Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.11.461

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 11 pp. 461-469, 2023

TA AL A3t (Y9S 93k RAINSYS i

3s, 0jks, 237, 2HS
2T HH TS

Development of RAINSYS(Real-time Alert for INundation SYStem) to
Support Inundation Situation Management

.
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National Disaster Management Research Institute
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Abstract The possibility of urban inundation is increasing as the frequency and intensity of localized
torrential rainfall increases due to recent climate change. The need for a situation management system
for urban inundation response is increasing. Therefore, this study developed a real-time alert for
inundation system (RAINSYS) to support decision-making for urban inundation situation management,
including real-time rainfall analysis and monitoring, inundation warnings, and inundation prediction
maps. This system provides all information based on GIS so that disaster managers can quickly identify
inundation risk areas. A test operation was conducted from 2021-2023, and 58 cases were reviewed. The
results showed that Beware 100% (58 cases), Caution 94.8% (55 cases), and Danger 94.4% (53 cases) were
alarmed before inundation occurred. If disaster managers use RAINSYS when managing heavy rain or
typhoon situations, they can respond quickly and efficiently and contribute to reducing human and

property damage caused by inundation disasters.
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Fig. 1. Basic algorithm to Real-time Alert for Inundation System

Table 1. Collected data and display information by main function

Main function Collected data

Display information

Rainfall data collection

Rainfall observation station coordinates,
1min real-time rainfall data(630 station),
Local data assimilation and prediction
system(1~23hr)

Rainfall observation station(GIS),
Rainfall information by station(Data, Graph),
Precipitation rainfall(image, Data by
Administrative district)

Rainfall frequency analysis

ASOS 69 Station rainfall quantile
Maximum rainfall by duration(1,3,6,9,12,24hr)

Rainfall frequency(1,3,6,9,12,24hr)

Inundation alert

Limit rainfall, Inundation alert criteria by
administrative district

Inundation alert administrative district,
SNS alarm service

GIS module

administrative district layer,
Open street map, Vworld map(2D, satellite)

Base map

Inundation prediction map
and facility information

Inundation prediction map,
National digital topographic map(NGI—shp)

Detailed information on inundation risk area
(Address, Load name, Main building, etc.)
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Fig. 2. Real-time alert for inundation system main
display
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Table 2. Estimate method of warning criteria

Warning Ratio of Inundation limit rainfall (%)
criteria 30min 1hr 3hr
Beware 60 60 70
Caution 70 70 80
Danger 80 80 90
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Table 3. Criteria of inundation warning

Inundation limit rainfall

District Wa'rni%rlg by duration (mm)
criteria

30min 1hr 3hr
Seoul Beware 22.8 31.0 55.9
Gwanakgu Caution 27.4 37.1 65.3
Sillimdong Danger 32.0 433 74.6
Busan Beware 27.1 31.5 67.9
Donggu Caution 26.0 37.7 79.3
Choryangldong Danger 30.4 44.0 90.6
Daejeon Beware 23.4 30.8 57.4
Seogu Caution 28.1 37.0 67.0

Jeongnimdong

Danger 32.7 43.2 76.6

Beware 24.1 35.4 77.9

Suwon
Gwonseongu Caution 29.0 42,5 90.9
Gwonseonldong Danger 33.8 49.6 103.8
Pohang Beware 25.9 38.8 65.4
Namgu Caution 31.0 46.6 76.3
Jecheoldong Danger 36.2 54.4 87.2
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Table 4. Rainfall frequency analysis result

Meteorological | Amount of Rainfall frequency analysis result by duration(mm)
No. District i ainfall

station rainfa 1hr 3hr 6hr 9hr 12hr 24hr

. 59.0 124.0 185.0 255.5 305.0 381.0

! ksan Hamra 406.5 (11yr) (26yr) (56yr) (242yr) (500yr) (500yr)
’ 116.5 180.6 250.8 310.3 370.2

2 Gunsan Gunsan 400.8 54.1 (18y1) (48yr) Q03y1) (500y0) (300y1)
157.5 214.5 245.5 313.0

3 Nonsan Yeonmu 326.0 48.5 100.0 (11y7) (28y7) (38y1) 68yD)
- , 141.1 194.6 227.7 265.8

4 Wanju Wanju 284.6 41.7 87.6 (12y7) (28y1) (40yr) (2y1)

Table 5. Situation board information

Table 6. Result of warning criteria application (Busan)

Information Content
Real-time
Current situation i - . . .
c : rainfall Statistics of inundation warning
of inundation by district
warning areas Forecast v
rainfall

1hr Maximum rainfall

Maximum rainfall by duration
(1hr, 3hr),
Daily rainfall and district

3hr Maximum rainfall

Daily rainfall

Current time,
Rainfall data collection and
system error

Time and system state
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Table 7. Result of warning criteria application (Seoul)

Warning Time (Evacuation time)
criteria Samseong 2 Seowon Daebang
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Table 8. Test operation results

Application Number of advance warning

(Cases)

Year
Caution

23

Beware Danger

2021 24 21

2022 27 26 26

2023
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