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Advances in Remote Sensing for Monitoring Surface Water
Dynamics in Physical Hydrology

Wan Lee*
Department of Aquaculture and Aquatic Science, Kunsan National University, Gunsan 573-701, Republic of Korea

|ntr0ducti0n springs, inflows, or outflows in lakes and rivers. This information is vital for
understanding the sources and sinks of surface water bodies. UAVs, commonly

known as drones, have become increasingly accessible and affordable for

Water is an essential resource for all life on Earth and its availability and hydrological studies. They can be equipped with various sensors and cameras
distribution play a crucial role in sustaining ecosystems and human societies.  to collect high-resolution data for monitoring small-scale surface water features
Surface water, in the form of rivers, lakes, reservoirs and wetlands, is a critical and conducting rapid assessments during emergencies. Remote sensing
component of the Earth's hydrological cycle. Understanding and monitoring  data, combined with hydrological models, are used to monitor river discharge,
surface water dynamics are essential for various purposes, including water  jdentify flood-prone areas and predict flood events. Timely information can help
resource management, flood prediction, environmental conservation and  aythorities take preventive measures and evacuate vulnerable populations.
climate change studies. Remote sensing has emerged as a powerful tool for  Remote sensing enables the assessment of surface water depletion during
monitoring surface water dynamics in physical hydrology. This article explores  droughts. The data can be used to prioritize water allocation, manage water
the recent advances in remote sensing technologies and their applications in - resources and plan for water scarcity mitigation measures. Hyperspectral and
monitoring surface water dynamics. Surface water is a fundamental component  thermal infrared imaging can detect changes in water quality. Monitoring water

of the Earth's hydrological system. It interacts with other components, such qua||ty is vital for safeguarding human health, preserving ecosystems and
as groundwater and atmospheric moisture, in complex ways. The movement identifying pollution sources [3].

and distribution of surface water are influenced by various factors, including

precipitation, evaporation, runoff and human activities. Understanding these As surface water dynamics are often interconnected across national
dynamics is critical for managing water resources, mitigating the impacts borders, international collaboration will be essential. Initiatives like the Group on

of floods and droughts and preserving aquatic ecosystems. Surface water Earth Observations (GEO) and the World Meteorological Organization (WMO)

dynamics are also closely linked to climate change [1]. facilitat_e global cooperation in remote sen_sing and hydrological research.
Emerging technologies, such as nanosatellites and Unmanned Underwater

. Vehicles (UUVs), hold promise for expanding our ability to monitor surface
Descrlptlon water dynamics. UUVs, for example, can explore underwater environments
and provide valuable data for aquatic ecosystem conservation. As the field
Remote sensing technologies have revolutionized the field of hydrology by of remote sensing continues to grow, there will be an increased focus on
providing a means to overcome these challenges. These technologies enable minimizing the environmental impact of data collection. Sustainable practices,
the collection of data over large areas, at regular intervals and with minimal such as using solar-powered sensors and reducing satellite clutter in Earth's
human intervention. Over the years, advances in remote sensing have greatly orbit, will be emphasized. Changes in temperature and precipitation patterns
improved our ability to monitor surface water dynamics. Satellites equipped with can alter the timing and magnitude of streamflow, leading to potential shifts
various sensors have been instrumental in monitoring surface water dynamics. ~ in the availability of freshwater resources. Additionally, rising sea levels can
Optical sensors capture visible and infrared light, allowing for the detection of ~ impact coastal areas, making it essential to monitor changes in surface water
water bodies based on their spectral characteristics. Radar sensors, on the ~ bodies near coastlines. Monitoring surface water dynamics presents several
other hand, can penetrate clouds and provide information about water surface challenges [4,5].
elevations. Sentinel-1 and Sentinel-2 satellites, launched by the European
Space Agency, have been widely used for monitoring surface water changes at 1
high spatial and temporal resolutions. Lidar Technology: Lidar (Light Detection CO"C' usion
and Ranging) technology uses laser pulses to measure distances and create
highly accurate elevation models. Airborne lidar systems are used to map
riverbanks, floodplains and other topographical features relevant to surface
water dynamics. These data aid in modeling flood risk and understanding
river morphology. Hyperspectral Imaging: Hyperspectral sensors can capture
detailed information about the spectral properties of surface water [2].

Remote sensing has revolutionized the field of physical hydrology by
offering a powerful means to monitor surface water dynamics. From tracking
river discharge to assessing water quality and managing flood risks, remote
sensing technologies have become indispensable tools for scientists, water
resource managers and policymakers. As we look to the future, ongoing
advancements in sensor technology, data integration, artificial intelligence and
Variations in temperature can indicate the presence of underground global collaboration will continue to enhance our ability to monitor and manage
surface water resources effectively. The increasing availability of open data
and the engagement of citizens in water monitoring efforts further contribute
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These technologies help assess wetland extent, health and changes over time.
Satellite and airborne remote sensing are used to monitor changes in coastal
areas, including sea level rise, shoreline erosion and the health of coastal
ecosystems.
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