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. can lead to property damage, waterborne diseases, and disruptions
Introduction ) camée

in essential services. Green infrastructure solutions, such as permeable
pavements, green roofs, and urban wetlands, help absorb excess rainwater

Urban water management is a critical aspect of sustainable city  anq reduce flood risks. Additionally, smart city technologies, including flood
development, ensuring that growing urban populations have access to clean  prediction models and early warning systems, play a crucial role in disaster
water while effectively managing wastewater and strengthening resilience preparedness. Integrated urban water management (IUWM) approaches
against climate-related challenges. As cities expand and water demand  hat combine grey and green infrastructure, stakeholder collaboration, and

increases, urban water systems face immense pressure from pollution,  agaptive planning strategies can enhance the resilience of cities against
infrastructure degradation, and climate-induced droughts or flooding. Effective  climate uncertainties [4].

water management strategies must integrate water supply security, innovative

wastewater treatment, and climate resilience planning to sustain urban living Policy interventions, governance reforms, and public engagement are
while protecting ecosystems. Advanced technologies, policy interventions, and ey to achieving sustainable urban water management. Governments must
sustainable urban design approaches are key to addressing these challenges, implement strict water quality regulations, enforce pollution control measures,
ensuring equitable access to water resources while minimizing environmental  and invest in modern water infrastructure. Equitable access to water services,
impacts [1]. particularly for marginalized communities, is essential for social justice and

public health. Public-private partnerships, community-led initiatives, and citizen
. a- awareness campaigns can further drive innovation and foster sustainable water
DGSCI’IptIOﬂ practices in urban settings. By adopting a holistic and integrated approach to
water management, cities can build resilient, water-secure futures that balance
Urban water management encompasses three primary challenges:  economic growth with environmental sustainability. [5].
securing a reliable water supply, effectively treating and managing wastewater,
and building resilience against climate-related threats. The rapid growth of
urban populations, coupled with industrial and agricultural demands, places
significant stress on existing water resources. Many cities rely on distant
reservoirs, rivers, or groundwater sources, often leading to over-extraction,
pollution, and depletion. The increasing prevalence of droughts, exacerbated
by climate change, further threatens urban water security, making it imperative
to develop alternative water sources such as desalination, rainwater
harvesting, and wastewater reuse. Smart water infrastructure, including
real-time monitoring and leak detection systems, can significantly enhance
efficiency by reducing water losses and improving distribution networks [2].

Urbanization and industrialization have also placed immense pressure
on groundwater resources. As cities expand, they require more water to
support growing populations, infrastructure, and industries. Many urban
areas, particularly in developing countries, lack access to reliable surface
water sources, leading to heavy dependence on groundwater for municipal
supply. In cities like Mexico City, Jakarta, and Dhaka, excessive groundwater
extraction has caused land subsidence, where the ground sinks due to the
removal of underground water. Mexico City, for instance, is sinking at a rate of
up to 50 cm per year in some areas, causing infrastructure damage, increased
flood risks, and disruptions to essential services. Industrial activities, including
manufacturing, mining, and energy production, also consume vast amounts

Wastewater management is another major challenge in urban settings,  of groundwater. The extraction of groundwater for bottling industries and
as inadequate sewage treatment leads to water pollution, public health risks,  power plants further depletes reserves, often without adequate regulations or
and environmental degradation. Many cities, especially in developing regions, replenishment measures in place.
struggle with outdated or insufficient wastewater treatment facilities, resulting
in untreated sewage being discharged into rivers and oceans. Advanced .
treatment technologies, such as membrane bioreactors, decentralized CO“C'USIO“
wastewater systems, and nature-based solutions like constructed wetlands,
offer sustainable alternatives that improve water quality while recovering Urban water management is a complex but essential component of
resources such as energy and nutrients. The adoption of circular water ~ Sustainable urban development, requiing a multifaceted approach that
economies, where treated wastewater is reused for irrgation, industrial ~ addresses supply security, wastewater treatment, and climate resilience. As
processes, or even potable water supply, is gaining traction as cities seek Cities continue to grow, innovative solutions such as alternative water sourcing,
to close the water loop and reduce reliance on freshwater sources. Climate  advanced wastewater treatment, and climate-adaptive infrastructure will play a
resilience is increasingly vital in urban water management as cities face rising  crucial role in ensuring long-term water sustainability. Governments, industries,
risks from extreme weather events, including floods, droughts, and sea level ~ and communities must collaborate to implement integrated water management
rise. Urban flooding, often caused by heavy rainfall overwhelming drainage  Strategies that prioritize efficiency, equity, and environmental stewardship.
systems [3]. By embracing smart technologies, green infrastructure, and circular water
economies, cities can transition towards resilient and sustainable water
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