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Introduction    Flooding is one of the most visible consequences of urbanization's impact
on surface water hydrology. Cities are especially vulnerable to flooding due to
their high population densities, concentration of assets, and infrastructure.
The increasing frequency and intensity of floods in urban areas are often
associated with the growing imperviousness of the landscape. Furthermore,
the combination of urbanization and climate change exacerbates flood risks,
with increased precipitation and rising sea levels adding additional stress to
urban flood management systems. As cities grow, there is an urgent need for
comprehensive flood risk management that includes both mitigation and
adaptation strategies. Mitigation measures focus on reducing the sources of
flood risk by implementing policies and strategies that manage surface runoff.
These may include the use of permeable pavements, green roofs, rainwater
harvesting, and the restoration of natural wetlands. On the other hand,
adaptation measures involve preparing urban areas to cope with the
inevitable effects of flooding, such as the development of flood-resistant
infrastructure, early warning systems, and floodplain zoning [3].

     The field of flood risk management has become increasingly important as
cities face the dual challenge of population growth and climate change. Urban
planners and hydrologists must work together to develop strategies that
address both the physical and socio-economic aspects of flood risk.
Incorporating nature-based solutions, such as creating urban green spaces
and restoring natural floodplains, can help mitigate the adverse effects of
urbanization while enhancing the quality of life for city residents. In addition to
flood management, urbanization also poses challenges for water supply
systems. As urban areas grow, the demand for water increases, often
outstripping the available local water resources. To meet the needs of
growing populations, cities may rely on external water sources, such as
reservoirs, rivers, and groundwater. However, the increased demand for
water can lead to the overexploitation of these resources, further
exacerbating the environmental challenges posed by urbanization. Effective
water management practices, including conservation, wastewater treatment,
and the use of alternative water sources, are essential for ensuring the
sustainability of water supplies in urban areas [4].

    The purpose of this paper is to explore the effects of urbanization on
surface water hydrology, with a focus on how urban development influences
runoff, flooding, and water quality. It also examines the role of effective flood
risk management in mitigating the negative impacts of urbanization. the
growing demand for water in urban areas requires careful management to
ensure that water supplies remain sustainable. Balancing the needs of urban
populations with the protection of natural water resources is key to avoiding
water scarcity and ensuring long-term resilience. Urban planners,
hydrologists, and policymakers must work collaboratively to address the
challenges posed by urbanization, implementing integrated strategies that
protect both surface water resources and the communities that depend on
them. As urbanization continues to shape the landscape, it is essential that
cities adopt sustainable water management practices that consider the long-
term impacts on hydrology. By embracing nature-based solutions and
leveraging modern technologies, urban areas can enhance their resilience to
flooding and water scarcity, ensuring a more sustainable future for both
people and the environment [5].

    Urbanization is a significant driver of changes in surface water hydrology,
with increasing populations, expanding infrastructure, and growing cities
contributing to notable shifts in hydrological patterns. The conversion of natural
landscapes to urban areas alters the natural flow of water, affecting both the
quantity and quality of surface water resources. As urban areas expand, the
landscape becomes more impermeable, leading to increased surface runoff,
reduced groundwater recharge, and altered stream flow patterns. This can
result in a variety of environmental challenges, including flooding, water quality
degradation, and ecosystem disruption. Urbanization not only impacts the
physical characteristics of watersheds but also exacerbates the risks posed by
extreme weather events, such as heavy rainfall and floods. Urban areas tend to
concentrate these risks due to their high population density and infrastructure,
necessitating effective flood risk management strategies. In addition, the
alteration of natural hydrological cycles poses challenges to water resource
management, as urban areas are often heavily dependent on external water
supplies for both consumption and industrial use [1].

Description
  The hydrological cycle, which includes processes like precipitation,
evaporation, infiltration, and runoff, is crucial for maintaining the balance of
surface water and groundwater in natural environments. However, urbanization
significantly alters these processes. One of the primary changes is the increase
in impervious surfaces, such as roads, buildings, and pavements, which prevent
water from infiltrating into the soil. Instead of percolating into groundwater,
precipitation rapidly runs off these surfaces, increasing the volume and speed
of surface runoff. This change leads to higher peak flows in rivers and streams,
contributing to more frequent and severe flooding events, particularly in urban
areas where drainage systems are often overwhelmed during heavy rains.
Urbanization also impacts the water quality of surface water bodies. The
increased volume of runoff can carry pollutants such as oils, heavy metals,
fertilizers, and sediments from roads, construction sites, and industrial areas
into nearby rivers and lakes. This can lead to the contamination of water
supplies, negatively affecting both human health and aquatic ecosystems. the
alteration of natural watercourses through the construction of drainage systems,
culverts, and flood protection structures can disrupt aquatic habitats and
ecosystems [2]. 
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  In conclusion, urbanization has profound and multifaceted impacts on
surface water hydrology, influencing everything from runoff patterns and
water quality to flood risk and water supply. The transformation of natural
landscapes into urban environments introduces impervious surfaces that alter
the natural flow of water, increasing surface runoff and leading to more
frequent and severe flooding events. Additionally, the increased volume of
runoff carries pollutants that degrade water quality, with consequences for
both human health and aquatic ecosystems. Effective flood risk management
is crucial for mitigating the adverse effects of urbanization. By implementing
strategies such as permeable surfaces, green infrastructure, and natural
floodplain restoration, cities can reduce the risk of flooding while promoting
environmental sustainability. Adaptation measures, such as flood-resistant
infrastructure and early warning systems, are equally important for preparing
urban areas to cope with the impacts of flooding, especially in the face of
climate change. 
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