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Abstract

The magnitude and frequency of water-related disasters, such as torrential rainfall and typhoons, have
been rapidly increasing due to climate change, causing massive casualties and property damages. A rapid
and accurate investigation of flood damage is critical for efficient disaster management. However, flood
damage investigations, such as flood inundation surveys or property damage surveys, takes considerable
time to be completed in South Korea. This study suggests a flood monitoring process using drones, which
has been fostered as one of the core industries in South Korea for its technological advancement and
utilization. The process of drone-based flood monitoring includes sensor installation, flight plan, video
recording and downloading, video connection, extraction of flood area extents, and application to the actual
flood event in July 2020. The findings in this study suggest improvements on used drones, legal rules
and regulations and solutions to technical issues with drones. Despite various limitations and problems,
drone-based flood monitoring can help provide assistance in efficient disaster management through fast
monitoring and verification of inundated areas.
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Figure 1. Comparison of images taken with RGB and NIR sensors
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Figure 2. Internal structure of the sensor board and mounting position on UAV
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Table 1. Image overlap based on flight velocity, altitude, and time interval between capturing images (acceptable ranges are highlighted

in gray)
Flight altitude(m) Flight velocity: normal (8.5 m/s) Flight velocity: normal + (11.8 m/s)
Time interval(s) 100 120 150 200 100 120 150 200
2 8l % 84 % 88 % 91 % 75 % 79 % 84 % 87 %
3 72 % 77 % 82 % 86 % 62 % 68 % 75 % 81 %
4 62 % 69 % 76 % 82 % 49 % 58 % 67 % 75 %
5 53 % 61 % 70 % 77 % 36 % 47 % 59 % 69 %
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Figure 3. Splash screen and graphic user interface of the flood assessment software
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Figure 4. Schematic diagram of the flood monitoring process
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Figure 7. Orthomosaic image taken by UAV. Red polyline means
flooded area
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Table 2. Estimated flood damages using UAV in the study area (unit: Korean Won)

Districts Building | Building contents Farmland Farm produce Greenhouse Industry
Gasuwon-dong 0 0 133,382,747 149,410,760 31,524,470 533,258,709
Jungrim-dong 0 0 8,930,267 10,003,377 0 8,084,415,097
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