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[Abstract]

In this paper, we propose a function and service of the Disaster Crisis Alert Management System
that automatically analyzes the situation judgment criteria to issue a disaster crisis alert and a plan to
operate in the National Disaster Management System(NDMS). In the event of a disaster, a crisis
alert(interest-caution-alert-serious) is issued according to the crisis alert level. In order to automatically
analyze and determine the crisis alert level, first, data collection, crisis alert level analysis, crisis alert
level judgment, and disaster crisis alert management system that expresses the crisis alert level by
spatial scale(province, city, district) were implemented. The crisis alert level was analyzed and expressed
in two ways by applying the intelligent crisis alert level(determination of regional sensitivity, risk level,
and crisis alert level) and the crisis alert standard of the crisis management manual(province-level
standard setting). Second, standard metadata, linkage of situation information of target) and API
standards for data provision are presented to jointly utilize data linkage and crisis alert data of the
disaster and safety data sharing platform so that it can be operated within the NDMS.

» Key words: Disaster Management, Crisis Management, Crisis alert, Disaster & safety data,
Data Platform
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I. Introduction
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II. Related Works

1. Disaster Crisis Alert

1.1 Disaster Crisis Alert and Levels

xHL} 1,]7]74EL J_}/\l _75_4 7471] /\171- o 41:}74]; __rL/\-l
Eo} it} ©AE T2 Ald JeE A %“6}714 A

Aol oflFd B% HF 2% T 7 52 THSH
HOHAT 2P| 7129 AI38xE).

Y7188 »FE8 T 7]%2 Table 1¥ ?52‘31[4], H
R AT S IBR hyelo] BRI 252 o
Sk 9k,

Table 1. Criteria for Disaster Cirisis Alert

Crisis Situation
signs related to the phenomenon appear,
but the level of activity is low and the
state is not likely to develop into a
national crisis

Level

signs activities are relatively active and
Level I . . .
Caution the state in high there are certain levels
elllon! of.a. tendency to develop into a national
crisis
Level I signs activities are active and the state
Alert in which there are possibilities to
(Orange) develop into a national crisis

signs activities are very active and the
state that the occurrence of a national
crisis is clear
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Table 2. Pre-Disaster Cirisis Sign(ex: Forest Fire)

List Detection & Monitoring
Period of Frequent
Wildfires
(Spring 2.1 - 5.15,
Autumn 11.1 - 12.15)
Forest Fire Occurrence

- Forest Fire Statistics Analysis

- Statutes of Forest Fire (per day)

- Special weather report &
Mid-Term Forecast

- Forest Fire Danger Alarming
System

- Statistics of Hikers (per day)

Dry Air Alert

Holiday Season
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Table 3. Disaster Cirisis Alert(ex: Forest Fire)

Crisis Situation
- risk index up to 50
(More than 70% of forecast area)

Level

Level I - risk index 51 or higher

Caution (More than 70% of forecast area)
Level I - risk index 66 or higher

Alert (More than 70% of forecast area)

- risk index 86 or higher
(More than 70% of forecast area)

1.2 Disaster Crisis Management Process
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Table 4. Disaster Management Primary Agencies of
Disaster Types

Primary Agency Disaster Type
Typhoon/Heavy Rain/Storm,
Heatwave, Coldwave, Drought,
etc.

Forest Fire, Landslide
Infectious Disease, Health
Care Accident
Livestock Disease, Reservoir
Accident

Ministry of Interior &
Safety

Korea Forest Service
Ministry of Health &
Welfare
Ministry of Agriculture,
Food & Rural Affairs
Ministry of Land,
Infrastructure &
Transport

Traffic Accident, Railway,
Aircraft, etc.

Fire, Hazardous Materials

National Fire Agency Accident
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Fig. 2. Status of Crisis Alerts in 2022

2. National Disaster Management System

2.1 Concept of NDMS
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Table 5. History of the NDMS

Name Progress
1st Step(1996~2003)
- Infrastructure Development
National Safety - Application SW Develop.
Management - Disaster Situation Room Construction
Information 2nd Step(2004~2008)
System - Predictive/Statistical Analytics System
- Mobile Command Center
- Wireless Communication
Integrated - BPR/ISP ("13.07. - "14.02))
Disaster and - System Development
Safety ("15.09. - "16.03.)
Information - System Improvement
System ("16. - "18.)
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2.2 Subsystem of NDMS
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Fig. 3. National Disaster Management System
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Table 6. Disaster & Safety Information Service

Portal Site

Web
Disaster
Management
Work Portal
App

National Disaster & Safety
Portal

Safety Stepping Stone
(Emergency Ready App)

2.3 Disaster and Safety Data Sharing Platform
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Table 7. Implementation Roadmap

Year Implementation Plan

1st - Establishment of disaster & safety data
('22) standard framework and infrastructure

2nd - Expansion of linked data and establishment
('23) of smart library

3rd - Apply unstructured data standardization and
('24) data analysis function
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Fig. 4. Disaster and Safety Data Sharing Platform
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Table 8. Data Construction Plan

Year Construction Data
- Disaster Information Sharing System(323pcs)
1st .
(22) - Safety Information Integrated Management
System(114pcs)
2nd - NDMS’s Data(1,300pcs)
(23) .
3rd - Disaster Management Primary Agency’s
('24) Data(2,000pcs)
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3. Disaster Crisis Alert System

3.1 System Concept
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3.2 System Function
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Fig. 5. System Architecture
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Fig. 8. Data Service

3.3 System Service
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Fig. 9. Disaster Crisis Alert System(ex, Typhoon)
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III. NDMS Linkage Method
1. System Installation
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Fig. 13. System Installation & Linkage

2. Data Linkage Standardization
2.1 Metadata Definition
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Element Name Data Type | Required

Name of Information name of disaster crisis alert information string M

Description of Information description of disaster crisis alert information string o

2 -

name of ministries & government agencies

Information Provider (related agencies) string
Information System (identify the :;:tee:f ::vs ::s“:)fﬁcial title) string o
Department responsible department string M
Manager responsible manager string M
Contacts responsible manager's phone number int o
Disaster Type disaster types of disaster crisis alert int M
Crisis Alert level disaster crisis alert level int M
First Registration Date date of first registration time o
Last Modified Date date of last edited or changed time M
Fig. 14. Disaster and Safety Data Metadata
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2.2 Standardization Situation Information
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Table 9. Situation Information

Types Information Name
- Weather Information
Typhoon (Rain Gauge, Water Level, Snowfall..)
Heavy Rain - Risk Area Information
- Damage Area
Livestock - Livestock Disease
Disease - Damage Area Information
Air - Environmental I.nformation
Pollution (Atmosphere, Fine dust, 03)
- Air Auality Index
Fo.rest - Forest Fire Information
Fire
- Central Disaster CCTV
otc - Disaster Message Sending Information
- GIS-based Integrated Situation
Information, etc.

2.3 Information Provider
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Fig. 15. Crisis Alert Data openAPI

IV. Conclusions
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