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Automatic Near Real-Time Web-based Flood Monitoring System with Multitask Learned Water Detection Deep learning Model
Hwisong Kim1, Duk-jin Kim1*
1School of Earth and Environmental Sciences, Seoul National University, Seoul, Korea
*djkim@snu.ac.kr 

ABSTRACT
[bookmark: _GoBack]Extreme rainfall events, characterized by substantial precipitation in a short period, have increased in frequency and intensity as climate change intensifies. Disaster response capabilities have become more crucial due to the increasing rate of unpredicted flood events. These extreme rainfall patterns necessitate the (near) real-time identification of affected areas to support decision-making and minimize damages. Synthetic Aperture Radar (SAR), unaffected by cloud cover and lighting conditions, is an optimized remote sensor for detecting flood occurrences and their extent. However, for real-time analysis of satellite images and support for disaster response, an automated flood monitoring system is required. In this study, we employed Amazon Web Services(AWS) to automatically acquire and preprocess Sentinel-1 satellite images of South Korea, followed by the use of AI deep learning models to detect water bodies in (near) real-time. Considering that flood-prone area of Korea typically occur along small streams, we adopted Multitask learning in medium-resolution (20m) Sentinel-1 images to detect fine rivers. By assigning two tasks (water body detection and the extraction of river embankment centerlines) to two decoders sharing a single encoder, we enhance the detection rate of small streams. The detected water bodies are compared against geographic information databases, such as those for river embankments and reservoir areas, to classify flood-affected regions. The satellite images and analyzed results are automatically transmitted to the web-based visualization system (Satellite Current View; SCV). SCV also privides additional spatial data, including roads, bridges, urban planning maps, and land use maps, to offer further information on disaster-affected areas. We have analyzed and provided Sentinel-1 images of actual flood events in Korea, especially 2020 and 2023 flood events. Additionally, high-resolution SAR images captured by ICEYE  and Umbra are also used to analyze flood-affected areas in Korea and are visualized through SCV. 
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