Efficient irrigation practices,
wastewater reuse, and rainwater harvesting can significantly reduce pressure on freshwater
resources. Strengthening governance frameworks and stakeholder participation is equally
important for ensuring equitable and sustainable water use. Long-term sustainability
depends on integrating scientific knowledge, policy measures, and community engagement
[5]. Sustainable water resource management is essential for supporting livelihoods,

protecting ecosystems, and promoting socio-economic development in a changing climate.

Conclusion

Sustainable water resource management is critical for addressing water scarcity and ensuring long-term
environmental and economic stability. Implementing integrated management approaches, promoting
water conservation, and enhancing adaptive capacity can improve water security. Strong governance,
technological innovation, and public participation are key to achieving sustainable water use. Protecting

water resources is essential for supporting ecosystems and human well-being.
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