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I. Natural Disasters in Korea

The Republic of Korea is located in the east part of the Asian 
continent(33-43°N, 124-132°E) as a peninsula.

The east side elevation of Korean peninsula is high with steep 
gradient while western coastal areas are gradually sloping.

Korea has four distinct seasons with dry spring(Yellow dust and
wild fire), hot-humid summer(heavy rain and typhoon), pleasant 
fall, and cold-snowy winter(winter-storm).

The average annual rainfall is 1,274mm, and the approximately 
50-60 percent of annual rainfall drops in summer season.

About 2-3 typhoons annually pass the Korean peninsula from 
southwest to northeast.

1. Environments of Korea

Types of natural disasters in Korea
Flood by Heavy Rain 

Typhoon(July-October)

Storm

Landslide(with flood, typhoon, and storm)

Winter Storm and Heavy Snowfall

Yellow dust

Drought

Earthquake

Tsunami/Storm surge

Others : Wild fire, Volcanic eruption

2. Natural Disasters in Korea

The average annual cost of natural disaster damage is 131 
casualties and 1,924.8 billion Won(about 2 billion dollars).

2. Natural Disasters in Korea
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II. Process of Disaster Risk 
Management

1. Laws and Regulations

Basic Laws
Disaster and Safety Management Basic Act passed in 2004

Natural disasters

Human-caused Disasters

Critical Infrastructure Protection against Social Disasters

Natural Disaster Countermeasures Act passed in 1995, and revised in 2005

Related Laws
Act on Countermeasures against Agricultural and Fishery Disaster Damage 

first passed in 1995

Disaster Relief Act enacted in 1962

Meteorological Act revised in 2005

More than seventy laws/regulations of the Korean 
government are related to disaster countermeasure actions.

2. Organizations of the Korean Central Government 

3-Layer Government
National: 22 Ministries, 19 Agencies

Provincial: 7 MCGs and 9 Provinces

Local: 234 Cities and Counties 

Disaster-related Organizations
National Security Council

Emergency Planning  Commission 

National Emergency Management 

Agency(NEMA) under MGAHA

Meteorological Administration 

under MST

3. National Emergency Management Agency(NEMA) 

Brief History
2003.03.04   - Improvement of 

disaster management systems was 
ordered at a Cabinet council 

2003.03.17   - The National Disaster 
Management System Planning Team 
was established.

2004.03.11   - The revised bill for the 
Governmental Organization Law and 
the Disaster and Safety Management 
Basic Law was announced. 

2004.06.01   - The NEMA was 
opened.   

4. Korea Meteorological Administration(KMA) 

Brief History
1949 - Central Meteorological Office(CMO) was established.

1990 - KMS was elevated to the Korea Meteorological 
Administration (KMA). 

1996 – The Earthquake Division was newly  established.

2005 - The Administrator of KMA was promoted to the under-
secretary level in the central government. 

4. Korea Meteorological Administration(KMA) 

Division Headquarter Regional
Offices(5) METRI Aviation

Office
Radio

Stations(8) Total

No. of
Staff Members 364 649 78 100 9 1,200

ADMINISTRATOR

Information Management Officer

Policy & Publicity
Affairs Officer Forecast Bureau Observation Bureau

Regional Meteorological
Offices (5)

Meteorological Research 
Institute (METRI)

• Observation  & Hwang-sa Policy Division
• Instrument Management Division
• Weather Radar Division
• Earthquake Planning  Division
• Earthquake Detection Division
• Upper-Air & Marine Met. Team

• Research Planning & Management Division
• Research  Laboratories  (5)

- Marine Meteorology and Earthquake Res. Lab.
• GAW Observatory 

Aviation Meteorological Office
Meteorological 

Radio
Transmission 

Station

DEPUTY  ADMINISTRATOR

Climate Bureau

Meteorological Training Officer

General Service 
Division

Chief Weather
Forecast Officer



3

5. Disaster Management Planning 

Disaster Mitigation Planning
National Safety Management Plan

Civil Defense Plan

Natural Disaster Mitigation Plan

Pre-Evaluation Process for Natural Disaster Impacts 

Area-Based Flood Management Standards

Disaster Response Planning

Emergency Support System and Plan(National, Local)

Emergency Action Plan for Natural Disasters

Disaster Recovery Planning

Natural Disaster Recovery Plan

III. Agency Roles and 
Collaboration in Korea

3. Purpose of NDMS

Application 
modules for
prediction and
analysis
Modules for
management of
moving vehicles

Software for integrated 
management
Application modules for statistic
analysis
Draft of design for data
warehouse
Prediction and analysis module
Work flow 

System with 12 functions
Infra system for information inter-
change between authorities
Information system toward the Public
Draft of design for data warehouse
Draft of design for integration with fire
fighting systems

Installation of 
Software

Expansion step (2004 ~ 
2008) 

Infrastrure step(~ 2000) 

Advanced  step 
(2004 ~ 2008) 

Infrastructure and Expansion step
Division 

Project Details (software construction Phase)

Background of business
Purpose of business

1. Prevention and preparation for 
natural disasters and danger 
factors

2. rapid response in the events of 
actual occurrences

3. establishment of recovery and 
support systems

4. Function of NDMS

System configuration
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IV. Case Studies-1

1. Inchon International Airport Case

Flowchart of flood

inundation analysis model

□ Application example of internal inundation in Inchon international airport

Passenger 
center Proof

Passenger 
Terminal`

Cargo 
Turminal

Roof Drain Ditch-Box Ditch-Box

Roof Drain
Culvert

Drain Culvert in terminal

Main Sewer

Drainage way

Detention Basin

External Sea

Guidance 
road area

Landing area

Rainfall

Drain Culvert

2. GIS Application for Mitigation Plan

Input data ArcView (Avenue)

Input-output conversion of model

Flood inundation model

Output data

Visualization of output data

Flood inundation estimate model

Model input data Model output data IV. Case Studies-2

1905      Earthquake observation began
1944~1962   Suspension of observation
1963 World-Wide Standardized Seismograph Network 

installed in Seoul
1978 Analog seismic network  constructed
1996 Earthquake division  newly established

2005 Earthquake Planning Division  & Earthquake Detection Division 
established
-two divisions, one laboratory
- Seismic stations: 34, Accelerometer stations: 75

1999 Digital seismic network  constructed

1. Brief History of Seismological Service

• Very broadband & Broadband Seismometer

• Short Period Seismometer

Long Period
Teleseismic

Very
broadband

1

Number of
stationLegend

Long Distance
&

Short DistanceBroadband 12 Wave Analysis

Free Oscillation
of Earth

Observation
Area Using Field

Short Period
Short DistanceShort Period 22 Wave Analysis

2. Seismic Network

22
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Acceleration
of Earth75  

Station
Number Measure

3. Accelerometer Net.

Broadband: 
4

KINS
(Korea Institute of Nuclear Safety)

Short 
Period:  8

KEPRI
(Korea Electric Power Research 

Institutes)

Broadband: 
14

Short Period: 
15

Array  :  3

KIGAM
(Korea Institute of Geoscience and 

Mineral Resources)

4. Seismic Network of Other Institute

15)

14

3

Very-Broadband
Seismometer
(STS-1)

Broadband
Seismometer
(STS-2)

Short Period Seismometer
(SS-1)

Accelerometer
(Episensor)

5. Seismograph

Earthquake
Occurrence

Seismic Network

EBS system

Seismic Analysis 
System

KMA Headquarter(Seoul)

6. Seismic Monitoring and Automatic Analysis System

Console System
(SUN Blade 100)

WEB SERVER
(SUN Blade 

1000)

INFORM SERVER
(Compaq Proliant

ML350)

INFORM SERVER
(Compaq Proliant

ML350)

KMA Backbone Network

Info & Com. CenterNational Meteorological Center

7. NEIS System (Hardware)

Workgroup Switch Main Switch

Laser Color Printer
(HP LaserJet 8550N)

NEIS SERVER
(SUN Fire 4800)

National Earthquake Information System

Data Acquisition
System

Intranet

COMSERV

CS2NEIS

NEISSERVER

NEISDETECT

NEISTRIGGER

NEISARRIVAL

NEISGENLOC

NEISMAG

NEISWFMEAS

NEISWARNING

NEISSOCK

NEIS2DB

NEIS2EVENT

NEIS2ORA

NEISDBLOC

R T M

ORACLE DATABASE

WAVEFORM DATA

RDB

Storage disk

M.A.
FAX

ASP
FAX

PC
COM.

EBS System
Continuous
data

Row Packet Data
Event Packet Data
Process result

Continuous 
data

Seismic 
Information

TCP/IP

TCP/IP

8. NEIS Software 

SMS
M.S..

E-
MAIL
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Operator
(One-Stop)

Media:

PC COMM.

MULTI FAX

SMS

E-mail

HOME PAGE

PORTAL SITE

Origin time

Epicenter

Magnitude

Foreign Ear. /Tsunami

Information 

Ear. Info.

Tsunami Info.

Analysis Information

Notification

Confirm

Domestic Ear.

Signal detection

9. One-Stop Notification System 

NEIS EBS
Combin

ed

Meteoro
logy

Informa
tion

System

(coMIS)

PC COMM.

INTERNET

FAX(MAGIC)E-MAIL

SMS

Homepage

Met. Warning 

KBS

MULTI-ADDRESS 
FAX

FAX SERVER

Earthquake 
Broadcasting 

System
MISS DP

TV subtitle

Portal service

10. Earthquake Broadcasting System (EBS)

11. Tsunami warning system in EBS  (1)

Under construction based on the “Tsunami Scenario Database”

Tsunami arrivals and 
expected height along 

east coast of Korea  can 
be searched and sent to 

notification window

11. Tsunami warning system in EBS  (2)

Ear. Info. (NEIS) Database Search Tsunami ?

Ear. Info. (Manual)

Tsunami database Extraction points

Tsunami arrivals

Tsunami heights

Tsunami waveform

Expected
Tsunami arrival &

Height

Notification

EBS
Tsunami Scenario DB

yes

Tsunami Information From JMA & PTWC through GTS

12. Seismicity of Korean Peninsula (1)

Epicentral map of 
1978~2004.7.

Intra-plate boundary :
Sporadic

No specific pattern
No correlation to tectonics

12. Seismicity of Korean Peninsula (2)

Earthquake Occurrence Trend
of 1978~2004.7.

0

10

20

30

40

50

Year

Frequency

Felt earthquake

The total number of earthquake

M greater than 3

Felt earthquake 5 8 1 3 8 4 2 6 9 5 1 4 4 8 5 4 8 8 13 8 9 22 5 6 9 12 10

The total number of earthquake 6 22 16 15 13 20 19 26 15 11 6 16 15 19 15 23 25 29 39 21 32 37 29 43 49 38 42

M greater than 3 5 17 6 10 11 10 7 11 12 4 4 13 3 7 7 7 11 11 14 8 7 16 8 7 11 9 6

78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04



7

新羅,  惠恭王
15年 3月(A.D. 779)

慶州地震
京都地震 壞民屋
死者百餘人

(Private Houses collapsed.
More than 100 people died.)

13. Earthquakes in historical documents

1983 May 26 (M=7.7)
- Death : 1  Missing : 2
- Ship Damage : 81

1993 July 12 (M=7.8)
- Casualty : None
- Ship Damage : 35

Damage of Tsunami(Imwon port)

14. Tsunami Damage

Damage by Akita tsunami at lmwon port
(1983. 5. 26 Akita, Japan earthquake)

15. Tsunami at Imwon Port

Before

Pictures at Samcheok Port before and after 1993 tsunami arrival

After

16. Tsunami at Samcheok Port

Sea Level 
Monitoring 
System

17. Tsunami Monitoring System

Ulleung Island

18. Tsunami Propagation Map (1)



8

18. Tsunami Propagation Map (2) 19. Hardware Reinforcement

Installation of OBS (2006)

Enhancement of seismic network 

Reinforcement of seismic network (’07)
- 34 stations           43 stations

Enhancement of station environment

- Moving seismic 10 stations  (’07)

Place : 
20 km to the 
south from 
Ulleung Island

Installation of Wave height Meter 

New wave-height meter in Ulleung (’06)
- Change to new ultra-sonic meter

Acceleration seismic network

Reinforcement of Acc. network (’07)
- 75 stations           105 stations

20. Tsunami Scenario Database (1)

Establishment on tsunami DB 

Sea between Korea and Japan (’05)
- Will be included in EBS of KMA

Yellow Sea and South Sea (’06)

Variation on maximum wave height due to variation of focal mechanism

Tsunami source : West sea of Japan,     Station : Eastern coast of Korea 

20. Tsunami Scenario Database (2)

Source assumption  : 
- 10,000 earthquake source points
- Sea between Korea and Japan
- Grid interval with 0.1 degree

Focal mechanism assumption  :
- From previous studies
- From fault information
- Area with no information

strike : parallel to Korean coastline
dip     : 45 degree
rake   : 90 degree

V. For A Better Society

What kind and level of information is required to share among 
agencies?

What information is needed in disaster mitigation, preparedness, 
response, and recovery planning and action?

How can Korea meteorological administration improve the 
provision of information to NEMA and other disaster-related 
agencies? 

How can agencies standardize meteorological information?

What kind of feed-back process is considered for information 
sharing?

Lessons from Collaboration of Korean Agencies
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Thank you


